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2 0GR B AR, VAR LR FF 44 FGomAZBIAZ)F N 2TGoR AL A — AN KRG EP % .

|%ﬁ%ﬁ%ﬁ&i?

Bk, RETUAEEZAESH F XEH B0 THEMBAT PO S ME, ARB XA EZAGE .
—ANBRETRMN DA EE R A G— IR EEEANA—ERE, R — M ES .
st TR EAKRE, REARGREEZLRETEMNIE S, eCPURGPULE 4 . & WAL & LA
B oEE.MF. 2F, L578. #HEFEAF.

>*

BEREBERETHNEARITREZET TIN5 hHe . SRARETAINRERSHIT -8
HE L JIT-ENE, NOERRET/HEAFH TER.

AR HRRRBIETP, —ABREEAFTLAT R (function) BA RA1E A EAEHA (operator) EH
AR . KREBGRBALE ’;%‘ﬁi% — e R Fa P IR BB 8 o X e R e 4 R4 45 &) T LA Ak
ARG BEF . CIEBEEEATALIES, RUE—NMAFORBRE kL MAER.

AREFGBRRAEZETP, BIEBLHMEAHAESHEA (type) FofE (value) . —ARAETUAEMERZ
BEER . —MATAEFREANERGZH . KIBKABELETIFATNEAZTFRTLER
(BPREEA) . —ETWRABAATARERXITETH 2R .

BRPEELSERAREGE. —BARDHNETHCHMETARN NG FEN X (literal, BFF&E
®) kAT, ATHRAEAZERLHEE, LT - A T & (variable) f» (A %) %% (named
constant) %k & T .

£ (GoiEZF101) ¥, ALFUXK. ALFOE (BRETEFALEE) - URT L XA LG L
KR EARA TR . KRG LMARIBAE (identifier) (H5%F)

SR mALIE T KB R R IFBREFRBERER N REMNS E%LWWT AT W B RaE B A RS RAT
S iE SR, — R EE A EAETFT (keyword) . X E R AR B MR R AR

RENKZH%KIEZEA E (package) RALNKRAG . — LM N (import) A —AEG A GEFH B —
ANadegnh (B8 TR GL4F 6085 N & LER LR ZARIR -

RESBRBAZEBZREBILRKEINBSHZASAAG R HE, BINER2FE LRk LeiEs RiE
BEMNPITBORL . A T—FORFROF. RNTRERRS EH.

|~4ﬁﬁ%%%%ﬁ%

AT EMHRELERA—NEFREGIR, ERMNKA AN RENGGoTHBIRSF . FREELAITEST—
#o GofE Bl // kALH —AMTIESE, A -/ P/ R EE-DRER

TELEIANGoRPIAZFE. FrEMEE PR, BREIEHD SME.

15



FAE . RRFRRBERALENS

T@RXANGoTBIARF - HREZANREPHERE. RFIEHL S BE.

1| package main // ¥&EYSBNENHERNB%

2|

3| import "math/rand" // B3| A\—FRAEEM,

4|

5| const MaxRand = 16 // FER—/\GLEAEE

6|

7| /7 —EREFEEA

8| /*

9| StatRandomNumbers4 af—LAR KFMaxRandidETR
10| [EYLEEL, FHEoHFR [E/NFFIKTFMaxRand/ 2N EL
11| M WASEnumRandsTETE 7 B4 RKFBHL A S5
12| */

13| func StatRandomNumbers(numRands int) (int, int) {
14] // EHTRANLE (FEBEint, ¥ia{EERA0)

15| var a, b int

16| /1 —AFor{aHR AR

17| for 1 := 0; 1 < numRands; i++ {
18] // —Aif-elsefKMHEHIRLR
19| if rand.Intn(MaxRand) < MaxRand/2 {
20| a=-a+1

21| } else {

22| b++ // FMTF:b =Db + 1
23] }

24| ¥

25| return a, b // WERHUREIHANLESR
26| }

27|

28| // mainiR¥, sKFeRE, B—NFEFRIALERE.
29| func main() {

30| var num = 100

31| // VAR_EEFEAKStatRandomNumber seki%g,

32| // FRERWMGFEREFRERNFHNHNEE,

33| X, y := StatRandomNumbers(num)

34| // FRBARNERE (printHMprintln) o

35] print("Result: ", x, "+ ", y, " =", num, "2 ")
36| println(x+y == num)

37| }

& Lmeg A2 5 XA 5 & Bl — /% 4 basic-code-element-demo.go & XA+ H 4L A T 7] 4B 4TLAR
JF

$ go run basic-code-element-demo.go
Result: 46 + 54 = 100? true

i E@meywBI42F . #£14package - import - const -~ func - var - for - if . else#* return
A REF . REREZLAHARRE . FHERIEFTERE (B5%F) URF[ESXTRXHTF
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Badk . RAERREARLEANS
AR RAF 128 .

@A int (—MEFIT, AEAEFIMT) AFABELREA int . intEA ZGCoP ey IR AREREA
X—. H5iTF16 . H1TITFN0 . F20ITT 1 RRF30IT 100 A ER FEE . F354T

8 "Result: "R NFHEFEE. HHEEARE AN FEETEAT (FH6%) UARME S LT
AREAFCMNGFEEOE L. GoPogEAREAY (HHAASERE) BERBYEELEFN B

F20iT R —ARAAES) . BSITFAT —AMALFE, “#iMaxRand - FH15ITAF30ITE A ELT &
FREGFATEATE. BFIUANEEIARAEBITN T Exy AT EEFREGEFNAY . T
TafrbAFAGHBEEHBEAInt RE . REFERLCAHEFETEL . num. xFy G ERBH A int £
A, RACNOMSEATARERNFTEELATY . FHAREERFTE (F7F) ARBMA2AZXURTHL
. RAES . BRA. AR WMEFATERALTEE.

i

0

E @RI A T AR S BRAEE . e B 1TA10MTR TR <. B6ITHE T o=, &4
F20F 36T 8ok iE R+ . BIITP Y+ RR—AEREH. CR-AFHEFTEETH—IFH .
— A AR AN BB AR B (AR TS BEK) . SRR (58
B) ARMESETREFOEL. BSRGEBERELCIETAA.

%3540364TTRAMA T AANAE X print A2 println - I F 134T E] F 26475 69K

# StatRandomNumbers & % 33474 A M . H14THBEH T —AXE Intn. BAHAREKEN
fZmath/rand Az BEEGF . H MR REZSE AR XERAT (F9F) UARME S X T &3 H AL XA
81z & .

(&, —fprintFeprintln TAANRERFFFREFEA . AEXGAE P, N ZRER
RAfmtirEEETERGME HE . (GoiEdF101) RAFALYILELE PR TRAAS R . )

BT T SRR LG LM . — NG F 8 £ /% (main R LA FE AL — N4 AR
Amain® & F . H34T3 AT math/rand Az & &, FArand A5 AL . AZZXANEF EHE Intn
RECKEAFIVTHORAM . FHHREAE EF 5N (F10F) . UARIE % X TR EF 5] 6912

8

e

AFX X EgEEIEE (F11F) —XLPNLTH2ZREREKXFEEG . HFHl, LA ETHAAGR
BB R . EGoRA b, BAbAALIE KA IR T 6 LRI LI A EIES, FRE LA RS
X,

StatRandomNumbers % %x &) = BAKR P& A T AN RARR B ARER . P -2 for HIRRA%E, ER
BT AP—AREBR . FIH—ARERE—ANif-else ZFHFEFHNRD R . FHRERALE BB Z
(%12%) URBREL X TAREAARMALRGIZE . & 565G AREH ARG L LG G LT T
TPNA .

FATHF BRI R Ttk . L@OGRFFLERTRS EZHE, (F2EMNKERA T o F A4 hig
R BTN . KN ZREEND 8 ME, AAME T EREGNT HATERE.

| % F K bidr
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FAE . RRFRRBERALENS

Bk L CRITRAREST M, GolfE N —xt K#EF { and } KXW R—N I XKDk . 122 EGoKAG
b G XA —EIRE . e, RELZKRKFET {FREABT—47. @R, L@
StatRandomNumbers #& 5 & M 4o T AT =, M L @eg =B A2 54 RFRAL .

1| func StatRandomNumbers(numRands int) (int, int)
2| { /7 SRR . EIERR

3] var a, b int

4| for 1 := 0; 1 < numRands; i++
5] { /7 JwEFR EIEMR

6| if rand.Intn(MaxRand) < MaxRand/2
7] { 7/ YFEAR EIEER

8] a=a+1

9| } else {

10| b++

11| }

12| }

13| return a, b

14| }

—&A T R R RAR G KL LR o A2 LR H A A AT

1. TAEAFGoAL )/ RiF4FAEF
2. bm&ﬁxmﬁwﬁrm% %ﬁﬂm% WL, M —ANGoA2)F R B ey RAIRE H ik B — N F
nARE-

FAVT A=A WIATAN (F28%F) —UARRE S X TRARATAN ¥ . £ B, K1 RAFE
RAGEREFTHAET—4T. AW, FAYEEZRBFHIRELRES (£, FEE, IR
NEFEAR) .

ABhEH L B =ZF5). BAIAPAAERB R #FGE P . RO RZTAHFGo101.orgH 35 BT
¥R AP A

DAY T TITEAN

J’I;rlflf E 11‘:

HIE X IEMAZ AT “Go 1017 S #F17 Fgithub.com/golangl01/golangl0]1 # FRIUA P ZFHHR)
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https://gfw.tapirgames.com
https://github.com/golang101/golang101

5% . xRAEFAFRE

~

X4 F AR R

S LI A 2BGo 8 RAEF A AR IRA

|9’&€5¥?

KAEF & — WAF IR0 B R A B %iE B IR A ARAT IR AR 89 $97] .

BB A (Go 1.16) , GoF HEAH 25/ %42 F .

1| break default func interface select
2| case defer go map struct
3| chan else goto package switch
4| const fallthrough if range type
5| continue for import return var

R RAEF T A @A .

e const - func - import . package - type#evar il k & 9 & #P KD L& .
e chan . interface . mapf struct it —®ALSEXWGFEOEFTT -
e break - case - continue - default - else. fallthrough . for -
goto. if . range - return. selectfrswitch AR H BT . FRERALEHE

& (FR12%F)
defer A go & AR MEZ AR %] X42F, f2€A1A — X452k e 4E A - 1 A2 Ao 28 38 & 40 A

(%13%)

BREXBFREBELFEFRBFaN .

|44

— M ARIRF Z — /A Unicode FE & 3k B 74 wUnicode F & FrUnicode &k 5 4 i, 09 £ 149] .

e UnicodeF# 2 € L& Unicodets /8.0 8 P #Lu- L1. Lt- LmfeLopy- L P 68554 .
e Unicode#t F & T A A Unicodetrz fE8.OP NI FF X PO F/HF «

AR RAEF AR BAR IR
WIRA_R—AHRFH, e ERRA -
G, BMNKmBTREORBL . B2L . $EL . hFin S . @8 Q695 NG LR ZIFIRN -

— A d@Unicode REFH 8 FKGERAFHRAFEFRG. ZEZFETUHEMRA A (public)
H (BPdEUnicode KB F&HA L) HRRFMAESEAFZRS . FSFHTUARERAIALA
(private) . HEHBA (Go 1.16) s AHF FHAKAAESFEFH . EFEANBRLEARARS
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http://www.unicode.org/versions/Unicode8.0.0/
http://www.fileformat.info/info/unicode/category/Lu/list.htm

g

s
o
e

T @ — Sk § HAR R .

¥ . RAEFflRRg

1]
2|
3
4]
5]

Player_9
DoSomething
VERSION

Go

Mn

T @&

AR R G BARRA

_status
memStat
book

T 3 8 OR A AR R AR IR A

1]
2]
3
4]

51 //

6]
7]
8|
9]
10|
11|
12|
13|

// Unicode¥FFFk
123
3apples

EEARFEEKMUnicodeFHF
a.b

*ptr

$name

a@b.c

// XA B REF
type
range

AKPhER L Bt ZFF K. BAAPDAE R R Fodg s P

RS .
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https://gfw.tapirgames.com

H5% . ReFliRRg

L]
- T spok s ey B H
= T EBHRN )

Al

i

.
> - *a

G0

y . *
(FR R X EMAZNAXE “Go 1017 (& 1% Fgithub.com/golangl01/golangl0l § RILA P ZHHTIR)
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https://github.com/golang101/golang101

F6FE . ARAXAfCNGFEERT

ARR A gl F@E AT

KA (type) TAEAERAME (value) @940, AT AKAEA LA G ZH] . X
(AR ERG) AREAFRCNFOREGRTHBX . RAELETANBALSERN.

ESSEES

X

E

=y

LEHFNBAE

GoX #Hi THEAREA .

o —MAEHAREAE . bool -

o 11FPAEEHKE
A . int8 . uint8 . int16 . uint16 - int32 . uint32 . int64 - uint64 . int . uint#e
uintptr -

o MAFNEFELLEA . float324 float6s -

o MANELZFKEAE . complex64 7 complex128 -

o —HABEFHEEA. string -

ANERALAAREARE .

BITA A ERAEHY (type) EABT—HGoP g XML (kind) « REFMAGATERALVG L
AT T HAR IR (B5%F) o KATTARA G NEATRAD € B4k g LA

%7 boolAwstring XA, Huegloi A ERAREARMAALMAER (EA . FAEAEHA)
GoP A AN E XA H L (type alias)

e byteZuint8¥ AR EH & . KMT UK byteFruint8 AL —NEA .
e rune & int328 R EMN L . HKAIT AWK runefe int32 AL R —4~ LA

AuTh k69 R R RF T HERELY . EATEREVGEARZERG . —DMRAEXRBLHRT Y
HFEAFRBENBARBNGEBANET EH S a6 OB ML) « Z #8125 H 4 it
(bit) . tdw, —Auint88IEI &AL . KAARuint8 XA R 284 . Hik, &K
uintsfiZ 255 (28-1) ., #H K& int8f A& 127 (2-1) . & 8 intgfi2 -128 (-27) .

E—ARBGHABGRTAZAAR G, HA—MEGRTLERACHRBGRT .

F5eiR, &AERAFT (byte) BMABRTOEETEAZ. —AF T4 L T8I . FTluint32
KGR A4, BPEHEAuint321E & A4NF 7 .

uintptr - int AR uint ERGEGR TRE T EARIFEFEN . BFEH, A6MIGRM L, intfe
uint XA & 644569, AL EM E, ©I12321458) . HFBLMRIEuintptr XA 69469 R+
%G THEEZ-NAGFHA.

— N complex64 & #1692 3k o SR AT & float32 KA 6944 . — A complex128 B #k 1A 89 52 3f = )& 2R

22



$6% . AREAFENYFTEERT
A8 & float64 KA 6944 .
HERNAT, PTA G F R BARME A IEEE-7544% X 8 &1 -

—AMHRREERFR—ANEB ERAEFY, AR REAAFAFTRORE i%ﬁﬂki‘&iﬂﬁi/x\?ﬁf%ﬂﬂ

(RARANE) 9% % (falseFrtrue) kA+. XTFEFW, T—AEXFE (F7F) Bt
INEHER, AFHBEET—BEILRK. EALGF, “AFHEEMRAH—NFT (byte) 57| . &

FH BRI T LEF S P AT LRGUIF-8%EH X . KA TUAMGo P EH S ($19%F) —LF
RBESXTFAEGFR.

REBRFFHERUVPEEARA—FNERY, HNTAFALILL S XA RFFHFEL
Ao BTk, GoRAFTARIR S A pfe FiF & XA (HERBELRAN) . TaELE-MEREF AGH
T AREHFTT, type R —PREF .

1| // —LERISE PSR

2| type status bool // statusFlbool BN AERIZEREY

3| type MyString string // MyStringfstringEM M AERIZEE
4| type Id uinté64 // IdFuint64 2N ERZER

5| type real float32 // realffloat322F N AREHZEE

6

7| // —EERRE A

8| type boolean = bool // booleanFlbool&KiR[E—/ HY

9| type Text = string // Text#stringR/xE— S

10| type U8 = uint8 // U8, uint8Fl byteR/N[F—/HE
11| type char = rune // char, runeflint32F&/RE—/EHY

FMNBELEDT L real £AFo N B XA float32 AR A float32K A (ZEZERX LW H =M float32:2 —
Nzde, mBH—AHREfloat32 2 —AMFdE) o FlAEM, MyString#e string AR AR A4 F 4 &
(string) XA, status#bool R A A R (bool) XA .

BB AGRA ZLME (F14F) — XL PFIRNELZ X T AL LEAG IR .

|2

AP RBARAE AT . — AR TAE T AR A &S E R 6 BRI -

o —/NARAAGTMEATFTAEAM TR
o BAXAMYRMAMAEER (22 ARRXAGEANG T ERAGZTRTRIE)
o —NEHBRANEMALZ - ANTFHE.

| AA£ RO FEREATH X

—MEEFEYXEH—AFEE, CRTMAAERD T LFERAY X (F R E P69 RIR X482
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https://en.wikipedia.org/wiki/IEEE_754

F6% . AREARENYFOEER
) o —METRAARSHFEEL X .
|7 Ry F @B X
GoB HHAA XA R RAMFEEH X . KA TR falsefrtrue EANTAFE NG H L F & S4EH

RANGFEBEYA. 22, RNEHRE WFBELLL. SNTATEGE. £4H5EE NS
AT R E At sl

AR A 6 R AE T vAE B TR BA 6 false R & T -
| £ RBGFEEH X

BEEADEAORFEOEH X . THAH KX (decimal) « N#HFH KX (octal) . Fx#H X
(hex) Ao =—# HH X (binary) . thde, TEO=ZAFaOEHEATTHHE915.

OXF // +R#tHIFRR (R oxaEOXFFkK)
OXF

017 // J\#tHIERR (WIRfEMO. 008kEO0TTK)
0017
0017

0b1111 // Z#tHFRR (WnfEHobakE0BFF k)
0B1111

15 // +#HIFRR (WIRARREROITK)

(& . —# 4 XAl 00 K00 A K69 N\ 5 H X MGo 1.13A% L 8. )

T@aegRFITEH EAA true -

1| package main

2|

3| func main() {

4| println(15 == 017) // true
5] println(15 == OxF) // true
6| }

EEREZ == —ANFTILERMEF . BREFRLEEZEOLTHERRER (F8F) — P HmE.

BPRAGEAGFTOHE—REANORT. TR, 00Fox0F LTS ZNEREAARAYFTOEN
£

EXE ES L ES R EN
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F6F . ARAXAUfCNGFEERT

—NFAFGZEFRENXNECS TR B ERE Y — Db Fa . — AT RER s — AR
WHID . FE, XEFPTUAREBHERA %L . —EH]F (XEnRTx AL EE, @ XE-n
AFRXxBA1"HEE)

1.23
01.23 // == 1.23

.23

1.

// —NeHEEMRNBERERE (R¥A10) .
/7 FEEERIA— A A RS R R T &
1.23e2 // == 123.0

123E2  // == 12300.0

123.E+2 // == 12300.0

le-1 // == 0.1
.1e0 // == 0.1
0010e-2 // == 0.1

Oe+5 // == 0.0

MGo 1.13F 46, Godh X457 —#F RHAFBEH X (RAA TSR F AELFRAT) - A=+
#BFERBELFERTE,

o FEHHtARMLTRE A, AN TR LT AR LA 0x 3 E oX Tk -

o MEENTARHNLFARRAGRE, FRpRAP THUMAL S ARN+ARHLFARY, £
6 IR A— A B OREA2) .

o BIBEE. eMETRENAET ARG FARHLTRST .

—WEHHNF REGTARBLFEATHA T (yPn ATy RA2VHEE, MmyP-nkTyHRA2NE &

l‘gp)

Ox1p-2 // == 0.25

0x2.p10 // == 2048.0

OXx1.Fp+0 // == 1.,9375

0X.8p-0 // == 0.5

OX1FFFP-16 // == 0.1249847412109375

M T ERXJUANHZREHGF ARG @B LFETR -

Ox.pl /! BEEN RN BEE DT
1p-2 // pra¥ IR RBE IAETE m B/ 3t B L F /R
0x1.5e-2 // eMEARREHINIEFE m Bt/ 3td X F R AP

EE: TOREXANERTAESEY, ERERZEFEHTAB#BLFEAT. TELE, ELT—MREEAREL
RX. Ebtge AR THB P14, ox15e A —NMEETHBNLF AT, -2 FRZHEH ;<34
LFEATH—HRy. (FREEKABGEOXLEFTRBENS ($8F) —XLPH@NSB. )

0x15e-2 // == Ox15e - 2 (EHHBFRIEX)

25



F6F . ARAXAfeNGFEERT

FEREANGEMBGREFREHBXAN0.0. TARLCRIBIXLESEN, 0. . .0. 0e0Ff
OX0p0o % .

| %% @B X

—AMNEFEGFOEH A I —NFEARFOERL N ELRFOEFPLEREG NI FOFHIA
Bo. £Go 118231, o REHPF i AMOFI N —AEKF T, M ILLAAHLERAS 87
Ao —&HF.

1.231

1.1

.231

1231

0123i  // == 123i (FEBMFR. W T)
1.23E21 // == 1231

le-13
11i  // == 11i (EBAMFER. WT)
000111 // == 11i (EBAM(FER. WT)

// TEXJIATMGo 1.13FFtAABESmFBiT,
@o11i  // == 9i

ox11i  // == 17i

eb11i  // == 3i

0X.8p-0i // == 0.5i

EFE: £Go 1,132 7], EHRFTARETPFHFiNIF-RRAFARTEOET. AT EHEELGGmA, M
Go 1.13914%, — R EHRKFMEFEAINA (FhoF00FK8) AN# &I X6 FamEMHEAY F A
¥}FrwmE. i bfPiye11i . 01231 F7000111 -

BT ERARATELGENR. TOA—REHMAYOFTEEN X .

1+ 23 // == 1.0 + 2.01
1. - .11 // == 1.0 + -0.11
1.231 - 7.89 // == -7.89 + 1.231
1.231 // == 0.0 + 1.231

AHREMOFAEAFTOARATH0.0+0.01 - HA0i. .01 0+0iF AT HELKE .
| St A& P AR T R o Bk B Tk
MGo 1.185H46 . TRIG_ToARA R . FAEFEHRRFOE T, SRS B A BTk

BREEE, E—AREFEART, —ATHA FRMAELTERFOFTL, +HLLANMNGEH
LA (G K E AR

— &S E I RERER T R AOH] T
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F6F . ARAXAf NG FEERT

ETERE TR
6_9 // == 69
0_33_77_22 // == 0337722
0x_Bad_Face // == 0OxBadFace
OX_1F_FFP-16 // == OX1FFFP-16
0b1011_0111 + OXA_B.Fp2i

/7 AFERE R T RIS

_69 // TSRS R

69_ // TRIEAGELIMAEEE

6_ 9 // TR RERE
0_xBadFace // xARE—NEIEN/\SHIHFE
1.5 VUBRR N S = 07N S v il 2
1._5 VVBRR N S N = 07N S vl

runefd & 5 @ = 7 X

E@e %3R3, rune XA Z£int32 XA L. R, runeX A (G248) BHFFROGELZLERN . —AH
runefd T AR L@ ENBOEREVGFOREHBXNEAT. F—7 @, REEFERXEUGME LTI
RAARPFA B runeF @ EN XK LT -

AGoP, —Arunefi & —AMUnicodesd & . —AxEEk, KA1T A% — A Unicoderd & & 1F & —A
Unicode &£/ - 128, &AWL 1%%iE, H Elnicode FHFE % ANUnicoderd & A, . H /NI P L
Unicode & 18 4 & — AN Unicode®d X .

—AruneF M EHE T ELE LI FTFEFHAR. EEFEI] T FHFHFFIERT—AUnicoderd &
. runeF@EHBXAINUATA, LPRFTRG—FFTHLTHE — A runefd 2t & #Unicode T B % L&
—xt#5] 5P . thde .

‘a' // —AREXFH
e

"N/ AP XER

ToRXEruneF@EH X T 'a' £FNE (FHatUnicodefd £97)

"\141" // 1412978 )\ 3tHIFRR
"\x61" // 6197/ IR
"\ue061"

"\UOOOOOO61’

EE D N\IBLRAREEANZHEFFH (0-7) AF—byteft, \xJJFLMPM AN+ 3 4%
FFHF (009, a—ffA-F) Rr-—Abytefh, \uIGLMRMONTx#RFRFFHET— Prunefd

(Hbrunefd 6 ZW@AZARA0) » \UIBLMBRBANT SRR RFFHET—Mrunefh . X LN\ 4|
Fot+SHA OB FFHTIERTOERLRZE—ANE R Unicoderd 2 1E, &0 %HIFF KK .

Td@EEprintln & E A AKIT B true -
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F6F . ARAXAfCNGFEERT

1| package main

2|

3| func main() {

4] println('a' == 97)

5] println('a' == '\141")

6| println('a' == '\x61")

7] println('a' == '\u0061"')
8| println('a' == '\U000OOOO61')
9] println(6x61 == '\x61')
10| println('\u4fi17' == "{x")
11]

FEE ARFHRAET, ZWHFruneF @ EH NG ETHFR DA KA Trunetd . €A1 % AT 693
S5 F@EHBXNFOHELFHF (FLT—AF) -

foR—AruneFBE PR LI FORRONYEAANFH, FAR—AFHEN, FAFHT
Ex . udU, MARAANFERRE LN~ AT . B R LA .

\a (runeff:ox07) AFEFR

\b  (runeff : 0x08) EBI&F% (backspace)

\f (runeff : 6x0C) # IS (form feed)

\n (runeff : 0x0A) #174F (line feed or newline)
\r  (runefH : 0x0D) [EIZEF (carriage return)

\t  (runefd : 0x09) KFEHFSF (horizontal tab)
\v  (runeffl : Ox0b) BEFIFRS (vertical tab)

\\  (runeff : 0x5c) — 1T (backslash)

\' (runefg : 0x27) —4#83|5 (single quote)

EF, \nEBRRETHERS .

— A F
1] println('\n') // 10
2| println('\r') // 13
3] println('\"'""') // 39
4|
5] println('\n' == 10) // true
6| println('\n' == '\x0A') // true

rune R A G BMAF A '\000' - '\x00' & '\uceEE0' FEk A= .
|7/ s FEmEH X

EGo¥ , Fi B AUIF-8%AL6), H ZPATH 69GolR XA AT vk /i £ UTF-8% A5 49 .

GoFH sz melXARMF. —FLTHEBAFEEAT (interpreted string literal, 3|5 &,
¥B) . p—FHETHEOF@MAEAT (raw string literal, K353 RKE) . TEOYUARAANFEFEEFRTHILE
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F6F . ARAXAfeNGFEERT

FHa

// ERRE
"Hello\nworld!\n\"{RIFHE\""

// HEAER
"Hello
world!

REFHER "

EL@ORAEY X (W55 RAM) GFFEFREY. HM\nHRE U — MR B4\ I35
LA 5 R W FRSGFHEEFBE Y LFGH LT HrineF B FAR—B, KT —
AMBISR 515 RA ) S F @ E T A\ L 2R LN\ B Aruned @ M AR .

AN~ \X~ \ufe\UFk®runeF@E (FEEAANEI]FT) L TAENARI] FTREOFHSFTOE
‘:F' o lfb‘!l":

[/ XA FHEFEREREFNN.
"\141\142\143"
"\x61\x62\x63"
"\x61b\x63"

"abc"

/! XA FHEFAEREFNN.
"\u4f17\xe4\xba\xba"
// “fR"BUnicodefEA4f17, EHRUTF-8
// URELA=ANFTT : 0xed4 Oxbc 0x97,
"\xe4\xbc\x97\udeba"
// “AN"fUnicode{}f4eba, EMUTF-8
// YREBA=AFAT : 0xed4 Oxba 0Oxba,
"\xe4\xbc\x97\xe4\xba\xba"
Ilkall

FEUTF-8% A0 &, — /NUnicode#d & (rune) TTHHIFIANF P AR . HFANELFFYUIF-8%H R E £
—ANFV, AP LFHOUITF-84GFE=ZAFT .

BRI ERMBETEOARATPRLIBELERY. BRTEEARINRL S, AR ERKGZEEA
TPREEARS 5. ATHEFEHEEN, BOGRIN FTRABYFOHEATPHEESNF (Unicoderd &
2 0x0D) Ik Akt .

FHERUGTEARDERN "" R KT

[ EARME Y FOEHERN LA

—NEARNFAEAAELTREAN, THRARRR-AELEARLYVGM . e, 1.07TART
AT R R E, 21,01 HFTA. A RERYFEHENRA T —MIEERARERGM
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F6F . ARAXAfCNGFEERT

i, N (RAREER) ZAFE .

FAFEAEEE - RBRFORALEH . WRAFOEBET - AMRUEBRATOLZMAMELR (&

), MARENZ, RFREREARA LA GM .
T & & — 5 F .
FEAT FE AT AR R ELEAGME (EREFRZ)
256 M T int8fruint8 R A SN G AT A 69 A AR B XA
255 R Tint8 XA A B ARKMBE LA .
-123 RTRASEREAGTAGEREEA .
123
123.000
1.23e2 BTA 69 A AR R A .
Y
1.0+01
1.23
0x10000000000000000 [T H ¥ & #ife B A AFME LA
(16 zeros)
3.5e38 M T float32F=complex64 X R sh g BT A i B e B R R £ A
1+21 PR BRARBEREA .
2e+308 % .
/ET‘E’\?}L/I\/EL kg5 F .

F @ F 0x10000000000000000 F F65MLAF A L& 7, FTALA BT 2], AT AREZEXAH R
REmEATRTEE .

A2 IEEE-75447 /8 F » & K 87T LAH 4 & = 69 float32 £ A £ fA

71 3.40282346638528859811704183484516925440e+38 > FT A 3.5e38 F fit & RIEfTfloat32
Facomplex64 F A g 4H

A2 IEEE-75447 /F F » & K 87T vAM 8 & = 69 float64 £ A S qE
#11.797693134862315708145274237317043567981e+308 » [ 3k 2e+308 T fit & = fEAT A K%k
iR A 1A .

R% 0x10000000000000000 7T YA % & = float32 K A 6444, 122 ¥ RALKE T loat32 K A 6444
P AR E@TERAT, SRAFOTRAFEEREARAEBLGNE, HEEXR A
7oy (f2iE B RRAFY) .

AP ZHE D HN=ZFFm. BAAPHAETH X#FEE P . RGO FTEK$HFGo101.org M 35 T ¥

WE et IP ey 7 .
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F6F . ARAEAf NG FEERT

-
# - Aak spek e Y . h
s ey NG 2

Al

i

.
> L] *a

G110

y . *
(FR L X EMAZ AR E “Go 1017 (& 1% Fgithub.com/golangl01/golangl0l § RILA P K HTIR)
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I8
3
Jee
%
i)
>
b
i)

A 2 £ e B

A

BEXLEBNBEERTEMEG 2. EARHEM . 2R AY I X XA R FHESEIEHK
e

N

|

A

v RINGEARVGFTETRT ($6F) (RT falsefrtrue) #BTEL ¥ E (unnamed
constant) ,» REMF@EF E (literal constant) . falseFtrueZMFHUANHE LT T AL
KA BT ER AR L L EE .

XA T /A (untyped value) Ao XA # E{E (typed
value)

FGod, AEBMH XYM ERMTE . #e)iE, AEAGRUARS THRM . ZBMAMKAHXYTMT
Ao SATREERBIALMARI, NS AHRA—ABRARRE, KRTHAAEAGNLL - nil ARA KK
EAE) . BENABEOLFFHTRIRS X Tniltgseir.

5 XA AAAR AT R MRS AR A R A .

t—RNGFEFTE (RLFE) HRETEAUTMEME. FEL, Gob K5 &KX R EAA B
TFaFERALKNBOALEE . PREBTHEMEIERRIN G nil FhE 2% F BARE 693
WIRAF A R R EE

—AFd (F) THRAEHBBRRTEAMBFEEH X

o NFHBFEHEOKRANEA LA A string XA .

o —MARFEEKIAEEZH A M bool £ .

o —NEFAFTHmEFRIARAEZTAA A int A .

o —AMruneFEEHHKALAZFE A rune (FRPint32) £ A .

o —NFEAKFEEHRINEA ZTS A floates XA .

e WR-NFAELSHAENFTDE, NILF@EHKRIALA LA complex128 £ .

| XA TATF FH R X R HH

PR S BT M Gob LH XM . — AR XRBEROH XA T(v) SEFH— MLy FHH X
MT. BREBRET(v)OBREBAN —AEBATORBATM . BK, FTF—ABLHED
T. T(v) FAERHE RN ARk

TEANBHOANENRERN T EL—EN BT AT ERHAENBORATATAHLEE .
HTFT—AMRBFTAEFE AV, ARAMFENLXE®RT(v) REEY .

1. vIAERTA (56F) TRHEG—MEL. HRERA-ANARLBATOREHTE M-
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i)

Fo

i)

RTE: R

2. VOIBIAEAZ-MNEREA (intfFrune) FETE—ANFHELERA. #HHT(V)KVvALE

& — AUnicodesd & . ##|ERA—NEABAAHATEHFZHETZ -

WEG B % E R 4,4 — Mnicode

B 5, F BT vA & AF & shUnicode®d & 69UTF-8 & = X, . & F RA 4% ) Unicodesd & B 3%
MegEERy, HBERFRTFAEFEE"\UFFFD" (IFRB7 "\xef\xbf\xbd") - OXFFFDZ
Unicodetr /P &) (AE%A &) ##kFHME. (ZRFEE, 5B HGoRAT A L PFrune K,
Hbyte BB/ A FHE R . NGo®FH THEEEL.ISIRAA . go vet #4 23 A dFrunefr 3F

byte ¥ 2| /4 $ 0 BB EL . )

FEE BHEHAFRERVLAR—AFTE. WRVE-ANFE,

RVEAAE—ANFE, NERERELFZ-ANFE.

— &R RG] T

MFBJERLE-NFE. Lo

// tERFcomplex128ZEHIKI1. 0+0.01i, EIFHENT o
complex128(1 + -1e-1000i)

// tERFFloat32280.5, XEHNEANT,
float32(0.49999999)

// REERERRNERWER, SAEZEAFN.
float32(17000000000000000)

float32(123)

uint(1.0)

int8(-123)

int16(6+01)

complex128(789)

string(65) // "A"
string('A") // "A"
string('\u68ee') // "FR"
string(-1) // "\UFFFD"
string(OxFFFD) // "\UFFFD"

string(@x2FFFFFFFF) // "\UFFFD"

T & — ARk e 5 Ak

int(1.23) // 1.23BEMERAAIntHEBE,
uint8(-1) // -1RBE AR Auint 82KHIH,
float64(1+21) // 1+2ifgegiRnAfloat642AE,

// -1e+1000 R EEWRA AT loat642KRUE, A AVFiHL .
float64(-1e1000)

// 0x10000000000000000MH LNt EXIHE .

int (0x10000000000000000)

// FHEHE65.0MEALTIEfloat6d (RE—NE¥ER) ,
string(65.0)
// 66+0ifEAZTIEcomplex128 (RE—/NEEMKAY) ,
string(66+0i)

33
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M\m

BUE: BEPE

ME@EHFTAEE, — ARV TATRFEAERATOATREECOKRAEVGEATEEH . e
LB+ 85 -1e1000F 0x10000000000000000 - —MNE B T K IANEAG EZ T EG XA TMH T K
FHEZRERERICORAERY (FRFRE) -

E, AR —A B XBRHYXLARE A (T) (V) ARE AR L. RS RELETRA MR
B BHE .

EMNABRAELCETZEIE S0 L XXUE BRI .

| 32 4 b 23

GoX ¥ X AW (type deduction or type inference) . XA RISA L EIHET, )5 i T KA
AR PG - RXARACH, RIEFESSAOHENEX XN T ACBAAFTE T T RBEMY L
g KA EG4E .

EGoﬁﬁ%‘i’ Jo RFELFRZ-ABEEVGEHAL-MER TR CATAL T A Z LR G@E, 0
KR AL T AL A A sl o GofmiF B ML X B R L A A i & X o) XA s H . XAV
HEwEAAERFEL . REARNFRMAE P .

AL FHRLEEUV TR TEFRAF LR RER . AZXFFLT, Cothid &KX L LT AN
A A& A BINE 6 KA T A -

AR A A 3 A BT AL NPT A AR A 1 X AR AR AL .

AL TEOGFFTHR R —LEXRBEBOHF. EEECXLFHLRATES RABEHGH FHN .

I (A %) %278 (constant declaration)

oL FOEE—H, ALE &Mﬁ%mﬁ RERFFHBM. £GP, (4Fconst AR 7
AALEE. TEOA—RFETHRAGHF

1| package main

2|

3| // FHTHIAMNELEE. (BN,

4| // FEASCIIZFFR o] ARHMARRR. )

5] const m = 3.1416

6| const Pi = m // %#HT :const Pi = 3.1416

7]

8| // FHT—HFELFE,
9] const (

10| No = lYes
11| Yes = true
12| MaxDegrees = 360
13| Unit = "gE"
14| )

15|
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I8
3
e
%
e
A
b
o

16| func main() {

17| /! ERT=AREBEEE,
18| const DoublePi, HalfPi, Unit2 =m * 2, m * 0.5, "&E"
19| }

Goa R Pl L @EITEH —NFFT=iEM A —NF & (constant specification) . H
MNconst XBFHE—NMFEEFHA. MR EFPAFPITUAALETFTAFTEMLE. L@l FPE2H4ANFE
TEW . RTHEIN, RCHEEFPAIREARA AT ERLE. BINFEFAPAANET /L.

EEROBITE, FErR—ARKERE, H5R—AFRRELAHS . ERFRET—AXE
() P itk

FREFUPHFT=AF MR B WA . EAFFHER—ARSATOEHEIL AL
FLEEL. RAR SAELEELEERALE A FOEE.

A E@ROH TP, ALFEnfPifiges (A HREAELE) FEFE3.1416 - XANALFETA
ERFRE TS RGN, NAXBERTFOFE3.1416 aREBFEAALASL . WRFOFE
3.1416 A RE T HILE S L, BRAAEKIE 3. 1416 LA 3. 14 898 1& . PTA B ILA KA+ 8

3. 1416 HAFEANGK . ATHLFEOHY, ENARESEANRLEEHAPH3.1416 87T . ZTAF
AN IEER. SRFEZAFALTHF R ARG TRE (RERPERE) .

B BAMEREFERZX-—RKERFFRAFTNME. TP HENBHLIRETEFEE

EE FEITRABEFRALAOLY, LTUFRAEAREAKRT. FHAIRRKTUETEMRAHRTEE
(local constant) » BEFHAA LT FHEEMRA L% T E (package—level constant) . GBHEF
LEFRRALREE .

ERFEFATOFERBGRFHLEZR . bk L@ FF, FEHENoA Yes 89T 7T vAd
#e—TF -

E@BIF P RGP R ERE LD RATY . BE AHRARE A TINE A RAY B EORIA
AR .

| XA A L%

BAVT AL B B — 2 F R4S & G R . BTEFRAGFTERARVRMTAHLEE -
ATEEAY TP, PTARANE H)flé’J %IS AT . XFYYEBEZ float32, AfBEIE
AR A int64 -

1| const X float32 = 3.14
2|

3] const (

4] A, B int64 = -3, 5
5] Y float32 = 2.718
6] )
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e

i)
i)

BTE Fa

i

WR—AFERHLEFPELENMRAEALEE, NRIEFEORBLAZ—H0, o L PAFB.

EMNETARAE X LB HRRFALVATEE. TAWH TR LOGHFREZLEFNG .

1| const X = float32(3.14)

2|

3| const (

4| A, B = int64(-3), int64(5)
5] Y = float32(2.718)

6] )

B —AFEFERLIN - ANRUAEALFTEL, RFAFELAERB R TART TN LAY
B LN, miIFFRE-

1| const a uint8 = 256 // error: 256jfHuint8
2| const b = uint8(255) + uint8(1) // error: 256jHuint8
3| const ¢ = int8(-128) / int8(-1) // error: 128jHint8
4| const MaxUint_a = uint(20) // error: -1igdHuint
5| const MaxUint_b uint = 7@ // error: -1iggdHuint

Ar@ep TP, FIANEREES BT+ AWEREERF, BT/ ARKEERK

TEHEINKEARTEEFALCMIOBIERARA LT SKE, 12200 REALLTERYG. RY—
Iumtﬁé%u&ﬁéﬁuﬁWQT%%ﬁ, (1 << 64) - 1¥iEHuint - (XE, F5<<AH LM
EBHAF )

1] const MaxUint uint = (1 << 64)

MArtafTERH—NMEERRuint B9 F ETR? KMNTAATEHRIANEEFAXSEHLEHIA. Ta
IAE 63245 3Rk Ao LA R AR

1] const MaxUint = Auint(0)

AR, BENTUERATOINFTEFAREFA—NMALETEREATRRGiIntE. (BE, FF5>>H
AL BRI . )

1] const MaxInt = int(Auint(0) >> 1)

EREMG T *H, BNTAEFPR—NFERERTEABRFLAAGLR, AL LS ABRIFLALES2LY
644 .

1] const NativeWordBits = 32 << (Auint(®) >> 63) // 64 or 32
2| const Is64bit0S = Auint(0) >> 63 != 0
3| const Is32bit0S = Auint(0) >> 32 == 0

HE, 5 1=f== A R TRETREEL.

| % & F A Feashitse
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E—ANEEEAFEHENFTEFAT, RTHF-AFEHE, LCBENF EHERTARFRRF
o GopFRHAIRYMNAR LRGN ZEOFTERERAHHETAEGEEWE . o,

ERIFNR, RiIFR ST @6 KD

1| const (
2| X float32 = 3.14
3] Y /! EBIRRFE NIRRT
4| z /! EBIRRBE NIRRT
5]
6| A, B = "Go", "language"
7] C, _
8] // E—ITHRTARRARRLFRN (IR
9| /] E—TR—AARTENEERR)
10| )
B 3hfh & A
1| const (
2] X float32 = 3.14
3] Y float32 = 3.14
4] Z float32 = 3.14
5]
6| A, B = "Go", "language"
7| C, _ = "Go", "language"
8] )

AFEFAPIEA iota

iotaRGoF A (RE) 89—k AFLEE. ilota®kMAEAAOG,

BE. LZHMERAGiotabAAE—ANFEFATORE, COEEBIANT TR

#%) . PFiliota A2 A SLAE /AT ESAH &L

{2 5% € 6918 & %RiF I BOF 3F
WA FEEAn OLOH

iotafe® EHE AL S A QIR ARG LCom AT RRRMEA . tdo, TEA—MEATRZXA

NPT o RSN ERAT BIFREEANE SR TOM .

1| package main

2|

3] func main() {

4| const (

5] k = 3 // 7Et4t, iota ==

6]

7| m float32 = jiota + .5 // m float32 = 1 .5
8] n // n float32 = 2 5
9]

10| p=29 // FEBKAL, iota ==

11| g = iota * 2 // q=4* 2

12| // _ =5 %*2




e
>
b
o

RTE: R

13| r //r =6 *2

14 | s, t = iota, iota // s, t =7, 7

15| u, v // u, v =28, 8

16| _, W // _, w=29, 9

17| )

18|

19| const x = iota // x = @ (iota == 0)

20| const (

21| y = iota // y = 0 (iota == 0)

22| z // z =1

23| )

24|

25| println(m) // +1.500000e+000
26| println(n) // +2.500000e+000
27| println(q, r) // 8 12

28| println(s, t, u, v, w) // 77 8 89

29| println(x, y, z) // 001

30| }

L@y FRERTT — Tl M iota . AFEFHRAEF, KN ZRAAELGFT XEAZ . e .

1| const (

2| Failed = iota - 1 // == -1
3| Unknown // == 0

4| Succeeded // == 1
5] )

6]

7] const (

8| Readable = 1 << iota // == 1
9] Writable // == 2
10| Executable // == 4
11] )

L @ZENRD T, - 2 —ADREERF

| £ & 7 AAmmEEE e

=

RETABA VR EBITHAGHAENG T LT AR EROGH L FOME -

AT EEMREVACA . BFA-NTZOME, KO LMARD P E%RFERMLRLBGRE LR
LRIFERERTH LT S H LA .

B REAAF R TEHRADELE. AETIRANFAOEEHAD QRALLHTE.

God ZAAM L EFAM KX . —FRAFBEL X, H—FHEAEFAHLX . BEFAHBXREHRFE A

BAEE.
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I8
3
e
i
i)
>
b
i)

|45 % & AW X

FEAARETEFABXBOgRE T —Avar XEF . HFhvar XBFREE —NTEL. HFINTEL
SR A— MR R (B5E)

TERLEFZEMRXNGFELTEEFAES . ZLFRAMIBBETTHE AN T XU mE1E .

1| var lang, website string = "Go", "https://golang.org"
2| var compiled, dynamic bool = true, false
3| var announceYear int = 2009

ENTAEE, B EFN—H, SARARMGTETUE— £GP .

ATEH RO ETEFAMARRA LT %, HWRVERDFCRETHEA . A HFECGRET, 7o
A THBXA/FE, Z2—%. —FERBXAETEERY (ENELT TEOMBME)  ZTKHR
FERRENBAOFTOEVXAREHETEOREY . FHTRVRXE%TEME (2ZNETT R
FRAY)  INBEFEREBEEMNTERVOTABRA T ETOMEMA .

TEE—EE—FTHYXGHAG . AZLERE P, WwR - ER-DERHCMA, Mt F R
TR RUKBIRWT A B EG XY, wR-AMBAR-DMRUTATHE, MNrteF AT T
KRG MIEIT A A AT NER . EZAZHTHFT, ANFAGSEATEHEUTUAR—H .

1| // ZZlangfldynamiciZEEUBHERT AN E R stringFlbool,
2| var lang, dynamic = "Go", false

3]

4| // A EcompiledflannounceYear 2RV aHHERT

5| // ARNEZEDboolMint,

6| var compiled, announceYear = true, 2009

7]

8| // ZEBwebsitefAVEHM ANEZAIstring,

9| var website = "https://golang.org"

LAo] b 6y KA BT T AL A [ X R A4 3 .

THRRTIUAN A% TR AORELTEFA . FAFPAONTEONLBMAEACNEAGEBGTME .

1| var lang, website string // MEEENIRUATFTER,
2| var interpreted, dynamic bool // BEEFEYIIA Talse,
3] var n int // WHIENR0,

EEEPA—M. SATETUAA - HETAALE—FRWEERA .

1] var (

2| lang, bornYear, compiled = "Go", 2007, true
3| announceAt, releaseAt int = 2009, 2012

4| createdBy, website string

5] )
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}w

AE PR E L

t@EANTZFEAEG L EMgo fmt 4% XL BATEF B AL AT BT

(variable specification) -

— Mk, BEMMXNTEEAA -GG BRARAGGTEN.

| 41K 18 15 )

ALBEFROTEFRAGHFF, FT-FFRAE. —E—NTERFAIG, CHOMET AHE T 4K
B RGE . AT ETOAR A — FBKAEE 4 FHAE -

—AMNRMEIB T F 5T 2L REKX LA AE—ANT FIGME . — MK AEZRE AT RAF . NG
(AR FE4) Akt E RGO LFET NS .

ﬁ%%%ﬁ&*%(%v%ﬁ%),%%% BB AR B ALRMIENG LY, A AREILE
% 4 R ARAR - E/%'J‘M&i)uﬁ%mvﬁﬁﬁéﬁi FI B AR, & T A LA & 2 R AORAE -

EARBRAETARRLELBRMAEINED, RRRARX O L) BARE . ZARRF T AR -

—NEETRS (FEBATEKY) WA 59 66T

1] const N = 123

2| var x int

3| var y, z float32

4|

5| N = 789 // error: NE—/AA[Z=E

6] y = N // ok: N#faiE# Al float32
71 x =y // error: ZFEIRILED

8] x = N // ok: NEEET\AEH AR int

9| y = x // error: ZFVRILED

10| z = vy // ok

11| _ =y // ok

12|

13| z, vy =y, z // ok

14| _, vy =y, z // ok

15| z, _ =y, z // ok

16| _, _ =y, z // ok

17| x, y = 69, 1.23 // ok

18| x, y =y, X // error: ZERUKIUED
19| x, y = int(y), float32(x) // ok

o P e RE —ATR AT ERAXA SR, SRLMRA (LERE =T BFRE&%. RFELTEMEORX
MERANK LB LG ET N8B

GoN X HHXLHEBIBTPOEFIEXR. TEHHMMAIB)ECoT ZREEE .

1| var a, b int
2| a =b =123 // EEER
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I8
3
e
e
i)
>
b
i)

)

|42 % & # A X

EMNETARBEEF AN X RFA-LRHIFLE . hTH .

1| package main

2|

3| func main() {

4] // ZElangMyear#AFEHNZE,

5] lang, year := "Go language'", 2007
6]
7] // XB, RFAEcreatedByRHEBHWATE,

8| // TEyearBAE LAFREET, FRLGXE{N
9| // BMETENE, HBEBREHEHFHT

10| year, createdBy := 2009, "Google Research"
11|

12| /! EXR—AEREES,

13| lang, year = "Go", 2012

14|

15| print(lang, "H", createdBy, "A&H")

16| print("FA&#HT", year, "&F, ")

17| println()

18| }

FNEFERBGFPLREIA—ANFHERAGEE .
IE@EHEF P, ZNTAEHNERZEFAN X ELTETEFAB XA LA EZORA] .

1. EARY AR GG var XRF. FERRMREEORY .

2. BEEF AT GREHTLAN =

3. A—AEFNBGNEM, CEANIOEEFHAAGETTARS . (24 —Msih B RiE4
e LE S ST L L EES 3

A&, AN TAMMIES, BAEEREGH AR BIAE—AEF UM 6T LR AR A SRR
Fo AEHRANGEFITBALBKRMA BN ELTARNEMERMAG TR, B4R AFES LAMEY
AERNRE. ELRERRBENALE-NTERLFHEGO LD .

| % T <M~ EARBE
G, F R EARBEREGRR, ©T A —ADRE . —MELTEF PRAE — DB ERSY
BERELEFY . FELE —ARRAYGELOHEEIFTREN BRI S (F9F) .

Yy o= xR— KA HEGMMEER, KNTARXTARRLyY . BEyHEAATY, ARATREF
12, EAVET AR X TAEBKEL LA TY .

— R, Ao Ex TARBKS Y, By B A THEKS, 3#Lxdy R R R4 x TIAMIE X 5
By RA . B, yEITUAEZTRIRF_ -
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e

Fo

i)

RTE R

| B RHEFRGTEE S BWA KB —K

EFE, BALH B AN LRGokmIEFR B iFCGoRBE, —MNARLTERHEFNIGE S RBAMEA—R, &
W%%%Jﬁ%o @% ﬁi%&ﬂ R AT EELERESERAAB S T8 B AR, B AKRITIAA
TaEXAP T RFREL

1| package main

2|

3| var x, y, z = 123, true, "foo" // FRTE

4]

5| func main() {

6| var q, r = 789, false

7| r, s := true, "bar"

8] r =y // rixBHERER.

9] X =q // aBEERAT.

10| }

LYpiF L@ ANMEF R, RIFRGRE (XAMRF KB FE—N% A example-unused. go & LA
+)

./example-unused.go:6:6: r declared and not used
./example-unused.go:7:16: s declared and not used

B RGIFSREOTERAE, FaMBAXNTEEFN, T2 TORIME, BRASAZMEAINT 2
(XERrfs) KEZRBMA-

bel

1| package main
2|
3| var x, y, z = 123, true, "foo"
4|
5| func main() {
6| var q, r = 789, false
7] r, s := true, "bar"
8] r=y
9] X =q
10|
11] _ _ =1, s // BrlsHaRMERR—X.
12| }
ET R T EAF R Z IR X AN A C 6404 5

TEIANM]FPgERGTEGMBEMNRFAY =5 ¢c=y-b=c+l.a=bhb+tl. x = a+l-

1] var x, y = a+l, 5 // 85
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i)

BTE . KR

| 2| var a, b, c = b+1, c+1, y // 76 5

LB T B AIE O BHAR RAEAR AR - tode, TEREANATEFRABGHFLREL .

1| var x, y =y, X

|69 T F a4

FGoF, A EAAAT AR Fike) . L@ CERINNA L EMATIATIS, A F EHMAETTHTA
EAMTANE @4 (F15%) —LTMES X T AL 457 .

|3 % B4 5 fdn £ 09 B X R0 55 A0

£Got, AAMARUR—HFHEALAY (F6F) AEXTFMRMEIMMY . HATLMEM B X LU Bl —
MMEGEBA B — MMEE KR UG T AT

MEXTOLERTER (FTRFETLREFTE) BTUABIAFHRAFHEELEY . XEZANBAAN
TR R B AR Z ] 6 A R AL .

o —MEEEF RE S ELETAL XL HRE L CEM— DT R B .
o —NMEFERATALXNLHRELCEM—MRELXE.

t@e2RI, FELAFAOREERTFREE  MANFERNTELT S HAFEOEYHER. FFE
FFEERFERT, BETARY . FIEH-AFREFEFEML b —ATF) HRAHA-ANE
FERBGFE, oA (REHEER) LAELFY . EEAMNLT .

o LU NILBHEHKSOEREAGIET EERMA G- ML G FER RV EHRGFIE, FHiz
QLA A A ARAZ O LA ARG . RATARZ A QLS XA KRBT (truncated) KA EL
(wrapped around) .

o LN—ANEFZHF ARG MEREVERGE, FARYG KoK HE4s7 (L%

#) -

o BU—NEFEERRFF ARG ANF AKRVERGIE, BEEZRZETUALAELY.

o LN ANEFZREGA—NMEREVFERGNIE, BEEZRELETARL LN

o L NEXERTRIEFEFEAURFEEREFANT, wRBEAEETAAEVGETER,
MR ER KT EARRFSERN (FATARTL) -

ETaEGHTF, FTTFRRZIATORIABRELT AT, F5TFPF1UTH X ERLER LT .

1] const a = -1.23

2| // ZERERIHHNTANEXAIfloat64,

3] var b = a

4| // error: HEL1.23RNEEHEBRTENE|—DEHK

5] var x = int32(a)

6| // error: float64ZEUERAEMIERFEHREIiINt32,
7| var y int32 = b

8| // ok: z == -1, ZEzfZRIFHRTAHINt32,
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9]
10|
11 |
12|
13|
14|
15|
16|
17|
18|

// ZB/ NGB B B T
var z int32(b)

const k int16 = 255

var n k //

var f uint8(k + 1) //

var g uint8 = n + 1 //

var h = uint8(n + 1) //
//
//

I8
3
e
e
i)
>
b
i)

BNV M At 16,

error: HE256i#H Tuint8,

error: intl6fEAEEfa A uints8,
ok: h == 0, ZFEhfZEfuints,
(n+1)i%Huint8, FIAREKSAL
bits (#A0) HRE.

FTHR AR T amBRACHHIARE (floates) ; Hitb oy XAMIEW A floates -

ES ik SokES

FGoF, HATTAMER —2F KI5 R EXH m—A (B3 Rk . — MR RZTAA 8 H — MR

o RINBGRERAA QERER. —AFRE-NRERBRFGFEERA T EHRILF— 4o
BERAEZRPFRAGR LR ERERTE. o, TAORBFTEATINLAxHLTE. AR XIFREY
INEEI X, mINBHXAENBEUXxFAIBGERNEFTHLT R

1| package main

2|

3] const y = 70

4| var x int = 123 // QKT E

5]

6| func main() {

7] // MXFEEET BREEX,

8| var x = true

9]

10| /] —APRERAAEEE,

11| {

12| X, y =X, y-10 // X8, Zhx My hHEH
13 /1 AR, BRHxHINEER
14| // boolZE, HAKYyNBEEE.
15|

16| // FEHRERRERT, TS,

17| // RIFEBRRxMy R EESNEREx Y,

18]

19| X, z i= 1x, y/10 // zR—AHEHARNEE,

20| // xMyg E—mFERRNEE,
21| println(x, y, z) // false 60 6

22| }

23| println(x) // true

24| println(y) // 70 (AT EYNKRBH)

25| /*

26 | println(z) // error: zXEN.

27| /7 zZBERER T L EARmAN B RER,
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I8
3
e
i
i)
BN
b
i)

28| */
29| }
RIFR B GAE R RAR — MR R FOTILEE . —MERTERAFETOERBRALTLTOEANSRD

. —NRAFLERAF %Wmﬁ%%T% L ERA T %?%%T*ﬁ’mi?ﬁWF@A%T
ERAFEOFEWBGORERGLER . ZRBET AT 2 LB Fprintln(z) ¥R FTR

& @ e XA A AE 3, (5382%F) — TN % 8 XA e Am AR 1R 45 69 4 3

|25 X T% 259

B P TS V8 CX b F S SIS

tode, THIFHAXRURMEFEHERT EMNEAGRANEY, EREUAEF RIFFRSITARFA .

1| package main

2|

3| // =BT E 2.

4| const n = 1 << 64 // BAZEE hint
5| const r = 'a' + OX7FFFFFFF // BRIAZEE!Arune
6| const x = 2e+308 // BANZHRNfloat64
7|

8| func main() {

9| _=n>>2

10| _ = r - OX7FFFFFFF

11| _=x/ 2

12| }

B TaEMNMEFHRIEFBY, BAZANFRGFEA LML

1| package main
2|
3| // =AEIMER B

4] const n int = 1 << 64 // error: jHint
5| const r rune = 'a' + OX7FFFFFFF // error: j#Hirune
6| const x float64 = 2e+308 // error: j@Hifloat64

7]
8| func main() {}

AR BRI AR RRRA ST ST B EIER

FEFPATARMELEBAGCES T sdefine £ - A%REFMER. A OKRRFEKCNE AHTEY
F@E AN
W R—ANBHFOAAEHEMATE, NUEROERLAFTE . KAWL, HELF AR FHRAK
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f %

e
o

BTE R
. T—RIXFEENLBCoFgEHEHG (H8F) .

— M F

1| package main

2|

3| const X = 3

4] const Y = X + X

5| var a = X

6]

7| func main() {

8] b :=Y

9| println(a, b, X, Y)
1e| }

@R RBELERFNRMREE AT @R

1| package main

2|

3] var a = 3

4]

5| func main() {

6| b :=6

7] println(a, b, 3, 6)
8| }

APhALEE HH=ZFER. BAABMARH R A R EF . ARGHE T ZAFHFGo101.org W 5 7 BT
Bpgathpysh .

DAY T TITEAN

J"E.'rlf E 1L‘=

(ER & X EBENAT “Go 101”7 HKF 15 Flgithub.com/golangl01/golangl01 § #F BUK F & 35 HR)
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F8FE . BHRMAR

N a )=
B R AT
AXLHNBERNTE

|%%$i¢%m§%~%@ﬁ

A KA 6 B A B HBRAFT

i‘x“ﬁ AAREBHEAAZBEFHF kl:§ BHEN A REAGFPERSHEBEES . REBHFRA
—H (@fﬁ-rﬁl/\éﬂ‘ﬁi@ FoRk—nb (FZ2—ABEHR - TARLEAFEEAARE —

SR BB %‘@Jﬁ:ﬁa‘xﬁfﬁo

AL F@AETE LAY T L EMME . i, SENR—ANABEFZALTELFRGBANENS
R LR —F R, XA

o ho R A ANBARRAR & %&E)'%‘J;U'ﬁ REf1Eg KB LIRARR] B P — A RAFRT A IE X5
BB 7 —BRAERGEH

. iza%’iﬁ—q’ﬁﬁ—%\ﬁ&ﬁﬁ R T8, MR 27— AR T RAFRT AR T AR
TBRAF R LM, 2K R &a‘ﬂ‘?%ﬁé@%’b}\xi B AEAT AR =T VAR 2 X 5% 3 B ok £ A 2
T RA g £ A

. iza%z\ﬁ?@/\&ﬁ%ﬁ%‘ﬁ%%if\ﬁfﬁkéﬁ W EA] 5L IR ] B AR A A AT RAR R BYAR A A AT AT
B, RA R AR A R A AR T

EME), EMNHE—AEEHF (—ARA =) BHRREGROGFEANBRIFLG LB LR A XM HEZR
A, 45

o Lo RINBRAFLELEUMTE, MEeyRULIRAPTRRGF X, KB WBAFLT AME X
HRAPTEROGFTRA .

o WwR-ANBHFEREBFHLY, MNEALBHERTARTANEROGFL LM, £ 2BMF
Fro BN R A QA AT A ST VAR R RA% e ) BT & KRG HF T £ A

|#245%X

ERETEOEFIA, ENEFL2LEAF 2T ELBR AP XTEEZAEXSEMAG—AF R LEX
GBS AL X FeiEe) (F11%F) —*X“Pﬁé' . BMEAMNAFTERERALTHRRGK S ERK
HMEBETEAEX. B—ANRXRXFHRINGTARELZMLTE Z0, WEARXXEA-NFETREX. —
N E AR XA R A RFREAITEY . "/\rj“gﬁl\f\‘éﬁﬂ%fﬁ&%fﬁﬁa—‘/\’%‘z‘o o B — ANk
AXFPFREGBUERTFTEIA—ANFAFE, MNERXXHFAEFTETERER

|ﬁ$ 2 FAF
GoXHaANREAR= AN F A
FwHBAX | L& xt /A~ as g R
+ Fa ik
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F8FE . BHRMAR

- BE |y Aeig B ol R 060 AR B SF B B R AR &
- Rk
/ &k
% R (AN EFRGENLMAAR FEAERERELEY
Gox F~fziza i (LB THRER) -
FaBX| L X R A AE S8 B KA B AL A
& LTS Y2 CES P Y e R FS T S O EY
| 23 AR (Th2xW—AFaEh =24 .
B (4£) &% e 1100, & 1010, fF%| 1000,
e 1100, | 1010, #F% 1110,
. . e 1100, A 1010, F% 0110,
¢ s e 1100, & 1010, /3% 0100,
iéﬂ‘ﬁ%ﬁc%»ﬁﬁ—‘/rﬁé#c tés}’zﬁ‘ﬁii&wﬁ%y—‘/r&%i (e RER—AFZ M
<< AL |CLRAER) o AZEATERBTUARE . (E&: £Go 1.13 A0, & #RMFHL
WJ*/\%”%%#&&% R T AL KA — AT AR T ouint B89 X T o 7
(H7F) FHAM. )
— MR EBAR GEFEO KEEAE AR —DNAIR -
MU A
e 1100, << 3 %% 1100000, (f&4zfh%)
- o YA e 1100, >> 3 1F 5 1, (&AL 4 F)
EE, EEBERT, 2RERRGE () 23R 2 RERG RS (B
ERSAE) BA. b R AR -12800 % iuy int8 (=& #4145 & &
71 10000000,) > 10000000, >> 285 =t H| MG &R 4 11100000, (BP -
32) -

Got X #F = — A HREH

F @ X 2 #r i
+ BLE 3 +nFMTO +n.
- B 4 -nFMHTO - n.

AMFNTM AN, EFmAnRl RV FHL s k=P AL A

g (fA4zAh) (1o tadede Rneg XA A int8, MmegEA -1; wRneg XA A uints

W mé&g1{E 4 255 -

e

P

ERS
Fa— sk
FaC R C++iE
ER e
FEM

%
%

Em ‘i%—%’é“:]” ']’ )iv rk’ﬁ:f‘i}ﬂ i’ré{)
Em EET M, R EAF+LTRAREFEHEEES (LT) -

—H. BT TSR ES, T TR BAE A R ME I BT TR

BHA COTARMMBOGRELS . B@edsst (F15%) —IGEMA 4R a5

FaJavalk—H#, GoX ¥ EHF T, PIAGORFERLF T AMHSELF >>> .
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F8FE . BARMAF

o foJavalR—H . GoX HEF T, PIUAGORERLF T EHBELG>>> .
e ORI H¥FREREN, RNMLHIERmathizAEE 6L+ 69 Pow HL Rk #ITHRER .

fRete a3l N (F10%)

I gk N

HALBHIF N RCoFHAHG—NEHF . ma&r nFNTm & (An) -

— k33 F A5 048 = A

1| func main() {

2| var (

3| a, b float32 = 12.0, 3.14

4| c, d inti16 = 15, -6

5] e uint8 =7

6| )

7|

8| /7 XEATHRFIR RS

9| _ =12 + 'A' 7/ BANEBRIARHERES (BA%EZE)
10| _ =12 - a // 12¥#4MapZER (float32) F/H,
11] _=a™b /7 WA EZEE 2RI E 3R AE R

12| _=c%d

13| _, _ =cCc + int16(e), uint8(c) + e

14| Yy —y _, _=a/ b, c/d, -100 / -9, 1.23 / 1.2
15| v 4 _, _=¢Cc | d, c&d, cnrd, ceard

16| .y _, _, _=d<<e 123 > e, € > 3, OxF << 0
17| ., _, _, _ = -b, +c, Ne, A-1

18]

19| /7] XEATIRERE K Mo

20| _=a%b // error: aflbiAFEEEK

21| _=a | b // error: afbHEIREEE

22| _=c+ e // error: cHefZBIAILE

23| _=b > 5 // error: bAE—1E¥

24 | _=c¢ > -5 // error: -5AE—NTITHSEHK

25|

26| _ = e << uint(c) // YmFREM

27| _=e=<<c // MGo 1.13FF4k, MATARESMFT
28| _=e<<-c // MGo 1.13FF4a, WATARESMIFIL.
29| /7 BIEEITIZIE AR

30| _=ex<<-1 // error: HREHAGEAR (B¥H)
31| }

*TiE N

E—AXERHT

MR HFHFTENATOARZT B R CHRBOGRTERY
ARV FHEHEFHEEMATOAZTAGHRECHFARBORTELEY .
KHEFHFEBAERECORARBORTERAN, WA HBE (FHELR) -

5 — A 2 R A

K—MEFETRFEBBRALCRF IR, REFSRFATAEEHAMERGEY . A

49




WF—AEREAGSER, RN FAFEN .

=

1| // ERIEEE
2| var a, b uint8 = 255, 1
3| var c = a + b // c==0, a+bE— P EEERER,

4] // EERFIFH S PR AT S T
5| var d = a << b // d == 254, A8, ERFIFHH

6 // SRR E ST

7]

8| // BRAKBAHTEEE, AVPIRHHIOALE,
9| const X = Ox1FFFFFFFF * Ox1FFFFFFFF // &, REXHH

10| const R = 'a' + OX7FFFFFFF /7 XA, RERGES
11|

12| // ZEERJEFRERNEIHTER E

13| var e = X // error: XiggHint,

14| var h // error: RiHirune,

[ o)

128 - int8(1) // error: 128 int8,

15| const Y
Z = uint8(255) + 1 // error: 256j&#Huint8,

16| const

ATHREBHEOEXR

RT e, AT A=A HERER,

o WwRUECHANMNREEMA RV MM, NLEFOERLE AN X AN BERRA ARG RA
T AL

o WRAH—ANBERZEAAETEH, NIEFHERELZ N b XA M T RBIFZR LA ARG X
BT . H— AR A TR RB RN (RIEKXERA) R M T RIFHLO X
Al

o WRECHANBEFRIHA LR TMEA, MUBEYERLE-NEBRAEMH. AEEF, &
MNRAF RO R R WA B A IR INER T — A GBbhe%k#k4F: complex128 5T
float64m T runedm T int) - LRGKANEVFHEAIZEBERY . tde, R —DNEAFH
ERERGFINEB A int, H—ANEBFTATBEMEROK AL A rune, MArH g RBAZH
P KA rune s BEERA—AKIAEE A rune 89 XA T 18 .

M FAALEI, ERAMNA RDRE . BABIZERFGERET THRZEEL.

o WwRIBEHRZ—NEANMTHE (MECOERLT AR » NMEBELEFWERLE - L
B LA AR 69 KR A T AL -

o WwREBRERZE-NEUVTATAFLLERERE—NTE, N ARFELIE L ZHMA —NE
. WwRECOKAEBRIZ—ANELE (runehint) » MEHKAEBZEHMA int - iz
BHOEROUE—ANAEXATHCAF L CORIAEE fo £ RF RO RIAER — 3.

o WREBURRE-NEUVTATEFLALABRERT—ANETE, WABFERG KA LEBLAZE
GRGIMFXAEE . wRPAFRBERF LA T, W ARG KIAXB KA béﬁﬁfl
FRBEY . wRUPFEBEVRE-AEREREA, NEBEFERE . IRARLEHERE
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F8FE . BARMAF

— AR S I AR AR KA 8 KA A A

— LB L I RERL P T

1]
2]
3
4
5]
6
7]
8]
9]
10|
11|
12|
13]
14|
15|
16|
17|
18]
19|
20|
21|
22|

func main() {
/! ZAEBRHTEEE. ENRNZNAER
// AR int. runefllcomplex64.
const X, Y, z=2, 'A', 31i

var a, b int = X, Y // WNEEMERE

// AEdZERIEHERT A YEIERAZEEY @ rune (FRRPint32) o

d := X +Y

// EEefZETIHHNT NamIZERY | int,

e =Y - a

// ZEFHEIMaR b —# @ int,
f:=a*hb

// ZEgRFTIHHERTAZEAZEEY | complex64,
g:=zZ*Y

// 2 65 (+0.000000e+000+3.000000e+0001)
println(X, Y, Z)
// 67 63 130 (+0.000000e+000+1.950000e+0021)
println(d, e, f, g)

}

— AL RB BT

1]
2]
3
4]
5]
6]
7]
8]
9]
10|
11|
12|

const N = 2

// A == 12, ER—PMEAEE A Int (LRI BEE,
const A = 3.0 << N
// B == 12, BRI hint SRR H,

const B = int8(3.0) << N

var m uint(32)

// THER=TEMEEZFENK.

var x int64 = 1 << m // 1ZEBEHIRAEAint64, TMIEint
var y = int64(1 << m) // [t

var z = int64(1) << m // @At

// TFTHXITwEREITL,

/*

var _ = 1.23 << m // error: FEIABEWIZL
*/

LERINGHLBHERG G — RERIBHANA R RF . ZEAMNG I RAGRAT FHiE—84
1B H AL R FMIR MG E LRI Z A ERBIAL —HER Ry RARATLIAGERL.
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F8FE . BARMAH

LERINGBLEEZERG RS — A EBBEHAMNA LT . ZIEFAMNGIRZAGREAT ik —%4
uz\ﬁrﬁwﬂma‘@ﬁamﬂm#@éﬁ?bb PO BHEREAR B R~ EARANE LG FRL.
b R L@ — B ARG F H104T (RFBMT) 9189 KA BEB A COKANER int ., WAL RH M
FE, xBAAEBITERGEEB A0, MAECMMIRMOIE £, x 69 BUE £ BT 2|4 4 2% .
AmZ—ATE, ASULRMEOME L. BT BI0ITH T LA R FNZIBEE . TFFHGAEF A
FEER G HEARBGFE AT R Gbug. Hb, FFTRHLI0/TF 9169 XRBMEB A intes (&%
RBEREE) , ALRAZECIGOEKAER int .

TEOIERBERT A TEARFEAXBTIALMGHBZER, REFEERALEREHEST AT EMF R
IFNEEEE S

1] const n = uint(2)

2| var m = uint(2)

3]

4| // XBITHRIFIRE,

5| var _ float64 = 1 << n
6| var _ = float64(1 << n)
7]

8| // XBIITHRIFR Ko

9| var _ float64 =1 << m // error

10| var _ = float64(1 << m) // error
0 KB AR G RATRAF R MGE B A AR T T @ X AT
1] var _ = float64(1) << m

2] var _ = 1.0 << m // error: shift of type float64

A — T

1| package main

2|

3] const n = uint(8)
4| var m = uint(8)

5]

6| func main() {

7| println(a, b) // 2 ©
8| }

9|

1 <<n/ 128
1 <<m/ 128

10| var a byte
11| var b byte

t@x AT E2 0, RARBEARITENT .

1| var a
2| var b

byte(int(1) << n / 128)
byte(1) << m / 128

X THhREAREFER
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F8FE . BARMAF

Forfr (= x%y) HEXx == q*y + r (|r] < |y|) - #RERKr FAX, NEHFTFESE
BxHPE . M@ RAX / yaERFRRE .

W RBHKRyZ—NFE, WELAFRA0, TMHREFFAT . wREE-NDERAVEFT S, WESITH
Z1 o B — A2 (panic) - N:Lmj<1&‘3%2%§§@131aE?‘Pé@§%?? (exception) . &A1& VAG 85T
TP TAREGob e B A BIIK B ALK . e Rk y FEEZAGETE, NEELERA-DMETK
(Inf, BHMEARAHOR) HKAENaN (not a number, BHEMEA0E) .

=

1| println( 5/3, 5%3) // 1 2

2| println( 5/-3, 5%-3) // -1 2
3| println(-5/3, -5%3) // -1 -2
4| println(-5/-3, -5%-3) // 1 -2

5]

6| println(5.0 / 3.0) // 1.666667
7| println((1-1i)/(1+11)) // -1i

8]

9| var a, b =1.0, 0.0
10| println(a/b, b/b) // +Inf NaN

11|
12| _ = int(a)/int(b) // fmFREHR, BIEZEITNZRERE .
13|

14| // EWITMIFENBEIL,
15| println(1.0/0.0) // error: [&¥h0
16| println(0.0/0.0) // error: [&¥h0

HF—ANZAHFKZHFop: EIXx = x op YyTUAHBMEAX op= vy EZXANAFEGEGF, x A
SWAEE— K -

BN 1’5'1 :

1] var a, b int8 = 3, 5
2] a +=b

3| println(a) // 8
4| a *= a

5| println(a) // 64
6] a/=b

7| println(a) // 12
8] a %= b

9| println(a) // 2
10| b <<= uint(a)
11| println(b) // 20
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8% . BHBER
| &34 B BRI

Fofk % LCHATIES —H, Golb X &F AW (++) FAK (--) BUEFH. FTEIFRELCEZTL—HOZ,
A 3% (aNumber+ ) Fo B & (aNumber--) RERFEZABEE, PFIACI TR SIHEZX (F11

) kA, B—ARERERE, £GP, 83 (++) FAK (--) RUEFAREE, FRTE.
— N F

1| package main

2|

3| func main() {

4| a, b, c :=12, 1.2, 1+2i

5] at+ // ok. <=> a += 1 <=>a=a + 1
6| b-- // ok. <=>b -=1<=>Db=Db -1
7| c++ // ok.

8]

9| // THEXEATRMENRT
10| /*
11| _ = a++
12| _=b--
13| _ = C++
14| ++a
15| --b
16| ++C
17| */
18] }

| TR M B

L@ CERINT, wZEEFLTAMRFF EHEEH .

F@EH X & R o AARIER G F K
+ FHBHE (AR RLAAR KRBT EE .

y= iR LIE T A R

1| println("Go" + "lang") // Golang
2] var a = "Go"

3] a += "lang"

4| println(a) // Golang

T R—AFRHEFFREFTO—NREEAHRBALS, NERFH PR MR RBEFLLAEAF
EUATME. T, ERFHFER-ANARBEFHIME (FZRE-INFE) -

| % 7 (AREH) SR
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GoX ¥msb A R =B E A —Fp A R — L8 A
F @M X 2% t BEAE R 69 2 R
&& il (Zn) o ol e o
55 R E AN B B Y W i)
T FER (=) AR R LR AR —HRER
! HRLE (—n) g — ) — ANRAFE LR LA — AN REA

EAVTART — D FNBETFTREF 1= kMAH RF BT

MIE R .

// X y X&& Yy X ||vVy I'x ly
true true true true false false
true false false true false true
false true false true true false
false false false false true true

do RN REF PG —DMREEARBA L, MERA— Mo b RAEE LA A0 F] 09 LA T /A -
Th, BRA-ANRBRH LA RAME .

sz A

Go ¥ #6#F iz i H 4% .

FaRHA] LA M AABAEE YRR

do RAANBAFLAA XA, W Ee) KU LR —H, RF L P —MEER
= 5T [TRARKEBRAF —AMRMERGEY . AL XBLMAA T EY (A
B LEFANB) -

do RAF —PNRAFRGE XA T8, W B — AR RAF b IR 7T vATE X 5%
P XA T RAF R LA .

S| RET e Ra MR R R TR, R EA1LIR R B A AR R R A
LR R TSRS PR ES T C2 N

< 1T
<= I TAFTF|mAREme 20048 R4 R0 RE DA EHET | 5 RREE S F
> XT _ |heEA.

= |[ATEET

WERERAGEREZ N ERTAZA A . R -ADUKREELFPHRNREERAETE, NERA
RAEEA—ANFE

PAJG s do REATH A ML T A, B E S HEIRMEIT AR == A =B HFRibsx . &K
BAGH IR, KATHE T AR R KA & TR AR .

E&, FAMAGERA RS TAT ABBEAIR T, PTARKR AN R R A B 404 RFTL-RT
Fo ARAEY, BMNFFTRRANFRARZGEBLAZE T MHMEREEANFAREZEMAF

|4 4 5 32 S b
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GoP g BRMEFBHNRARALCRITETA —LEHN. TEINETAINBORMEFORLR. F
— AT P B R AR A AT o R RREATIR R

1| * /% << >> & &°
2) + - | A

3] == = < <= > >=

4| &&

51 11

— AR CRATET ARG ERN R, BlEER <<P>>ORERImBIE+F - GHRAERES .

—AREX (BEA—NTREX) TAEREF —AREXNT . BATFREAKXNGHEELEREARN 5 —
MERERG—ADRFR . ABHOERREXNT, STHRRARKLERGZE, CITERELB A& RITRE
. FAREZECEZT—H, ENETA— 15 () RBA—ANTFEAGRER -

EEESEE T L

FETREKXNGRFA TRY AR RAGBEMELER.

TaRXANAEFHGTEERBLLAY2.2, mARZ£2.7. REREZOFEREAXI/2Z—NFETREX,
FIACKE R ENBEMAEME. RIELOANBON, AZHEP, 3F2EEAA int » FTA3/2 89414
BRA1. AFEREIXNL.2 + 109EBFEP, ARARELGRAHMAA floated , PTARLGFEMALE
RA2.2

1] var x = 1.2 + 3/2

Bt TH, A—ANFEFAF, 3/2%WEE, BEREH1, FIAZLYOFMEALERN0.1. AF A
FTEFAP, 0.1*3%MMEE, LERN0.3. AIARLFEALEREH0.15 -

1| package main

2|

3] const X 3/2*0.1
4| const y = 0.1*3/2

5]

6| func main() {

7| println(x) // +1.000000e-001
8| println(y) // +1.500000e-001
9| }

EEL Y

GoP T A —2HELCHREF. CNBLAEEELCELIN LTINS .
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F8FE . BARMAR

APaEZHR I HEN=ZF5R. BAlRPHAETRK R SAFIEEPT . FREGH T LZARAPHFGo101.org W 5k BT
R A BAEHT

o\ ‘. . :;
/
» o 3 \\ "-:.'..',o"'

-
_..-- T
© ERGRNE e,
-

' O/ , ; . '

y . *
(FR R X EMAZNAXE “Go 1017 (& 1% Fgithub.com/golangl01/golangl0l § FRILA P ZHHTIR)
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F9% . R FNFREMA

5% 4% = BA Ao 1R

M7 E—BXENBOBEFRE, R ERAD - ARETFRAGEAE . REAREF AN R
WA . B LFEENBLATEGoF & AF 18R 4L -

ERGE

L EATRA —AREFE A

1| func SquaresOfSumAndDiff(a int64, b int64) (s int64, d int64) {
2] X, y:=a+b, a-»b

3] S =X *X

4| d=y *y

5] return // <=> return s, d

6| }

JNE@ e F P, EATTIARI—ANHEE AM LB A& AT 9 8%

2. BoHoRRIKELAR . BB ERLAL—MFIRA . X E6HE L2 Square0OfSumAndDiff -

3. BEANRAANFHINEK . MAKLKE AT EALAR—2 P ETERK . WALLF BH LA
AMAEER (tmEmBAN B BRA P EELR) .

4., FOFHSEMELERERINEA. £GP, —ARKTUH SABREE . tbde LEEAG FHA A
AREE . SRR ELERFNAINEAAZRAEROAE—ABLERF AN, LI ATAT

Al—st Mg Figdek (LT@GRH) ; T, IS RLFD.

5. RJG— AR HE mﬁ@%ﬁm~ﬁkﬁ%%i%.-aﬁk%%%*ﬁwﬁﬁm%&T#A
BARGHE. £—ANHEAA, return RAEF T AN K4 RS H N E ¥ QT RITRALH 4
SR BB B GELTTH P ma) .

ELr@tgpl TP, EAIBRSABPFERFP ARG AL FR—ARBAR (TELFEN, XAE
B) o BMNTAE—-ANSEZPEREFNEERL—ANE%S T var A#FORETEFA . EBOIXANHEK
HANANSZK (aFeb) AEANMELER (xFry) « CAIGRBLZ int6s .

WMBERFAINRTOMAEAFHLERLATA (MELLM) ﬂﬁﬁ%&%‘ﬂﬂ‘f%‘%o & AAR 77 X
B EEFARAFRT 2. WR-ANABEDERFAFOLERLHARA LS, NENREALERMBAAR L
BELER. EMNHEABRLAELER .

e R—ADREF AT AREERAE LG, N ARIIR AR EE S return X4 FJa LR IREE
— A7 REE, ZBLEREEFRPLGENBEERE RN ——2f . e, TERAHEE A LH P
89 R 3 E A& F N6

1| func SquaresOfSumAndDiff(a int64, b int64) (int64, int64) {
2| return (a+tb) * (at+b), (a-b) * (a-b)
3| }
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F9% . R FENFREM

FELE, R -AREKF AT MANSLA R BAR AR TR WAL AT, D AT AR R i B
8. FARFEMAEEZRREFRS L.

RE—AH 5 ﬂﬂq’éﬁﬁm)\f‘iﬁm\@ ERA LK F RARZAJEARGINI, (2R AERKLIRAR, &
WIIANS A B ERESERFLTERMEN . EMASTIMELERP LRI LT ETLEA —AR
#1869 . B A8 LRGo%kF E R mffv‘/\Zﬁ”Tﬁ _HERERTEWE AR KA AL -

GORXEFEMANAEKIE UM . ENBILEFORINA LT RBGRM . rhde, T @9 H3E %A
¥t (Ari&W) @ false .

1| func f() (x int, y bool) {

2] println(x, y) // 0 false
3] return
4| }

Fob BT EEFR—H, WRETESYMASRIABREDERGEUME, BMAECIIGERAPTAL
A—A%A. de, E@EHASquaresOfSumAndDiff &% B A TE X MZE R EF N .

1| func SquaresOfSumAndDiff(a, b int64) (s, d inté64) {

2| return (atb) * (atb), (a-b) * (a-b)

3] // EEEATENT FEXAT

4| // s = (a+tb) * (a+b); d = (a-b) * (a-b); return
5| }

A& REALOZIANHEZEAQRELZRAZAR LT, JHFARAY return XAEF G177 AT LAIRRE
1A .

R DR EFEAR LS 4R, AALLBELRERELY, N JFFAPHRELEZHRY
LR FETEARAK . R uifc;ﬂ’ HEgRE LRI RAE, BRI E A PR 4 R \'TM;L
S BB . —ADREFENGIMASEKIN LI E TSI, B b R B RGNS I RN

TaERELSHEF RGP T

1| func CompareLower4bits(m, n uint32) (r bool) {

2| // TFTHEEFITEMNT : return m&OXFF > n&OXTF
3] r = m&OXF > n&Oxf

4| return

5| }

6|

7| /7 WEREIRBEWMASEH. ENERFRAIIRABE—
8| // ERLREH, EHERHA()IEREk,

9| func VersionString() string {

10| return "gol.0"

11| }

12|

13| // WERFIRBIRELER. EREWMASBERESR K.
14| // ERERFRAIIFRAT, B HKERE,
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F9% . HEE A

15| func doNothing(string, int) {
16| }

LA @ (GotEF101) XFF, KM L LI E—MEFHmain A2 HE LA R FETIMAS LA BE
X

. AGoP. PTASBALAERS NE QRRBRE . RA W, A — BT 7
—ABEAEA . BABLRE RAETRORTTAL) TR LERIEA, 2ELHHELTE
FaHF A

Bl

—ANFRAGHETTABRLCOLAfe— AN ELRFIRRARNZL . —AELIERLARAPETHEALR. F
RPRFOEFE—NRAE LA (RARBEERET) — M4

EE: AL LETRMARNE . 2L, EAFHLBRALENTRY 5.

—NELAHER R L — R R XM O 5FRAGRY —HF . R -AFHLAHEE L L8
HAFRGEU LB MEHLMAGS R RIEHRE L ey 569 LA .

o R—ANHFFRELEE, MNEG—PMARERAA - REX . wROIFRD S AER, NEdEN
BRARAA—NSEREX. —ASEREXTAREANKMAL S MEARE (RELAER, S0
& 22 RAORAL 548 2 2 69 B ARfE)

TEEN|FRERE T T TRHAUANACEE AT G HE -

1| package main

2|

3| func SquaresOfSumAndDiff(a int64, b int64) (int64, inté64) {
4| return (atb) * (atb), (a-b) * (a-b)

5] }

6]

7| func CompareLower4bits(m, n uint32) (r bool) {

8| r = m&OXF > n&Oxf

9] return

10| }

11|

12| // ER—RFARKER LSRN — DML EE,

13| var v = VersionString()

14|

15| func main() {

16| println(v) // v1.0

17| X, Yy := SquaresOfSumAndDiff (3, 6)

18| println(x, y) // 81 9

19| b := ComparelLower4bits(uint32(x), uint32(y))
20| println(b) // false

21| // "Go"HISEIUHERT A string ; IAZRAIHERT N int 32,

60




F9% . R FNFRAM

22| doNothing("Go", 1)
23| }
24|
25| func VersionString() string {
26| return "vi.0"
27| }
28|
29| func doNothing(string, int32) {
30|
INEBITT AR &, — ARG FRATARRLAECORAAIA, LTALNECHRARNIE

*lmﬁﬁmTMﬁkiﬁﬁi%E%“4%ﬁ(@mmmw,ﬁﬁﬁé%ﬁ)?&ﬁw,é@%#i
(%13%) KX AAMFRESAITHEMR -

|%ﬁ%ﬂ%ﬁ&%&

AGod, T—AMRRFLAAREE (P ATT —MreturniZ s X E REL T RE —KIEGHITR
) . AR TERARIEERE . —ANREIOE R IR T4 Bl g 43R 69 B AR 4 s R B0 R 69 3R
Bt (exiting phase) . FFEAGR EMEGE LG A HMER K (F13F) EHEARIE % .

PR GRENBREAESE @G — B LFE ($31%) PiFmf@st.

EZE L

GoXHELHH . EX—NMEBLHEFFA—DMHIEM, ET—MBLHIOE LT T LS HEE N
Hy. EEELIBIARR-AREEN .

—NB L XA LG T VAR LB AR, e .

1| package main
2|
3| func main() {

4] /! ZNELZRBSHEMASE, EEWNRELER,

5] X, y := func() (int, int) {
6| println("This fucntion has no parameters.")
7| return 3, 4
8| YO) /7 —XPNESRRILENARERE. AHEEERS
9]
10| // THXLERRFIIFRELER,
11|
12| func(a, b int) {
13| println("a*a + b*b =", a*a + b*b) // a*a + b*b =
14| Y(x, y) // MENARHEERARS,
15|

16| func(x int) {
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F9% . HEE A

17| /7 FEEXEHETSNEFEHRNTEX.

18| println("x*x + y*y =", x*x + y*y) // x*x + y*y = 32
19| YY) 7/ BRBYEBEFEEX.

20|

21| func() {

22| println("x*x + y*y =", x*x + y*y) // x*x + y*y = 25
23| () 7/ AHEEFEXS,

24| }

E2E, BT RE—ANMBLIBATEEXxAyQERRA, ATAECH REARNTIAAEE LA
ANBF . IHGXZMAEARE (closure) - TR L, GoF oA AT LRIk (BiEFRY J{ B
2 RE) T AEAA R E . XA AMT 2Go P HZ ARk R ET PO —HLE.

EE@GLEF, EMNBETRIN—ABLRETABRMMAL XN JTERGME, KRB FTLAEL LT
WE L s L RPIRRE, T ARG EEGHERBANE .

LREEE:

GoX #H—LRNE X, beal@ehlFFeL2ME TS RGprintlnfeprint L. KATTARI A
RS (RT—RLFE) MEA—AAE K%

EMNTME R A E R real foimag R FE — AN B RO EHRPEHR YA FAKEER) . EZF, =R
EANREZGEM— ARG EALT—AFE, NAABERFNZBEE EBRDERELE—NF
7. HWEAABEAN - NFZLAEKX . HFHH, wRAELAZ— ALV TAEMA, NRELE R &L —
OESINT i

— AT

1| // cR—NEEIHEEHRFE,

2] const ¢ = complex(1.6, 3.3)

3]

4| // R¥AMreal(c)MMimag(c)LEREBZIE
5| // AHEFREE. £ NEXEAWRET, B4
6| // HHEWTATloat32ZEAIMIE,

7| var a, b float32 = real(c), imag(c)
8]

9| // AEIMARIGHRT ANE LT complex64,
10| // R¥ARreal(d)Mimag(d)HLER4ARE
11| // 2R Afloat32pERIHATEE.

12| var d = complex(a, b)

13|

14| // ZEefZAIGHMT ANE 2R complex128,
15| // eR¥fRreal(e)fMimag(e)ERARE
16| // FEATloat64RIZEAIAEES

17| var e = ¢

FHLABERUKERSGOLCLFFANS.
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F9% . HEKF AFEA

|2 % e X d

ALA—RCoRBAITHLE, RELECHREMXGBMASFRAL T BE. S5, RIT KKK
KA RBME (F20%) —LF TR Z A XGLEBRE -

AP ZE I HN=ZFFm. BATARAPDAETRH Z#FEEP . REGH T ERK$HFGol101.org M 55 I
Rt P D .

-
- ."" P T O e

T Jl'-.'ll i . -,
i Y &
TR B
/ : * s s W ‘
[ ] . ‘ L]
/ ’ LA
C B e ST “Go 1017 x,#17 Flgithub.com/golangl01/golangl0]l # K EA P ZFHHR)
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F10% . KRB A= @3N

RAG 6,740 61, 5] X
Faik 4 AARBAZ1BZ — 4, GoXAD & (package) KRALE MR . KNTLM LN N—DRAGE (5

<
builtinAz & 6,) Az A AP F RO TR (hde Rk . X8 . TERALESE) . RELZHK
W ARGoRAD 6,2 X AG 6,5] X (import) -

|esin

TEIAFENZSF (REEHE—NE A simple-import-demo.go &R IAT) JIANT —Meii &
&, .

1| package main

2|

3| import "fmt"

4]

5| func main() {

6| fmt.Println("Go has", 25, "keywords.")
7

xt PUAL B 6 — S AR A

o FH—1iT45 2 TR XM simple-import-demo.go T4 8 .4 Hmain - #2/5 A 9 main & kLM 4
T—% A main 69 KAG &, F .

o FATHAIAEL import REFIIANT fmtizEE . AR T. fmtizBE &% A fmt 4718
BRART . WBRFmt A fmt iz BE L3I AL M. (BEEFTKFLNRDEGIIANLHK) -

o fmtir/BEEEOTEFRTRSLMATH JFBELCKRLEEA . Println ZF AL F—. €7
A FRERESRNFHBEATH NGB REREF . FNFTRAMATRPrintln XK. EE
AWERF, JFLEIATEEFEATE fmt. . L F fmt £ Println JEPTR KA B85 N %
& . aImportName.AnExportedIdentifier & # % X AR A — MR EIzRF (qualified
identifier @ ) o

o fmt.Println HFAMEREER TN E S B £ 40 XU R AEATRS . FTAARF F 893k
S H R B A E A8 KRBT A M1 & BBRIAER . string - intAostring -

o s F—Afmt.Println &HZLAM ., EFT A4 A GH B AFEREA—NZRFH, FE
EREHRME—NETFHR.

T@EA LS XAMEFGETER.

$ go run simple-import-demo.go
Go has 25 keywords.

L — AR GG N —NGolR LA, RARKREEFHFE (F5%F) TR (ZHRAXREBFHEGT
TR E . R T RA RGN L F) TOAA R LA MAER . de P 8 Println KA Y
— B FR, FACTAA L @GAZF R PR .
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F10% . KRB A @3N

AMEILE LEPERGAE X print e printlnR4E T Fo fmt AR M2 E & P 69 2 &2 3 FAa 4069 2 BE

M E R ECT VAR R 5] ANAEATRAD 6, d B 348 A

EAFE: printFprintlnE AN E XRRFEFEANELEZIRE, BACIN A RIE—T LS ERAEAEY
GoRR A P .

EMTAGFIGEM 8 CEAME ) kEASMrEOHIHE, KN TAEL A AN TSRS
B (B3%) RERZLELHY.

—NEINANETHRA—ACEFRA . —ANEFARESAEEIE RGRIHRTIL .

5B Ih—= A F

1| package main

2|

3| import "fmt"

4| import "math/rand"

5]

6| func main() {

7| fmt.Printf (" F—MAMHLELEE%V. \n", rand.uint32())
8| }

BABIF %50 NT —/math/rand iz E 6L . HELmathirEEEFH—A~Fa . a7 —%
& Fk P~ A RALET P .

o LB, math/randiz/E €695l A% Zrand . rand.Uint32() HFAAF R & —
AMuint32 £ G AR -

o Printf HFE Fmt AF /B E & FREG FIF—MNFRMLRITHRK . —DPrintf HERA A LA
HEVY—ANFEH, FRLE-ANAZHGEA LM A string . bFE—ADAEL LT T AR GITHE
Ko X Foguv EITHERB UL NELEE LG FHEETH XK. ot L7 F 8%y
FATH S R P rand.uint32() R A TR W AT . ATHPAEX T \n &= —4
BT, BEAARAEX AN FTEELT (F6%F) —LPCLMEHEL.

t@RZANEFGm LT

F— MR R 2596996162,

W R BN AL LR HFRETOERE AN TR G, K015 ZART B 6 AZE A
A rand.Seed & # k1% B — MR &9 FALEAR F -

ZAE5INEGTAR =2t 5T REFm— DRI NES . e T E@EY

1| package main

2|
3| // —&BIINEMEIANTZAREE,
4| import (
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F10% . KRB A @3N

5] "fmt"

6| "math/rand"
7] "time"

8] )

9|

10| func main() {

11| rand.Seed(time.Now().UnixNano()) // &&EMEHIFT
12| fmt . Printf (" FT—MAMBHEERE%V. \n", rand.Uint32())
13| }

o LB LIIANT —AMtimetzfiE L. WHEORE T RSPt A4 X HF LA . L F time.Time
#7 time.Duration Z A AR F A G LA .

o HFAM time . Now() BB — A7 S Arbt A 69 LA time. Time 8914 -

e UnixNano & X% time.Time 89— MF ik . KA T AieH ZAEZFHRG XL . 7 EKEGoT 8
ik (%22%) —LP#k . FZHEMaTime.UnixNano () F & @ JAUTCEY 5] 851970F— A — A
BlaTime AT &~ 69T R B &g AR 4. BELZRGEA A intes - £ EFF. skyZEmMes
R REE MIEAF .

| £% X T fmt.Printf &40 M 69 i i 46 X

INE@EGHEFF, RMNTCETAE fmt. Printf RECAM G E —NELFaguv A b PR ®RA B 48
RHENFHEERATFHBX . FHL IHE>FTARGELFHAETARS . TEOLZ-LFAG &
FHES

o %v: BHBABANELELAFHEETHX .

o %T: ¥H AR EAGEAGFHEEATHX .

o %x: BHBAMEEAGTNBFEAT . FHORBTAGFHE . B 248 (array) R
ZEF B (slice) % . (HAfPE BAEABGELEFHM. )

o %s: WUAMAMNE ELNFHEEATHX . FHLNRVLAAFHEREFTIA (byte
slice) £ &,

o %% : KWBEB|A—ANELHT -

— A F
1| package main
2|
3| import "fmt"
4|
5| func main() {
6| a, b := 123, "Go"
7| fmt.Printf("a == %v == 0x%x, b == %s\n", a, a, b)
8| fmt.Printf("type of a: %T, type of b: %T\n", a, b)
9| }
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i

a == 123 == 0x7b, b == Go
type of a: int, type of b: string
1% 50% 99%

R fmt AR R 69T AE 8 AT ME S S FHEE . KINETAiEITgo doc fmt &4 K& 4%
P EA fmt iz E G694 . E4T7go doc fmt.Printf &4 TIAEE fmt.Printf £ 69 LA -

| A8 6B & . ARG 5] A8 A2 A0 KD EL AR X &

—RAD T A & TGolR LA, . —MRAD BRI AALTE -4 ABEZFT. —4ABF (RE
SF B E) TR RIAFLMAL T R — MR & F, 75 BpX IR U4 k89 package pkgname &
bR —E . FiA, —ARBEdgE—1MBX (FEETFEE) » RITA. i —MREEH
A ZARAREG B K. —MABEEXTOENT R TG Z H oh— ANk 69 K45 6,

5t FGoE A LB KRR, — A3 AHIZP G5 K internal B &2 69 KAD &4 A — M aFar o9 KAD &, .
C R internal B ZWAEX A F (LB FHTFAE) PHORBEHFI AN . e, KiG

& .../a/b/c/internal/d/e/f#= .../a/b/c/internal A fe 4 5] N&A42 4 ./a/b/c Ay & 61X AL
8,59 X s

G — ARG EFEEANTAFFINT ARG, WAL A R SR T /G4 KRG E .

GoR X FHMBIRFI A (R#) o wwR—-ARBEa®k#BTREEp, KD EDRMTREEC, MK
B cF e RIMTEIARD EatRBEp, KRB EDFHRIMELTRIARSD Ea -

LR, — ARG EGR TR E LB AR ARG .

Fo LR RN, — BB T AR T — R L vk . A3k 69 H 3R AL e v 3 SR ML B 89 BR AR
WA T go.mod LTI E . BRBIEIMRBZ AT, 2R RIEIRB LA FHILE ZE TR D

o

A)a s BAVR—ANAEF F A H main A O H 38 4 R4 main 09 RAD &4 42 5 K 6 (R4 o 4 RAD
8,) » ARELCKRADEHENRDE . RBFERDERGEERLCRADEI N . —AMF RGEH — 27 KA
b,

R 68 R LARFRRER TR LR NG Qe LARMME . {2&, ERDE B x84 HFRFR
AAe Lat g 6 RG89 L ikAa R . BA—ARE @I ABEF A TIENE XL, ERLEY
KINFIANLARE LR . WwRAXT B 2EARIRL.

BT @, RFEENMEFREEE X/ —MAELNLT, MAREHELnain -

Iinit 5% 3

f—AMRBEF, EE-PARIHF, TAEFRALET LA init [ . ZEinit HELR R FAERT
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https://golang.google.cn/pkg/fmt/

%108 . KA G fe 3] A
MANS AR ELE R
EE RN TREFALAINItWERTE. FERE LA,

BRI A
AMAT— %8 -

TEZANFEGRTFA AN InLt HE

A Amain AT R AT, A Init HEAE OB G IES K (B1T) HATHEA

1| package main

2|

3| import "fmt"

4|

5| func init() {

6| fmt.Println("hi, ", bob)

71}

8]

9| func main() {

10| fmt.Println("bye")

11| }
12|
13| func init() {
14| fmt.Println("hello,", smith)
15| }
16|
17| func titledName(who string) string {
18| return "Mr. " + who
19| }
20|
21| var bob, smith = titledName("Bob"), titledName("Smith")

hi, Mr. Bob
hello, Mr. Smith
bye

|ﬁ%%ﬁ@%mm%

— AL P BT BB 6 BT R 69 4 24T R 2] R R B 69 R 68 e BT B ATIATEY
25 XA 6, % &

QP &R CHTA ARG QAR B TR G T T A K
€. AN B 6 B m LA i — K.

B — ARG aegERy, TAGEFRALRE TG init HEIE & ETERAF LR AIRIT—K .
ANAREL 61, BB init S 36 R T e T e A 6L BT AR # 69 AR AD L B BAEY init R4L -

init S ARG A A main A O 5% EZ AT A AT .
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F10% . KRB A @3N

BR—ARIAT FA init RGN LB TRSEBANAT. T ERALR—A QP RAR
FlR P AAinit B, Got T aX hiE#H ((2REEK) J«Tc,a’E’{I‘]ﬁﬁé&%%i,}?i{%é@%fﬁté@iﬂ;{l
ol (RSB, BRFERF) KARA . ATARGREIEE AR —A6F 6 HA TR RS+ 8
AASinit HEG ERB K FE -

Fe B — RS @R, WRB AT FRGHA QRTEARE LG T OEM— A init HEIAITZ
A #1146 1L 575

ER—ANER, OB TR ESHRBEMNENRD TG RIVR G, 22N ERTFGWENE
THTECHRBGELCOBTE. b, ETEHORBRET, OAGETE WL FIRR
AY-~ Z-+ X~ Wo

1| func f() int {

2| return z + vy

3| }

4|

5] func g() int {

6| return y/2

7|}

8]

9| var (

10| w = X

11| X, vy, z="T(), 123, g()

12| )

X T & ARG BRT TG ATT, F Mk RE XEEIRFAN (F33F) —L-

| 236931 A 938 9 X

FEE —AIAFRBGHTEH XA

import importname "path/to/package"

HE P3N % importname £ T4, COKIAEABKI NG LG EL (FEAZEL) .

Fo b, AR E@RGHEFFEINANERAFT, importname S ARK A IR T . B A TV 2 5] F= 3]
NEGRAG L Ey LA R . RBIINFAFNT T oI L

import fmt "fmt" // <=> import "fmt"
import rand "math/rand" // <=> import "math/rand"
import time "time" // <=> import "time"

4o R —A 5] A% A+ 8 importname A& A%, WIREARIRAF1E R 6 AT %L % importname > @
K5I N8 6,89 % AR .

AIANFRBGHZEBXADFRREPEAGRELTRS . ERLAXLEEFELT, mkﬁ/i\')‘bﬁ)ﬁi&ﬁ
. de, mR—ABRIHFIANGANMRB LG EL -, ATHEEREFEFERL, RNED

69



H10% : R @i @51 A
ZRAXERXALT A EBEL-DFRGFIAL AR RZAAE, .

F@ &AM T REI AT RE T K F

1| package main

2|

3| import (

4| format "fmt"

5] random "math/rand"

6| "time"

71 )

8]

9| func main() {

10| random.Seed(time.Now().UnixNano())

11| format.Print ("—/\EH%:", random.Uint32(), "\n")
12|

13| // FTEXMITMERET, FArandR a2,

14| /*

15| rand.Seed(time.Now().UnixNano())

16| fmt.Print("—AMEHE:", rand.Uuint32(), "\n")
17| */

18] }

o &KA1LMAL I format 2 random . @ & fmt ##rand » KBA R TAZRFG AR -

o Print ZfmtizEEEL T HI—NREK . FPrintln HEIAMA —4, — A Print HEA A&k
ZTEERELS. CREBENMTHTEENETHSNFREERATHX . LRALGANZ LA TRLZFH
BEAA, MACHFRAITH—ANZHEFH -

—ANTHEGN N PIE G X8G5 X% importname T AR — AN B (. ). XA ARA G BN 1
Rk 6] &3l N6 6, % 69 5 8 TR, FRTARIRAF 69 A LI A 9%

Bl5 -

1| package main

2|

3| import (

4] . "fmt"

5] . "time"

6] )

7]

8| func main() {

9| Println("Current time:", Now())
10| }

AE@EAPF P, Printlnf= Now HZE A R E L HIETAI4 .

—M KRV, G RFIATHEFEA, BACNT 2T BEAAL G R TR
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F10% . KRB A @3N

—ANFHEG) N E G X8G5 A% importname T AR —ANEARRAF () . RAFEIANFRAE L I
No —NEKEBLIINGAGERRZN T wBEANE, NREFIAAET O FRSAMSLL. KESL
FIN89 6, F 69 init & B AR AT I B AR AT— 38 .

AT@EANPF+,. net/http/pproftz/EE 6L 8 FEIATA init HEIE £ main A O FEL I AT A7
ARPAT— 8 -

1| package main

2|

3| import _ "net/http/pprof"
4]

5| func main() {

6] con /) S

7

|5 M EEL S A LM E Pk A — %

RTELSIN, EEIALRAEREGPHMEA—R. Wde, TEHHRFHIFFBL

1| package main

2|

3| import (

4| "net/http" // error: S| AFX#ER
5] . "time"  // error: 3| AKMEH
6| )

7|

8| import (

9| format "fmt" // okay: FTHEMERT—IKX
10| _ "math/rand" // okay: E#&S3IA
11] )

12|

13| func main() {

14| format.Println() // {FRA"fmt"4g
15| }

|34

— M3k (module) AWETREEHES . TMTRER®MS, TBERBDELTE—ME F LRk
IRA F) To —MERTUAFRSMA RAT & IASemantic Versioningf M) . £ %X T
BB AFER, HHRES LSS -

APhAEEE HE=ZFF ). BAIABVETH XA ST o ARG T AR HFGCo101. org W 35 71 B
XA AP 93 Ty
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https://golang.google.cn/pkg/net/http/pprof/
https://semver.org/
https://golang.google.cn/ref/mod
https://gfw.tapirgames.com

F10% . KA a 5] A

. . T% ,%1)% F-J"’j' 7{'_‘:., ;;._}lll:.. };:.I} g :
[ [ . ~

G

. L] -
(iF R K IEMEZ AT “Go 1017 HK& 15 Flgithub.com/golangl01/golangl0l @ K HA 4 & # AR )
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FUE: RBX . BaRERBES

~ h ~ Fodin) ~
FIA X . 1B Fe o 218 4]
WEXLEZRMENB—TGoEE Py XAf1Ee, Aty (BFHNLT—FB) LxM—1Matk.

MERKR, —MRAXERFT—MEL, A—FBFgRT—MRE. EZAZLRT, AENMREAXTEFR
HATSAMME, AEREHTREGRS EERGBHEMRY . FIb REDEFF, FKEF LT A
HALA) R &K .

Go, FMIBHWARAFELIES . GoP XA AR BN L LR, THAEKERLAA R L EGRE
AFxX. BRLT—BXLEMNGoPEAREEHBGONBIFE.

A LA 2 kA K An g o 4F 18 R i . 1%Réﬁﬁiﬂr%§m%kzéﬁﬁ%'i’m ALARTE— %R %
KAiE b5, FEEEMAGREXIE GO R, 122 LFGOHTA LB LWEIE X -

| -2 X641

Gob X $ MM RAXMARMARK . — AN EMARKXART—AME. ERAIXTUAAT S A
TAVHRARA S AKR

g (FREFEAL) » wREAFHAEA, FREXZIADARRAGHE, CRAF—NEAREX .
MEGIRLENBHFTOE. TERALFEFHETEEARAEX . ENTHRAERKREX .
MEERRER (B8F) — L PABHERFRNSE (FEERMARY) LARETEAREX.

‘ﬁﬂ%*‘ MK ESRE—AME, MNEHRARETREX . A8, o RHEERE A AN RA ALY
B, MeEARASERERN . FREEMERGIBGARNTETREX .

NG ER L EPNB % (F22F) TUAEERFHRG RE . PTA LB RO BBERAEER T
ik

FELE UABEMNB LTI AR LRI (G5 %) AFHETRWEMGME, FTACIAZEME

B RREERE (FEERMEINY)) LBETARX. Bl (F21%) BARSHMR.

Gotb 9 — s ik X, BASRIRA ML G RIIBIRIE, TiERFTRREGE . RERFAGS
FoOREOREXTREAALMAKR, LTRIAADSHABX - KITHERGHLEP T M
LR T

EEXRESEIE

Gob 47 7 f 1 .78 &) X

1. BREMHFHE -
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FUE: RBX . BaRERBES

2. ARIEIEE, BIExX op= YyRAFBHEL X .

3. AREEZRGHFZRZTFEM, ARBEGHMEHERE. E—FCLERH T, ZEIF LTI
R &R X
1 18 69 R 1% BB BAE . L@a%kﬁﬁ R
HiEe] . BT —RLERNGA S — L 25
B3 (x++) BB (x--) %9 -

BEAGEKEALT (F21F) #F/.
&

ayeg A

E&: C/CH+R—H, £GoP ., BB RIE O TR SERIMLA .

HEE XM ALEGOP I TR, AAFERRXSHE LB LA

| -2EmEEg

T@EA— kR $E G R & .

o METEFNAIBE . T8y, BENENETHEEZS, PERAEATEEFNEGTET .

o (HAL) #EFMWIZ .

L xi)" 85 4] .

o (REE) &3l ANE4 .

o XRMBK. —NEXRLBIAELT—MEXEFT{, YET—AMEXEFT}. —AHALXARDHR
PR EEFFEG

o HFFW. —ARKFAFTAEEETFE .

o AAEIHIBIIES . ENT—%

o XFHAW (return) &4 .

o MRXFAM A2 EES . TTRAXEREANE -

| — 2k ik X415 4 0941 F

1| // —IEREEA)
2| import "time"

3| var a = 123

4| const B = "Go"
5| type Choice bool
6| func f() int {

7| for a < 10 {
8| break

9] ¥

10|

11| /7 XE—A B,
12| {

13| /7.
14] }

15| return 567
16| }

17|
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18|
19|
20|
21|
22|
23|
24|
25|
26|
27|
28|
29|
30|
31
32|
33|
34
35|
36|
37|
38|
39|
40|

F11E . REK. B0 0859

// —EEREERREIF
c := make(chan bool) // EEBELEHR
a = 789
a +=5
a = f() // XE—NAMEEHR
at++
a--
C <- true // —NBELEERAE
z 1= <-c // —MERRERWIRE
/7 RIRENTEEEIES

/1 —EFRRARIBIF

123

true

B

B + " language"

a - 789

a >0 // —ANERHEMRE

f // —/|\ BA“func ()"BIFRIER

// TFHEXERITT A B AES], Ha] DA AFRIE,
f() // @&ﬁﬁﬁ
<-c // BiEHWIRE

AP ZHE I HN=ZFFm. BAARAPDATE XA I E P . R

Bpgathip ey sh .

e T
PA-R TR J LA

/’-.": ;"‘_"'

R A KNP FGol01.org M 55 BT

(F T X EBENAT “Go 101”7 HKF 15 Flgithub.com/golangl01/golangl0] § #F BUK 3 & 3541
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https://gfw.tapirgames.com
https://github.com/golang101/golang101

Fl12% . ARG

r“

ial:r_ % Tg' /%

AR RARYE W15 kK

GoP ey Az R B AL CR S AATETREM EREATIRA . KB L F sk AT A 3Z 2o AR A
Afe R E A

|@¢%ﬁﬁﬁ%%@ﬁﬁﬁw

’La E} ‘:Pil_ %‘P%Z’&éﬁ mbﬁl’j:_% &Eﬂ‘!ik

o if-else &# o AKXk,
o for MBI .
e switch-case % &4 4 L X3k .

GoF 7 T A JUAY An 4 R AY R 89 KA AR X 69 iR AR 32 %] AKAG 3R

o BRAAM (F18%F) #a%8) for-range 15 KAG k.
KA (%23%) %8 type-switch % &9 LKAk .

BRA (H21%F) M Et)select-case £ 4 LKAk

P
Q}Q

v

°
#E
d

S
S
<

o

@

Fofk % L€ HATIE S —H, God I #Hbreak - continuefrgoto ¥ BkitiE 4] . H I, Goik L #F—A4F
A &) fallthrough $k4%43 4]

GoPft X #5# A A AR H KA T . KT if-else KA LRIk, L CEMHATHERGR . &
AT VA — AT 3k B AR AD 32 P 48 ) break 75 47 YAk B 3L AXAD 3k .

AT VAL for A= for-range A B IR KA F1& F continue B R ATZE R—MERF . HhTEA
A8 IAARAD S, 8 v AR ARG e AR A 4 ARG 3R .

wEE LAARAGEFABEHNG AP IMET 5159 . IHWBIEFLEERE T35S -

—t@ﬁﬁ_;}ﬁgxéﬁmbfij % 5 @%ﬁ&:ﬂ:ﬁ’iiléﬁmbﬁiin i‘g‘éj o —F"‘% i%c}’}l%%{l\égéﬁ‘}ﬁﬁi ~ 3@3‘5@4%’(
AR ABRBERKE (F183%F) , UAEBEAEENBOFLRAFER (F36%) BT/ L LeyRiziz4
15 4] .

AT 635 %/\fﬂ%ﬁ: Fr ARG RALE HIE ) A0 B A RD GRS . LB L AR AGE LS @
LeXLEFRIN

I if-else &1 % F = w5k

— /A~ if-else &9 X B HIRAL IR TEH X4 T

1| if InitSimpleStatement; Condition {
2| // do something
3] } else {
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Flo% . ARALEHNEE

4| // do something
5| }

iffrelse EAANXEF . FREZELCHBEBIEZT M, elsed LATHY.
HE—Nif-else &4 LR ARG T,

e InitSimpleStatement 35 ZTik6), e RERM ARG, MNELRA—FEEEe (Fl1
F) . WwREHARE, CTUAEAA 578348 (HEBGH—FF) . EEFRE
., InitSimpleStatement ¥ F A — KT 287 W& .

e Condition®MA—NERAARMEGEZX (F11F) (CHMRHEHEEXX) .
Condition®f 4T —sf g5k, ERXSBEATIE L.

A&, KRN TMA—x 354 InitSimpleStatement ## Condition A3 - 3E & —A2 .

ERAT— /N if-else KMo LK+, R InitSimpleStatement X %15 4 & A K 4%, Mt
XI1B KM ELWMAT . WwRInitSimpleStatement # 4 w647, N LG RHE ’767\%, 7 — LR
& .

HFAif-else ARREH O —NMEARER, —Mifor L ARG —DNTRE)else s L RGBR.
XA F AR RAEZINERRBLRY . ARFETF, 2R Condition M &X XFMEER
A true, Mif o XL XKD HIEHEMAT; FN, else o L ARAGBRIGEINAT -

— T

1| package main

2|

3| import (

4] "fmt"

5] "math/rand"

6| "time"

71 )

8|

9| func main() {

10| rand.Seed(time.Now().UnixNano())
11|

12| if n = rand.Int(); n%2 == 0 {
13| fmt.Println(n, "R—MB%. ")
14| } else {
15| fmt.Println(n, "R—1A. ")
16| }
17|
18| n := rand.Int() % 2 // WnAE_ LEFERAKN
19| ifn%2==0{
20| fmt.Println("—/M&%, ")
21| }
22|
23| if ; n% 2 1=0 {

7




24| fmt.Println("—/a¥L ")
25| }
26| }

42 R InitSimpleStatement & &) £ — AR B4 FAE ), MNAREG T EAG T SHE AEINENGIE
KRR F

Tiktgelse n L ARBR—MEE AT LMA LRy, (28R LA AIb—Aif-elsedk, Mkp L
AT AR X8

5B — A F

1| package main

2|

3| import (

4] "fmt"

5] "time"

6] )

7]

8| func main() {

9] if h := time.Now().Hour(); h < 12 {
10| fmt.Println("PENLEF ")
11| } else if h > 19 {
12| fmt.Println("E7EAM L, ™)
13| } else {
14| fmt.Println("HIENTF. ")
15| // EhZ— M HERARNTE, FhefELLEFRT,
16| h :=h
17| // RIFEBARKhER T _EEAEAKh.
18] _=h
19] }
20|
21| // EEFEBARBAhTEALEAS AT Wo
22| }

| For 48 3R 4% 45 3

for VX AD 3R 69 T BT R4 T .

1] for InitSimpleStatement; Condition; PostSimpleStatement {
2| // do something

3]}

¥ forz—IMx4EF.

f—"Afor EIRARAL 3+,
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Flo% . ARALEHNEE

e InitSimpleStatement (#4115 %)) f»PostSimpleStatement (FEE &) AAIH L LM
J 4 %1 4], JF HPostSimpleStatement FREH — AT 427 AiE 4 .
e Conditionsb/MA—NERA R RMAGEEX (CHWMARAFHEREX) -

TR Z=ZARIREGIRSA AT . REELCHRITIEST AR, £GP LR ZF )RR PN ETHEA
— i

HENfor ABREHOEEIRANTRE®R. AP —AMREXY, F—ARZILXN (RiEFTRERL LY
Wy, XARMBEIIR) o bR XA A AR XKD RZ P .

f—Afor BIRRAZEH T, M4iE 4 (InitSimpleStatement ) & & LI AT, B A SMMAT

— R

AHEANEIRY 874, Condition &M &A XGWMEE . o REME RN false, WNBIRLIFLE R, T
W] 48 2R (Bp 8 XA 3R) AT -

EHEMNEIRF G R, FRES (PostSimpleStatement ) H& A IMAT

T@ZE—/MER for AR AR R OB T . uA2FH BT LB o+ F .

1] for 1 := 0; i < 10; i++ {
2] fmt.Println(1i)
3| }

E—Afor fBIRARAZEH F . R InitSimpleStatement #» PostSimpleStatement A3 5 Fl B 4% 4
% (THRENMAZES) » NAEIARGANY 5T L TR A% . LIHEGHXWAARAAH FHRR
Kb forA2h . RAFMHERZ XN for AR S LEEZT T while AIR LM .

1] var 1 = 0
2| for ; i< 10; {

3| fmt.Println(1i)
4| i++

5] }

6] for i < 20 {

7| fmt.Println(1i)
8| i++

9| }

HE—ANforlEIRARER T, wREAFREXIXFOHEAS, NHBFEMLA true -

1| for i := 0; ; i++ { // &HT . for i := 0; true; i++ {

2] if i >= 10 {
3] break

4| }

5] fmt.Println(1i)
6] }

7]

8| // TEXJLNMEAZZFNH.
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9| for ; true; {
10| }
11| for true {
12| }
13| for ; ; {
14| }
15| for {
16| }

f—Afor fEIRRAREH T, R AE S InitSimpleStatement £ —ANE &4 75 &6, WAL
Be) P EFA T EWRE AAENRGRARBRTY . KA TAEARGBEIIE (EXNKBR) FEAR
% T #F KRB A InitSimpleStatement F A AT & . e TEORBITH L 012, MR -

1] for 1 := 0; 1 < 3; i++ {

2| fmt.Print(1i)

3] i:= 1 // XEFRRTEIEET _ EEERKI,
4] // FIAKIA EEFERREAEEL

5] i =10 // HFEHARIKERT .

6| _ =1

71}

— % break & T AR kR ATHE 604t break B 6169 % M 2 for JE3R . T @ X BLAXAD B £ & 4747 EP
FoFlo+MF-

1] 1 := 0

2| for {

3] if i >= 10 {
4| break

5] }

6| fmt.Println(1i)
7| i++

8| }

— % continueiE 4 T A A R AT L £ &4 continue B 4] 89 & A E for IR S aT48 38 F (F BB
GAKEAFEIIMAT) o Pade T ERBEARAIGATE 13579 -

1] for 1 := 0; i < 10; i++ {
2] if i %2 ==0 {

3] continue

4| }

5] fmt.Print(1i)

6| }

I switch-case A2z H] 1K A5G 32

switch-case A2 HRAL R Z B9 —FF % o T ARAL L .
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Flo%k . ARKAREHER

—/~switch-case RAZIE X AD 36 7, 8T X 4 .

1| switch InitSimpleStatement; CompareOperando {
2| case CompareOperandListl:
3] // do something

4| case CompareOperandList2:
5| // do something

6] ...

7| case CompareOperandListN:
8] // do something

9| default:

10| // do something

11| }

E ¥ switch - casefrdefault £ =/A~%4E5F .
72— A switch-case A2 F| KA+,

e InitSimpleStatement &4 bMA—FF£1E4, CATHY
e CompareOperand®@ & 49bM A — AN AKX (WWREAEE%E, LT) . sbRKRKXGHEME
SEREAA—ANEBRZA . wREZ—ADAXB AT, WEEAA LA CHRINER G
ATl . HAZRMNRE, kAKX KX FRA LB LM T il . CompareOperand0 # A&
Hswitch& ik X, .

o f/~CompareOperandListXZk% (X&AT1EIN) LMA—MR (EL) ﬁ%’\ﬁ%%%éﬁiﬁi‘i
P& . HPEA KX KXARLAEA CompareOperando & ik X # AT 4x . HFAXHG KK X F K
frAcasekE X . WwREPcaseRHR X2 MR, NELAAERS A FHEXIELA T2
@switchR XA X6 EA, TN HEFH XK.

#/~case CompareOperandListX: ¥t 4= default: L EMH MR T — /N X ARAD 3k
KA 3 Fe g 2t B2 69 case CompareOperandListX: 4 default: B AR T —4a % -
Y .

FEAZHGE X
FA9

ZAR AT

A~

HA-switch-case AAER | Rk P & % R4EH — A default % (BRiho ) -

T RIES 8 X ARk, &/ switch-case REHEHE VOB LCANRER ., EP—-1P2BX
&, F—ARILIXE. LI XGKRAARAHAERIGRGRIF . RGO, iﬁﬂﬁikﬁlﬂ"\]ﬁmiﬁbﬂufx
RAG k2 (H A8 3 A 8 2 R AR R 6918 X ARG R P )

switch-case A3k & T T ok B A A2 4] - break T YAME Al £ — A switch-case ARz A 69 4EAT 5~ %
ARAG B 2 VAR AT Bk b switch-case AR = 4] .

4 — A switch-case AAR # A MATE 690 4&, H P69 #1424 InitSimpleStatement 4§ & LIt
7. MJGswitch& ik X CompareOperand M EME (fx—XK) - L@ EAZRE, SFEMEAER—TH—
ANEA AT . KB4 RAAIEIN LB T I AL Bl & F2 &/~ CompareOperandListX & & X 7| & + 6 & A
case &R X XNZEMRR LI (ERA==2KKF) - "E’%‘Lf)”u%/l\faiifﬁﬂCompareOperandO#B%?: i
WAk Bk & 3k X af 2 69 o 3RS 3645 5] 3 4o R B A AEAT — A~ & & X A= CompareOperand®
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$12% . ARAAEHES
A8%¥, Mdefault HKiko LKEAFEHAT (R L AEEGE)

—/~switch-case R A2z % 69 4] F .

1| package main

2|

3| import (

4] "fmt"

5] "math/rand"

6 | "time"

71 )

8|

9| func main() {

10| rand.Seed(time.Now().UnixNano())

11| switch n := rand.Intn(100); n%9 {

12| case 0:

13| fmt.Println(n, "is a multiple of 9.")
14|

15| // MBZEHEESA—H, BFEALEIN—A
16| /7 S ARRGRBRE T — 9 SKARRER E ]I To
17] /7 B, XEBEAFE—breakifFal,

18| case 1, 2, 3:

19| fmt.Println(n, "mod 9 is 1, 2 or 3.")
20| break // XEbreakiBAAJEATH, HR
21| /! B—H. PUITASHKE T —1 93
22| case 4, 5, 6:

23| fmt.Println(n, "mod 9 is 4, 5 or 6.")
24| // case 6, 7, 8:

25| // =17 REmEART, AK6F_E—Acased ]
26| // 6EET . BEREMFETEURT BIAYRIFHS KM,
27 | default:

28| fmt.Println(n, "mod 9 is 7 or 8.")
29| }

30| }

ZEH T, rand.Intn HEWGFBRE — MR B FTEE AR XA A int 9 LI -

EE, RIFEBETHRARAF— A switch-case RAZEE & P A 11T A Acase & ik X 7T VAL %% 0t 2] 5 T A48
F. e, BAOTIRARIEFS (1.1608K) kA LBl Fcase 6, 7, 8 —ITEFTE%EE (X
AT R EHER) EREACREFEEALE2RY . FEE, BAOETRERFEATERGA R
case & ik X £ Fl — A~ switch-case 244 FHIA 8 . fgcego (v8.2) AFERNA R F i & R
A 8case Rk X & Fl— /> switch-case AL H ¥ HI .

E@egHFFEA A Ncase » AT HERCEMET, PREELCIEZT T M, 40 ARERGE
BAEE—%break &8st T A A# B E B AT89 switch-case AARZH] . AP 4 LT IE AT I —
Scase - LA R L BB T — A0 AR k2 God4E T —A fallthrough X425 k TR X AME
%o Mde, ATEGE T, BTA QS LRERAKATB AT OALE]TF)
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Flo% . ARALEHNEE

1| rand.Seed(time.Now().UnixNano())

2| switch n := rand.Intn(100) % 5; n {

3| case 0, 1, 2, 3, 4:

4| fmt.Println("n =", n)

5| fallthrough // BEITF/MREDHR

6| case 5, 6, 7, 8:

7| // —AFERRIN, ©RESFNSARRERAAT W,

8] n := 99
9] fmt.Println("n =", n) // 99
10| fallthrough
11| default:
12| /! FTATHRRINHE— AP RN — MR,
13| // EfAswitchFix®"n",
14| fmt.Println("n =", n)
15] }
HIEZ

o —%fallthroughtZ M A — Ao ARk P8y RE— K154 o
o —% fallthrough® ¢ FRE B IA — 4 switch-case RAEEH P RE — Mo L RAERT .

Fode, T @R 6 JUA fallthrough 1% Al & R &% 69 .

1] switch n := rand.Intn(100) % 5; n {
2| case 0, 1, 2, 3, 4:

3] fmt.Println("n =", n)

4l 7/ HEAIFREBHCN Y I PR — RE)

5] if true {

6| fallthrough // error: AERYHIHIXFHRZmE—FKIEH
7] }

8| case 5, 6, 7, 8:

9| n := 99

10| fallthrough // error: ANEYFIHXFHEE—FKIER
11| = n

12| default:

13| fmt.Println(n)

14| fallthrough // error: AgERIMERFE—INXF
15| }

—/~switch-case A2 4] ¥4 InitSimpleStatement & ¢J 4= CompareOperand® & ik X 4F & 7T it
8 . 4=k CompareOperand0® & ik XK 4%, M EHIAA LA 4 bool XA truefd . 4=k
InitSimpleStatement & &) A%, KG9 54T —H W E% .

L@ QRET — A switch-case WAL BT 6 PTA 5 IAT AMA % POAT @8 FTA AL B RA
Sl Rkt BT T ABALA B ARAE -

1| switch n :=5; n {
2| }
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Flok . AKAREHE

3]

4| switch 5 {

5| }

6]

7| switch _ =5; {
8| }

9]

10| switch {

11| }

LBl 4 855 A A switch-case R A2z %] F 69 CompareOperand0 & ik X AR A bool £# & truefd . Fl
®, TH P e R AT R 3 hello -

1| switch { // <=> switch true {
2| case true: fmt.Println("hello")
3| default: fmt.Println("bye")

4] }

GoP BIr—AN AL CiET )L H T F & ﬂ:default’\ifwb—“/]ﬁ'i}‘ — Ao E . Hde, TEE=
A switch-case A2 #3248 B 6

1| switch n := rand.Intn(3); n {
2| case 0: fmt.Println("n == 0")
3| case 1: fmt.Println("n == 1")
4| default: fmt.Println("n == 2")
5] }

6]

7] switch n := rand.Intn(3); n {
8| default: fmt.Println("n == 2")
9| case 0: fmt.Println("n == Q")
10| case 1: fmt.Println("n == 1")
11| }

12|

13| switch n := rand.Intn(3); n {
14| case 0: fmt.Println("n == 0")
15| default: fmt.Println("n == 2")
16| case 1: fmt.Println("n == 1")
171 }

>

Igoto&JL%mﬁﬁﬁﬂﬁJL%# % 7 A

Fofk % LGB F —4, Gotu Xt gotoBkitiEa) . A —gotoBkiEiE 4 F . goto X4EFE LMK —
ANER A BLEE BT R G BhEEAR & . &K ATME A LabelName: XAF 697 X k& & Bl —/~% % LabelName &) k4%
7%, L P LabelName LA A —MFRA . —ATAZARRGOREREF RS LAKERNE ) —

R o
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Fl12% . ARRREMEE

— WAL P NG LML PPIRE—FKE . wRLFAGBREAF LR A —FgotoEa P, MY
W& gotoiB I MATEIBTAR . FATIESLEE B Bkt An & 7 G IR 695 4) .

— A BRI S LA E AL — AN RERA, kAR L 0E AT A SkE R L FIAZ B R A A, 12
R kAL AR L 048 ) AL AL Lk sE AR A B A BT AL 69 A B RAD 3R Z b .

T @ XA F4E R Bedt AR & B Ao goto BkEEIE ) R KA T — MBI

1| package main

2|

3| import "fmt"

4]

5| func main() {

6| i:=0

7]

8| Next: // BkEEhr%r=EA
9] fmt.Println(i)
10| i++

11| if i <5 {

12| goto Next // Pkit
13] ¥

14]

F@RIRE T —ABkEEARZGE RN TR AR EF AT TR ERARZ IS, FTAT @agX
RG R B B At A 248 R AR & R AR

1| package main

2|

3| func main() {

4| goto Labell // error

5] {

6| Labell:

7| goto Label2 // error
8| }

9| {

10| Label2:

11| }

12| }

ANBEZRG— B, WR-AREREEFNELEINTEOEARA, Ntz 200 A R LA
T EFQERAIA . AXTETEOERAR, HHEE B0 LRGP ERB (F32%)

T @3 AN i R

1| package main
2|
3| import "fmt"
4|
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3

3
&

12% . ARARARE B X

5| func main() {

6| i:=0
7| Next:
8| if i >=5 {
9] // error: goto Exit jumps over declaration of k
10| goto Exit
11| }
12|
13| k =i+ i
14| fmt.Println(k)
15] i++
16| goto Next
17| Exit: // WARKFERTEKRERISA, B
18| // ERERTEKNTERIRZ Sbo
19| 3

AR X FAMNTRAASBHATE - BA. A APEET A Ld AR5 %l ZOAME X 4R
1.

Fr— AP AR AL T E kA R

1| func main() {

2| i:=0

3| Next:

4] if i >=5 {

5] goto Exit

6] }

7] /7 BIE— B AEERALE/ N1 RSk
8] {

9] k (= 1+ 1

10| fmt.Println(k)
11| }

12| i++

13| goto Next

14| Exit:

15] }

B AP A RAKREE KR B

1] func main() {
2| var k int // ¥AEEKRIFERBEL .

3] i:=0

4| Next:

5] if i >=5 {
6| goto Exit
7] }

8]

9] k =1i+ 1
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https://github.com/golang/go/issues/26058

Flo% . ARALEHNEE

10| fmt.Println(k)
11| i++

12| goto Next

13| Exit:

14| }

I 6,4 B3t A 2 8 break # continue i& 4)

— /A gotoiEa) b 5 —AMBkEEIRE L . —break A continueiE 4] T VA 6,4 — A BhEE AR &
%, BB R AL T . BAEAREL G break® g — AR T BN B G BT E AR
HARAG R . 45 3kEERZE L continuei® 4] — R A TRATLE RIDE 8 £ BINAARE B KA R S AT
PEIY -

ok —%break B P &5 —ABEARE L, NHBEARZ LM RLFEAE—A 64 break & ¢ 89
P ARARR B ARAD R Z AT . BAVT A desbpbib iz 5 4 AE R LG BRI 69 7T 3 b R AT 32 4 R 3k 69 4
. Stbreakd®E 47394 S Bp 4 ok 7T b AR 3 ) AX RS 3R 04 S AT

4o f —% continue B 4] b L4 — A BRIEARZ L, M HBkEE AR & 0L RI4F B Bl A — AN 6,4 b continue
EEIRAARR S ARADEZ A . BTl deshskit iz 5 4 B VE L 25 W IR 69 48 IR A A2 4% 4] X AD 3k
4 #R . dhcontinuedE 43432 AT 4 R L AE IR AR I B AX RS R 8 B AT F 69 AT -

TEZE—MERT 4315 L 6 break #2 continue & 4] #9149 F

1| package main
2|
3| import "fmt"
4|
5| func FindSmallestPrimeLargerThan(n int) int {
6| Outer:
7| for n++; ; n++{
8| for 1 := 2; ; i++ {
9| switch {
10| case i * i > n:
11| break Outer
12| case n % i == 0:
13| continue Outer
14| }
15| }
16| }
17| return n
18| }
19|
20| func main() {
21| for 1 := 90; i < 100; i++ {
22| n := FindSmallestPrimelLargerThan(1i)
23] fmt.Print ("R/NRILL", 1, "KMEFCA", n)
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24| fmt.Println()
25|}
26| }

APHEE I M =ZF5m. BAIABAERB R EFZET . REOE T ZARPFGCo101.org M 35 BT
¥R BP0 .

\1..55/
s O \ \\ll-:_':;‘o'_

%ﬁ%%ﬁ@.

y '.“l .
’ :
/AR ERA
I.“
"' - .-
(iE4E & RIEMIZAXT “Go 1017 & &5 Flgithub.com/golangl01/golangl01 § FRILA H R M)
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F13% . AR . R HFOAR . AR BRAFKRE

N >, Sk N N X =
A2 . R RJFEAF - AR L E AR E
WE L EZRANBIHAEFERRJICAT . AEFERKIRH ZTGoP rbigikaFeg m ANt . AEfkE

BB AELE L EFPABRENE . ALHFHFEL DT IEFERAITANR, EOUECLETLHEILA
L ARNBH AL .

Iﬁ#ﬁi (goroutine)

IARCPU—H& A % Mg, FR—ABTRELIF S AA2 . #a1EHL, IARCPUT AR B IAT $ &35 4R K
%o ATIHCPUBIREH RIEDIME, KNFFHERBEEMNGESF LHHF KX (concurrent) THH .

HATFABE T A TRAXENA R ZARNEFOEY . TOXRKBEHKET AR FRITEY

PHR . EAT, MeBEATRAMNTE . AZ—MEHY, ASTHERAEREN AR KR HET. F=
AR ARA AT (parallel) T . EHFATIHET . S AT HAEATH A AR EF B EAT . FATHER
T ARG I AT

HE

AT :

FEATETRAAELER—AMF T . -G8 LE. REFR—ARLEF . £ (GoidF101) ¥, KA
KERAEEF =AM POFRITHR . AGhRET, WizReR T E—&E.

WA LERAGEER . GOEAELHRFEGZTH (runtime) HIPFHEL. — MG EERLGR
B4y Z 4 (context switching) WEWL—NMAAALETFTIHS. REAAEALE, — I MEF
TUABRIHF LT AF L B2

GoR X IF QI ARLAL, FTAMARZ —ANGofe/F N3FE—8) R T X -

FANGCoA )7 B IR R A — AR P T LegihAs, KNG EZHE. —AMpRTAFBES L
WAL . £GoF . AR —DHOMARZEFTH LY . KNAFTE-DRLOAR AL A — 4 go X442
Fo PR R BRA R EATA NGB EIYT . BIFOAMBREE, INHFOHR LML

T o RATT AR EAAR A — AW AZAR (KA ARG B FHER) - — MR ARQGPTARE
B (e RBAEGIE) LRAKEHREF -

AT@OEFR25F, THBRETAANHGHAZ . AF P, time.Duration & — A& timetz i &
BT LgEA ., WRAAYREEBAARNELA inted . RERXRAZINMAKAT—EXLE (F14
F) A

1| package main

2|
3| import (
4| lllogll
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F13%F . AR ERHFOAM . ARBRAKE

5] "math/rand"
6| "time"
71 )
8]
9| func SayGreetings(greeting string, times int) {
10| for i := 0; i < times; i++ {
11| log.Println(greeting)
12| d := time.Second * time.Duration(rand.Intn(5)) / 2
13| time.Sleep(d) // EEARFAZI (FEXL0ZI2.5%))
14| }
15] }
16|
17| func main() {
18| rand.Seed(time.Now().UnixNano())
19| log.SetFlags(0)
20| go SayGreetings("hi!", 10)
21| go SayGreetings('"hello!", 10)
22| time.Sleep(2 * time.Second)
23| }
FFERE! KNBRET —ANHAERF! M rzé TR AE X —H 2B RTEREA =AM E -
BATZ, THRAFHLTHER (BTaRIEEER) .
hi!
hello!
hello!
hello!
hello!
hi!
e VAN ER Y R FashB BT, pidah —wEehigs s,

Forai @ oG LR LERF, E@egHl FR54E AT logherEER T Lt Az EE T Println &%k . &
HZ loghr i P 9T KA LRI TR F R (T—FVHEEF2ZFLRY) . mfmtizfEd
QAT R RA KR F -t R EATE LB PR A fmt 422 & F 89 Println Rk, MR E HAR 647 Fp
THRARRA—&. (RAMKHI XL, KIROBMERIL. )

Iﬂ'—ﬁi]ﬂ*ﬁ‘ (concurrency synchronization)

TRGHARTHTRAFT TR, AFPAFTHNETREAFTL. A—DNHFARFFT. FELRET
& 8 157

o AAHEO—BAKSRENRIE, F—AHEMLAGRIEHRE, BRIHEBOREYT
P AF TR B RAE -

o AAHEO—BAKSRENIIE F—ATHAORENESHE, SR FHLT AN RE
8 52 2P AT TR B ARIE
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F13%F . AR ERHFOAM . ARBRAKE

X LF AR A #%IE £ % (data race) . FRABBG—KEFHRERZ AL RRTHE, 28 E013 TR
RN AR FOHLT AL RS RHEA LAY (RAREFY) . Go LB LI
FAERAFHAR, REFRATHRRBEL OO ET T E—A4 .

FRBARTOLCHES .

o REFRTR L VITE,
o REAMHARZ . BE. MrhEEERAETH
o RE AT R 8T P 5o TAE R A .

L~w¢ INHEARTF ARG . BRI 2 ENFHOZGHARITH BI10F5FEE, 22 22 (o
A2)F) ARX20K FMEEL RARAT R RO BZRL R B T o Lo TH R E WAL A X 20 & PR B AR AT 5P 7 3
2 A BER? KRNLAEREHFFLRAFEARKEEXREX—H 4

Goi%mﬁ&'ﬂiﬂiﬁﬁi (%36%) . AP, Bl (F21F) ZEBBHEFREAG. 122, ATH
Fhe . XERNIEEA synctzfiE G F d9waitGroup kBl F L@ X AMEF & 89 T2 Fe i AN 3741 2
&AL .

WaitGroup £H H =A% ik (B &%k, KAEAGYLEFHM) : Add . Donefrwait . SLEH
¥asaeg R LE P FmiE, B &AIT AR EBIAA .

koﬁ%m%&%%%%%%ﬁ%&kﬁ
e Done T ER BB ENMELZCEZART -
o*meiﬁ&ﬂm%mﬁ(%%)ﬁﬁﬁﬁ“ﬁaﬁ MG RERATEIENIES .

A -
1| package main
2|
3| import (
4] "log"
5] "math/rand"
6| "time"
7| "sync"
8] )
9]
10| var wg sync.WaitGroup
11|
12| func SayGreetings(greeting string, times int) {
13| for 1 := 0; 1 < times; i++ {
14| log.Println(greeting)
15| d := time.Second * time.Duration(rand.Intn(5)) / 2
16| time.Sleep(d)
17| }
18| wg.Done() // BHRIHEFEFDLTH.
19| }
20|
21| func main() {
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$13% . AR . LR IEAA . AERBEFKE

22| rand.Seed(time.Now().UnixNano())

23| log.SetFlags(0)

24| wg.Add(2) // EMEAFES

25| go SayGreetings("hi!", 10)

26| go SayGreetings("hello!", 10)

27| wg.Wait() // PREAEXE, HEIFAESEHETH.
28] }

BITREIAMERBE AR, BAVE SRR 9205 FIE B ARG AR5 R B AT4T R B k& -

| A28k A

INE@ZAGE] T, RAVTAF B —ANEHFOBRTAL TAMRE : SBARIFEERS . —Mp
AT AL RXANREZ [ k. e LA P& T HAZAR A wg.Wait R &, FNETRE#R
BMERS,; IANMNHHERIREBGESE, THERZNEAEREWHRFTETRE .

TEROEA 7T —AhAze L e AN,

‘1%%%’ BT -———AH‘IHEI’
l“

FHZE

A&, —ARTEERTY (GBLREM time.Sleep) RAEFHAALAM AL @ HAMINA ZL T ELT
RE, MRREERS .

% ARSI IR, T A DB AEITRA . — AR AIGETRA @ R A R A R
b, WREAALRRARSHREADE—ARTHERA, NAPEEKLERAER. BTHRAHY
BERSE, ABENANE TR TE L BRI GHY .

— AL TEEREGWETSALE RAERS, CELAEANS—AMRBIL LM FLEF T % REHD
b RARRE . WR-ABIHPORF SANAGHARLRE TRERS, NZEpRERZERET
*, BEBBAARMKT . —AIBFRUE, BEIRERFSOLEZIEINEST AT -

tote T @ XA G 2 ST RAS G AT -

1| package main

2|

3| import (

4| "sync"

5] "time"

6] )

7]

8| var wg sync.WaitGroup
9]
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$13% . A2 . LR IEKAA . ARLEFKE

10| func main() {

11| wg.Add(1)

12| go func() {

13| time.Sleep(time.Second * 2)
14| wg.Wait() // [RZELEL,

15| 10

16| wg.Wait() // FRZEFEM,

17| }

geymd

fatal error: all goroutines are asleep - deadlock!

G B KEF DB E 5 Tt — AN AR 3 AP FLE R A 09 84F .

|z eyl g

FAEMARTEHRIGHARARLENAT . 2E—Nz, AERSAFZHCPURE —# % 89424 B At
AT - EATTAEA runtime.NumCPU 8 H# k&9 Z ar42 /)5 T A Al 6938 #CPU% A . A A EFHCPUA
Bl — it 2] RAE & % PAT— M A2 - Goiz4TH (runtime) w01k HCPUM B A K 694 T 24T R E 9
MR, ANmEMNE T ETREGHWERBAISFIIIT. IFAREAAPITAREAZGRE
Z—HE

TEHRXFEAERT —MRGEFmgEa Bl . AEAF, sTREIB@IRT EANATFRE. —4
L THRNFREGHEFHFEZAIATTRE . — MR TIATTFREGHARERIAT—2IL (FFFEY
A R) ZBH#ANHRNTRE -

BT
BEER / R 4RiAA / ...
I 3
L 4
b3 SEMT [ miT
k J
FRE

HEE, ATHBBEGRHEN, ERBEEEH (GoiEF101) XFF, LATARGTFREEFLAR
Bo EF—TF, BRAFHARAABALE FREWBAAZETRE, ILAZRERS -

RERIEERAT —HEAAMDP-GER 8 R kEAWRRBAEL. X, MEFRAALLRE, PATEH
WNHEE GFELERWFEHCPU) » GRTWAE. KEZLOARLIAFTAIZTHLERE (P) RTRH -
FHARRZG-ABEI-—HAIFELRAGLTETREWE (O RETRGALEE M) RIAT-
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https://golang.google.cn/pkg/runtime/#NumCPU
https://docs.google.com/document/d/1TTj4T2JO42uD5ID9e89oa0sLKhJYD0Y_kqxDv3I3XMw

F13%F . A2 ERHFOAM . ARBRAKE

—AMARER —H A RREE - DNRAERREFTIAT . —APATFORARETH 2 S A LB FE L —A
Aot NmfLel THFATREGWARZFB TS .

FEATE ], AT AR A runtime . GOMAXPROCS f Xk R A R EZHBAEEGEKZT . N TES
WREREFR, £Go 1.5 0, KIAMBEHLERSGREANL; BMGo 1.5 5, RANWBETHELER
I EF B HCPUN I E — B . WHOKAREAEARSHFNT A RMERFE . 22T LEUHRES
FREGAEF . EE—AKT runtime.NumCPU() & GOMAXPROCS 12 =T ft & # 45 4L 69 -

F AV T L8 L% E GOMAXPROCS IR T &k % B —NGofe F e i B H A E LK F .

I}\ 2% %% F] (deferred function call)

BEGo¥, —ANHFCAR T ARAE —/~defer X42F 5@, Hr—NMERIJFCAR . FHA2EA LM
RIER G JFOR T G PT A B E AL A 23K EF .

G —ANHPOARMBIERG, EXRLBHEIAT . CHMEA G AL - PERBARAR. F
—AREER (TRELTRAZ-NERRAM) L@%Lk’ééﬁiﬁﬁl‘"ﬁi (%9%) /&, PTAALS
FOR R P ORI HE R A R E NIRRT 5 AT o AT A 3L S E R R AT
TG, R LRAERET .

T @XM F R R T defTiE F2E R A R .

1| package main
2|
3| import "fmt"
4|
5] func main() {
6| defer fmt.Println("The third line.")
7| defer fmt.Println("The second line.")
8| fmt.Println("The first line.")
9| }
WmbaR.

The first line.
The second line.
The third line.

FE L, HEAMARER ERANSRRER .

o —MRIEFHFMARAR . ARERT, MAGANMANSGEEZ AR XA . Bt ERG AR
TR ARG ERPTEA . R T R RR AR B AR -
o F—AERZL@RIGEREMMEA . &L TERBRAERTGEZAMNARNIE L E AR X

T@&S AR F— ROER T ERIARGE FA27F . A2 B3R 8 RERF AT B029+ 4
T
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F13% . AR . R HFOAR . AR BRAFKRE

1| package main

2|

3| import "fmt"

4]

5| func main() {

6| defer fmt.Println("9")

7] fmt.Println("0")

8| defer fmt.Println("8")

9] fmt.Println("1")

10| if false {

11| defer fmt.Println("not reachable")
12| ¥

13| defer func() {

14| defer fmt.Println("7")
15| fmt.Println("3")

16 | defer func() {

17| fmt.Println("5")
18| fmt.Println("6")
19] 10

20| fmt.Println("4")

21| 10

22| fmt.Println("2")

23| return

24| defer fmt.Println("not reachable")
25| }

—ANE R T AE 2 68t E SRR 6 sk R
(i

E%

"‘/I\{ﬂ% :

1| package main

2|

3| import "fmt"

4|

5| func Triple(n int) (r int) {

6| defer func() {

7] r +=n // B3REE

8] 10)

9]

10| return n + n // <=>r = n + n; return
11| }

12|

13| func main() {

14| fmt.Println(Triple(5)) // 15
15| }
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F13%F . AR ERHFOAM . ARBRAKE

|28 & R A 0 b B A b 2

FEE, E@GIUMMEATERZEEA O TP ORERJFCRAMFFL LR . EZEERBMT
T ENBOBG/ IR AR LR

APERILARATUARGENE R ELEZT T EHRORD .. ENTALEBYGE L2 X THRER (F
20%) — ik B AL G5 T

| A2 Ao 3 3R 4 R 89 5 A 6 A 4L B 2

— AR R AR 6 F AR AR R AR EEY . £ AR,

o T —AMNERJHFZRAM, €69 55T A LI A A A GE R AR IR BAEEEY -
o MT—AWMARREM, €8 ELTAE ML R AR FH A

—ANE L R BN A 6 Rk XA R FEIAT O AR F 2R AEEE, R s R PG E 8RR T 2
R/ AR

— AN F

1| package main

2|
3| import "fmt"
4|
5] func main() {
6| func() {
7| for 1 :=0; 1< 3; i++ {
8| defer fmt.Println("a:", 1)
9| }
10| 10)
11| fmt.Println()
12| func() {
13| for 1 (= 0; 1< 3; i++ {
14| defer func() {
15| fmt.Println("b:", 1i)
16| 10)
17| }
18] 10)
19| }

BT, WAH AT AR
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F13% . AR . R HFOAR . AR BRFKRE

b: 3
b: 3

H—ANBLRBFOEITRITHE2 . 1FR0RAANFT], EREAB LI B FTHBEIFITHE=A3 .
A% —AEIRP 1A fmt.Println & 308 A & N GE R AR RO IR FGME, mH = ATEIRF
iRAFANABLRFCOARGBBENEMFGE (WHBEATEiGACETA3) .

EAVT AN B ZAMEITE sk (ARG E) » RSECRE-MEIFITI B4R 69X .

1] for 1 (= 0; 1< 3; i++ {
2| defer func(i int) {
3 /7 Win®Eil, ERSEAEEL
4| fmt.Println("b:", 1)
5] (1)
6] }
BA
1] for 1 (= 0; 1< 3; i++ {
2| i=1 /7 FTVEMFERF, ZiEHTHL
3] // <=>var i =1
4| defer func() {
5] // iR FEMEL, HERTEIL
6| fmt.Println("b:", 1i)
7] 10)
8] }

FlAf 69 et 20 W b 3E A T A28 - T @& AN 7427 K 4760k 123 789 -

1| package main
2|

3| import "fmt"
4| import "time"

5]

6| func main() {

7| var a = 123

8| go func(x int) {

9] time.Sleep(time.Second)
10| fmt.Println(x, a) // 123 789
11| 1(a)
12|
13| a = 789
14|
15| time.Sleep(2 * time.Second)
16| }

NRfE 3 —4), A2 time.Sleep A RMHA LR F R 2 —AMF8F ik . R E@IAMEF ETE -
RATEATE AR £, SbBFTRAN B SHGHRTRERFNITNSGHERTLZBET . AEX
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F13%F . AR ERHFOAM . ARBRAKE

B Y, RN ZAERALFFHAR (F36%F) —X P A BT ERFAFREY -

IM % (panic) #%& & (recover)

GoRZHFFHEAMHKE, MAEFFEABRDEIXBEEE. T, GoiHF—2FFFhE/HER
FLEGALH] o LB AR A B/ B (panic/recover) L% -

EATT AR A A E X f panic k= £ —NAF AL G AT A2 s AN BRI -

L e L L S IR
P 22 B0 N TR s BN A b O R o A AR 60 SE SRR B TR N 6 A 3 A
.

FAE—NERZFOAAZIPEANE H & recover s ZA[HAE P —ADETAEE R, MmiEF s
Mfﬂﬁaiﬁﬁd\)\ﬁ.%ﬂkﬁto

B—AMRETARRAGHAEREIN, AFGLRTLELANLCHE. R -IPHREADRRILT
B, AR BT R

N & K& panicF* recover &9 F R A4 T .

1| func panic(v interface{})
2| func recover() interface{}

i%jﬁmMﬁw)*&%%Dﬁ%ﬁﬂ X FHE O (F23F) FEM. AR, KINTAFHE =4
v kXM interface{} AAMRS LEiZZF T any A object £A . #&EH, £ —/panic HEA
m¢’&m7M%&ﬁ%%ﬁo

— /M recover XE R E1E A AT R B 69 BBAE P AR — A panic JEA R ATE R 69 S %k .

T @A TR R T de T A — A B de AT R — AR

1| package main

2|

3| import "fmt"

4|

5| func main() {

6| defer func() {

7] fmt.Println("IEERE")

8| 10)

9] fmt.PrintIn("Eg! ")

10| defer func() {

11| v := recover()

12| fmt.Println( "B ET ", V)
13| 10

14| panic("FEFE ") // FEE—ASR
15| fmt.Println("HITAZEXE")
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F13% . AR . R HFOAR . AR BRAKRE

16| }

CHH B SR

[hfg !
BERIRRT ¢
IERIRE

T@GHFE-NMFHWREZES LT ALK, FELUBEELRRALTREY, AAENMMFRART -

1| package main

2|
3| import (
4] "fmt"
5] "time"
6] )
7]
8| func main() {
9] fmt.Println("hi!")
10|
11| go func() {
12| time.Sleep(time.Second)
13| panic(123)
14| 10)
15|
16| for {
17| time.Sleep(time.Second)
18| }
19| }
BATZ, W
hi!
panic: 123

goroutine 5 [running]:

Goizf78f (runtime) &AL THM T ABN, W —NELKOK G IHIE . TERIXNMFI
&

=

S
s

1| package main

2|
3| func main() {
4] a, b :=1, 0
5] _=a/b
6| }

AR
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$13% . AR . LR IEKAA . ARLEFKE

panic: runtime error: integer divide by zero

goroutine 1 [running]:

— &k, BRARERATEFTHAT AR ZA AT HEE. wRIBEG—NMEZEAETNZZE
T, MEFL-AGTEAbugsl#ety. Z—7m, EFZHBELALTPHRAR LG44E, CNARZS
A . KA LI AR Mt A e 4L 3 A 3T B4R

P 5 THMGoBITH F A BRKEXNSGLELFTRE .

s RAVT AT oA/ kB A ($30%) o 8 X TR/ REMAEGmT (F31%F) .

|~%ﬁ PR T A T AR

ST EATRERES KL, RETGHEZE LWERBEPRPASZTIL) FREEKE . €—2724,
25 M .

RKBEmER I B ZFEFR. BAIRPIAERB A A FEE T . RO T ZARHFGo101.org M 5k BT
¥R D .

DAY T TITEAN

/’-.": ;.“_"'

(FEM R R EMAZAAXT “Go 101”7 2K #% Flgithub.com/golangl01/golangl01 & R BUK P & #7 AR )
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%143 . GoR A A 4k

GoX M A LMLt

ALENBCoFOENERFL . GoRXB ZATHEMFAMEELEENGE . R IT AT B A, MR
FHAGoR AL -

|7}%/@§: EAREA (basic type)

AERRARACZANOOLEEAALAPENGFOE LT (F6F) —XFABILT . ATALY
TN, RERBREV TR EZLL .

o NEFHEEA: string.

o REAREA: pool.

o NEHKMEAM
o int8. uint8 (byte) . int16 . uint16 . int32 (rune) - uint32. int64 . uint
o float32. float64 -
o complex64 - complex128 -

%, byteZuint88—1MAEH L, rune £int328— AR EH L. TEKERILMEHE T
LR L

BRTFHBEY (F19F) 5 (GoiEF101) BE&LECXLFH RA L CARRUHF mit .

Iﬁiéﬁ: A KA (composite type)

GoX #FTHAEXA:

o FAEA (H15%) - XCig4t
o LMBEER (Fl6F) - RCEMHK
o HHEA (F20%F) - JKAEXAAGoT & —F—F K EH
o ZREM (F18%F) ., &3:
o KAEA - wkBEBEA
o MARAM - HAKEFREEERELA
o B4t RA (map) - WHEMAFREA . AlrfERiES Poegft 21 AbA L LAY .
o MIBEM (F21%) - BHEM KRR FHFRGHAE
o Hu XA (F23%) - BuhARHFSATRABERAEIRAC

FZXAERBTARNENESANFREATHXNRAT. TOA-LEIHARAMFLOEFETLAELA
FoATH RO T GFTXXBELET OHRE) .

1| // BRERTAEE—NHEDR, Tkey A— LRI,

2|

3| *T /7 —AFEETEEY

4| [5]17 /1 —ATTERERAT, TTEMCHSHIELE ST
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5 [1T /=D TLRERATHY) F R

6| map[Tkey]T // —MEMEREUATKey, JTTRIERIATHOMR 51 2ERY
7]

8| // —AEEHHKSEEY

9| struct {

10| name string

11| age int

12| }

13|

14| // —eRERERY

15| func(int) (bool, string)
16|

17| // —ANEA%ER

18| interface {

19| MethodO(string) int
20| Method1() (int, bool)
21| }

22|

23| // AN I@ESE

24| chan T

25| chan<- T
26| <-chan T

I FHEAT I FRBG XV AETENE -

EETES LLE:

HHEORIGEFEUPALEUM L F M REHE (kind) - BTREFE, SB¥ N BH
ERBE A RUEAT B —ASay KB L.

Bivh, BRI (Go 1.16) , GoB 26/ LR # %,

Iﬁ%ﬁﬁ: XA E L (type definition declaration)

(R X XMRRBEEZLFE A £Go 1927, RUZLWAARHVEAFLRE——F LA E AL
K. 12ZAMGo 1.9, RBZXERTARRBEFAH XL —. A —FHORBEFAHL XA T 7%
ENBORERNLEA . )

H£Got, HAVTUAR 4 TH X k@ LAHGERY . A3 ET, type 4 —MREEF

1| /7 EXBEAZE,

2| type NewTypeName SourceType
3|

4| /7 ENZAEKE,

5| type (

6| NewTypeNamel SourceTypel
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7| NewTypeName2 SourceType2
8| )

HERB L LRMAIFIRAG . 2R FEE . QREYN (UERT—FHENBOEAR L) LT
A init (%103%)

EHIFGEARXBERF EEAANELARELE (type specification) « R —ANEXUEFRAEL ST
— AN RARR, RERAHRALARN -2 T ()%

% B

o3 =
EE

o — AN ERCHREM AT LR .

o ARANFRGEMEZ XL FHRELGANKU T ARNFRGER

o — NI AEAFCHRERGKE LY (BATENE) —BOFLENOETAME L X4
.

o RAT LTIAHIARIIKA .

— s R L) F

1| // TEXEHE LB ENRIRE IR B AT,

2| type (

3] MyInt int

4| Age int

5] Text string
6] )

7]

8| // THEXLHFE LA RIRIEILEDRE &KL,

9| type IntPtr *int

10| type Book struct{author, title string; pages int}

11| type Convert func(in® int, inl bool)(out® int, outl string)
12| type StringArray [5]string

13| type StringSlice []string

14|

15| func f() {

16| /1 X=AHE XZETL 2 TR R BETEER BN o

17| type PersonAge map[string]int

18| type MessageQueue chan string

19| type Reader interface{Read([]byte) int}
20| }

Iﬁ%kﬁ: XA P % 7B (type alias declaration)

(XA LEFRZE—FAEGo 1.9FFHIEGEAFABX . )

LECERET, GoPARMAELXAA L . byte (XA uint885.%8) Forune (EH int32 47|
&) . &Go 1.927, EflZGoFRAHGAANEAA L .
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MGo 1.97H4 . KAMTAMEM T @M BFERFSNARLLEBIN L . hiF ALY R LEM, ARHEE
BARBBEY ST %5,

1| type (

2] Name = string
3] Age = int

4| )

5]

6| type table = map[string]int
7| type Table = map[Name]Age

KA L LR AFIRA - FlAEH, KR FE T A B A JRREA

L@y XAHL F RGBT P, Name £ A E XA string®— 318, ENATRA—ANEA . RAHF
B X AT @eg U R R R L

o FlLAger AME XA int -
o 7% tableAeik 4t XA map[string]lint -
o 5% Table A8k 4t £ A map[Name]Age -

Fg b, XFAFHAmap[string]int ##map[Name]Age L&~ —XA . AL, table#=Table
— B AR —AER .

EE, REAAND L table#»Table R =Rl — /A~ E R, 12Table £ 36, FTAETAK L E 6,5 A&
R, table # 7T ¥A .

RUANLEFREEM— LRGN B FHERAM . ABFHRET, RULIXFARAFE 2.

LA R E AT L XA (defined type and
undefined type)

—NEX RN —ANAEEANARATLFAP LG LA,
iR EARARAETLEN . —MEZ XXM —F 2 —ANEESEA.

AETEGHFF, plechRBFEAT []stringMETF —MNETLEAR . RBAFHLEBH AT
Bl — A LRA .

1| type A []string
2| type B = A
3| type C []string

A ALEAFf £ 8 XA (named type and unnamed
type)
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£Go 1.9, A4 RBE—RIBAABE LECERAT . TERELA—AHLFORY . HE
%19¢ﬂk%iﬁﬂz%%ﬁ,%ﬁ%ﬁ&éi%?%%T,ﬁﬂ%%ﬁ%Aﬁﬁ,&gﬁi%.
Fo e, —BWEAFHAT (e Eb—FEAFHILC) B—AMeirF (BP—ALHK) » 22840
Pk e £E (ke [Istring) #Go 1.9 3 #ikfr A R4 £

ATBEFHANZFGEE, MGo 1.9774, — MO RBIXEBBIIARBAISSRA L EYVEGZ
B Rl bb—LBMAMBEERTHO I FRE , KRABRT —LBBG L@ - %7 T # %3
Al 6 Ry @ Fo A LG9S, GoiE F 101 69 L FE K E Fo T RA .

o —NERMHILHFRAWMMA—NEAE, REKNFHREEATE—ANLR .

o REALEAMNF® L XBEMMAN ZLEAF OGS . (FlHED, ELER T LEUFA R —
M. ) #&ER, BRE C— ARV ELETR—AALER , AELFRELZLAHLTEAT
EABLER . wRTEAFRE-ALRLER, NENFARERTRE-ANALER, PRHINLTE
AE WA —NEGF

o LTERMBAE—ANEAL () » ETHRE—NEXLEVNLHR, LTRE-ANAXVH L L4

|a‘%ﬁ . K E XA (underlying type)

FGod, HEMRUMA —RE R . AN .

e —MAERMYRELAATCAT.

e unsafetr/fiE &L F E Lt Pointer R R EXAZCAT . (RS ERMNTURIANARZIH . FE
Et. XTunsafe.Pointer 2R &G KE LA, THF LA T FRAFWGENA . AL LAK
A unsafe.Pointer £H &R E XA G *T, AFTEAF—MEEEA. )

o —NMNEZNEM (LA —ANAEEA) REXAACAD.

o E—ANRMBRAY, HENGEAREAVELTRE LA .

"‘/I\ﬁ']%:

1| // XN EBRERTIANE LR int,

2| type (

3] MyInt int

4| Age MyInt

5] )

6|

7| // TEHX=AHMEARNEHKRELETE SR,

8| type (

9] IntSlice []int // JRE#EH[]int
10| MyIntSlice [IMyInt // JEEZEIHK[]MyInt
11| AgeSlice []JAge // JKEHFUA[]Age
12] )

13|

14| // #FU[]Age. AgesHAgeSlicelIKEZAIAA[]Age,
15| type Ages AgeSlice

o fT R — A ) R JRE KRB ARNARE £, ARRILF, TEI-AATLRVRFFILR
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%143 . GoR A A 4t

e, WREZER. AL@RIUAFAGER AL, Tazefleykz LB e mkigqe.

MyInt - int

Age - MyInt - int
IntSlice - []int
MyIntSlice - []MyInt
AgeSlice - []Age

Ages - AgeSlice - []Age

AGoP

o REXAMANE LM bool GEBMA A RER

o RERMAE—NBEHERL LN RAMRAFERKZEA

o REXMAMNE LM float32 A4 floateds o9 XA A F R XA
o KEXAANELA complex64 K complex128 6y XA AR A B F kA
o BEAAM . FEKENERZEVNAMRARFERY

o REXRAHNE LM string W RAMRA F A& LA,

REBRB IS AL . B fo b g M (F48%F) PHELAERASL .

I#%/"S: {f& (value)

—ANEBEG A EHRAEBG—AME . —ARBETAARS FRGME, P —AACHTME. F
—RAGTFAL IR S AR 6B M

BANERE ARG —AEBGRETUAEEZLERNGERNAE. AERGREREnIlTAEEZ W
Booomegt. KIk . @i . 34 (BAEEEAR AR FREOEAANGREGTETEAT. BIAET
MAGod tnil (H4TE) —L b THHETFnilth S5,

LRREF, ATALRAZTHHBX, EFEE (F6F) - ALFEE (F7F) . £F (B7TH)
A RE R (R11FE) o AT A X TAAER RE —FH X e 454] .

BAaARXRBME O XV T (FTF) -

AR AF NG TR ELATCERANEA—L (H6%F) PALET . A4, GoFPZA FIRFGFE
TEATHN: IRFOHEATHAFLSFOETATH X (composite literal) -

R FAEEATHAAREATRIME. TLL, —ARFFH (B9F) 2o —NMrins (R%ksL)
— R EFEEER T XA

WAEFHEATHARNRATEMNARAMIES XA (KA. Whfukg) A. FREHEK (516
%) far B EA (F18F) AL

HHRY . BEARB PR o RVOEAZAFTOELRTH X

I#%/”S: {f£2f (value part)
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J
s
=
=
|
=
T
>
o

fLETHZ, REBREMENFG . FAZHGOMBARE —NEEFDY, 28R
ZARERSY . BEMIF > EAF PR EE —REEZH . @dxs (Fl15F) A ERE (F25
F) A, —AMME 6 1A 43R 9 A 69 BRI AT A -

HEE (F17E) BARBHZA LGB BT R L. SEMAE (GoiEF101) XAH T, Ak FL—
s R BIGoA2 F F FAF HuIE ARG KX A e fhL ©

I#%,/@?: {4 R ~F (value size)

—MLABAENGFRREEE KO ZRE . TR GRDARARMBGRT . ARTREAFF R EHE
8. AGoF, HFRMKA—MEGRT, WwREAHFHRLA, RIMN—RAIE A AZIF2ORT .
ENFTEANGARBGEOR TR -8 BAZXNRE, ML FE - MEGRTIHARAEH
XHGHRT (BART) -

HANT A unsafe tx /& 6% 69 Sizeof & 3 Sk BAFEAT — AMEA 8 R -

Gott f HRAMRAHMERMNR Y . HHALBAYRTHERCLERALNPENHFDER
& (R6%) —XFRAT .

Iﬁ%f%: o4 £ Ay LK KA (base type)

do RN RUGRE RV A TA T, MNLEHAE VG R LB ATH ARG LR .

AR (FB15%F) —UiFmBE T4 R LU 4HE .

|mh . SHHEEAY TR (field)

—ANEHBREVGETARARTEAR . FAIHGRA T ERAREHEYG—AFH. i, TEX
MNEMRERBSH ZAFH . author - title## pages -

1] struct {

2| author string
3| title string
4| pages int
5] }

SR (F16F) — L@ T MR EAf S IRME .

I#%,/"S: KRG E Y (signature)

A BRFALEBGEL AR EO AL BEERG LRI R AR . HEL R RERTET
R H B M RIS
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HE (H20F) —LFmBET HEAF L -

I#ﬂ . RA g A% (method) o5 %% (method set)

FGoF, HANTALHALELEMHOEMERN TR (F22F) . FELERMRARR J%. —MEH
QTR 7 ik A TR R 7 k& .

Iﬁ%ﬁ?:%it7ﬁfiéﬁﬁb R A Fezh &

BOXBGERAROME. —ABROETAGELR— AR OME . QAN oA F s o Eifk
HIAECEGHAME . RABEORARA R OEGAEAEDY . A 2R OEGETEA A
FEBE O, BAE A AEFHARBYAREL .

— O RBTABIETA CTAREA) Fik, BEFEHBART G XBGFT L% .

e B—ANEA (TUREORFIEHE L) GFFELT AN LAY FEEGRE, NKRMNEE
ii&( 703%) Tibiguo XA,

#o (FH23%F) — L F@MBETHEo LA ol .

M —ME EREA (concrete type) Fo BAR{A

(concrete value)

HF—A (XRAE) ol CORAREARTEHEY, L KERRCADT.

—ANEEEOERAEREA LKA . T —AERAZE oA, B A IRAR R C 3
AEAFnh S8 -

|s: mEn

KB R bR 4t RGP A EXE XL LA E X B LA

HEE, FHEPAERV LT UREERAEREESR

(EXArdFE Kby) 2 ERLXUVGHENMERA —NREEME -
X%

. hAekgt (F18%) —FmiE T &4 E RERUAEN891E -

[ Bt XA 4E (key) XA

o R — AR REAGRE R EZ T A map[Tkey] T, Mkt XA 6G4EE XA Tkey - Tkey b/ 4 —
AT ER (LT) .
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|7}%/7}: ZHEAGTE (element) KA

Bk — NS AT ALENEBELRAAR —AEA . b —XAEMHAESMEG (BH) XA
TERA

o deR—AKMEMGREXBETA [N]T. MARARBGAERUATHRFH LY

o WR-AVAXVGREXBERFA[]IT, MR RBOAZREATHATH XA

o LR —ABRHEAGKE RB R T Amap[Tkey] T, Rt ft X UG L FRUBATHR T ER .

o R —-NBEEMGRKE LB AT A chan T+ chan<- T&RA <-chan T, MBEEXHGTE
RUATH ARG EH

o —AEHBRUMYALLNERAL LM byte (FFuints) -

Iﬁf% S ECE LR

— B EAE T AR A& Ak (first—in—first-out, FIFO) PA%| . —ARBBMTEHRATET 5
# . P18 (receive-only) # R E & (send-only) -

o —ANTMRITENABALMARA AN GAE . —AWGi@E LA K E LA T AT A chan
T.

o EMARG—NMARBHAEARLERE, IARMAELFENREE. REABRVGRE XTI

&7 H chan<- T .

AT AR — DR R BB MIE, e LR ERE . R mBE LR E LA T K

&7 H<-chan T

(F21%) —LmMBaETEE LN B HE(E .

‘Eﬁé
i

|5 THELEFATHRELA

B# (Go 1.16) XM GER L3 (A== 1= EHAFRF) ik XL EXBRA LT iR

o HEA
o BRATRA
o KA
o EATEAAEARTIEEAABGFTHRYGEMAEDFEMAETRXE AT TR ER G F M EA .

H B XA TR LEH .
R4t KA GG SEE KA LR T AR KA

EMNTAALRE B . BAf AN K& (F48F) —XF T M B EF m g i AN -

I$ % . Goxt@m e st %42 (object—oriented programming)
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$14% . GoX M A LM A

|é@ I #F

GoH T4a@ L HEb st L, 2 2CoME LB —LdmEt ARG TE . HHEATILE LEAER

% (%22%)
9’—5& (%23%)
KA N & (Fo4a%)

Igg: Goxt iz (generics) ) X I

BH (Go 1.16) » GoP 2 A I HRABHMRANE LU AR EARY . AT LEHLEATEENE . # 1
HRA ($26%F) —XATRES.

APmEZHRE D HHZF5x. BAIAPAAERB RS FGE P . RO RZAHFGCo101.orgF 35 BT
W R Fa PG h

" " "‘l

‘,f:iIEEFE‘:

(FHEELIMZNAF “Go 1017 s#15 Fgithub.com/golangl01/golangl0]l # FREA P ZFHHR)
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F15%F . da4t

Y
i H
BARGORMARETRE LBT PN, BRGOEIZRPINCETF A AT M ERHREREZ
I /

GoAnC—#f, WL A5G4 . B ARGoP e9da4tARILCIEH AR S IR&] o KR L E W848 4148 X 09 S AP
AAaGodh 4 X 89 Z-AFtm ¥ o

| A7 st

— B AR AR B RO EAAE PR R (At TUEA KA ke, At
%) -

BEH, —AABREA-NBRELLRAETF (native word) kAfiE . —MRAFARLEFALL
EANEF, ACMIREAAEESAEY . P, 2B AL LY ELRRIBALEEHS

4GB (1GB == 2% %) , 6Mu B AR L E R R R LFH AN B EE H2Byte, BPI6EB (EB: X F ¥,
1EB == 1024PB, 1PB == 1024TB, 1TB == 1024GB) -

NG FEHNXFERERG R M TR EREAT, i Ox1234CDEF -

VAJG BRAVE B AR A Ak 4 33k .

|1 64 23k

— AR RIS WA AR EBEG A G GRB I . AGoP, MO S —NEERY, 124
WHTRE S —NREANRERY, TTE (Flax) LEHFER.

|12 &4 4t

A RGP —FF XM SR (kind) « —MEHEZEABHXBG ML . —ABHTAEH - RE
Wik, FEE, BENEFHR—AHBHA-AAFHI, FHR—ANGHIH — N4

BE, — AT BEG RGN A IS AL M . FCIHA T —H, AT REAEN, GodiétA
BBRA, FLTEOET .

|54t £ W Aot

FGod, —MNERZXBHEAGFABIA T, EFTA-MEZRY . XBTHRABA LR *THRE
Al (base type) o HwR—AMIARUGEEUAG T, MEMTAKRIEH LA —ATIRA LA

EARBMTAE AR LG4 ER, 22— R REF X 2. FTLB/ALBOGTREE S
T R—AEH RV RERY (F14F) T, MNEWEARBAT.

de R AdE 2 o de AL SR gnl A4 H K il ch = K ol ml 3 7= AdE = 5 de AL K il o ch 13 . K Al
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F15%F . da4t
do RANFT LA LB ELUAR — KR, MNIANFTLI/ALBTAR — LA

— A KA BT

1| *int // —AEERUNintWAEE ST,

2| **int // —AZEKIEENFESTETY, BREEI N int,

3]

4| type Ptr *int // Ptr2— N EMHFEEEE, EREIAANInt,
5| type PP *Ptr // PPR—IMEMNRLZEIEET, BrEIT Ptr,

/ARG TAGFERSEATAEAG il RET . —Pnildg st (FARAZK/AE) T REBEMHIA .

o R —AAEA R ER R A T, Msbig 4t KA GME R AR A0 XA T 633 .

Ii’:i“?] | (reference) XA~ K1E

zs (GoiEZ101) . K& “3| A BrA—4NXA. tbde, R84 F A A I AL
s MEATT RV LA A A& A — A RIAS—MESWME S A -5 . K RiE
éﬁﬁ)ﬂﬁwGoéL{%%—‘éﬁ;é@o

G — A4 R A 7 sh— A, AT E LIk E 438 v 7 sh— A

| 2o AT R — A~ 4H4A 7

A AAR T X RAFE — IR 4HE

1. RATT AR A & X new sk A AEAT LA 68 I B — 3k 1 7 FF 05 3L A 7 3R 69 A2 46 3ok R SLAB 69 33k
BE . BETAE—ER, WNHRZEH new(T) BE—ANEAR G *THIE4E . Ak AREIR4E
Fr& meg3ea o9t (THRAEEZ—NMELTE) ATOHEM.

2. RATWT A48 A AT B BOE A BAEF @ R R — AT FaL69E 89303k . T — AR A TET F 3k
Gt RATT AR &t REBAFC oGk . gt 69 XA 4 *T .

— Mk, AT IFRHOGERBERRELEANG T XA IR —AML (EREBAXBERZEL G —A4
BHE—EATFAG) . BAl, KINAFREANARTEHLTTAFIY;, EIHAFTE . JRRD
EFe B h G B R AT FHE . B — AT WS AOIE, GoBITHRIE AT EFE—KAF -
R G A IS A PP A 3L T S e Mk .

E5TH (AAXTH) FUAGEREAGO LT T EHRA . wRRLENGCoIRAEZ, R AN 3%
WSS (F46%F) K T MRAEGo P AR AL 7T LA K R T AL F 3k -

T = b &) F AR T e AT R A — AR 6 ek .

454 Cast) 3l A
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FAVIT ME AT AR 3 R ARAEH > k7 P G0 A — AN PT R R 6 ik 2 094 (BP ks 41 AT 51 & 8
) o thde, FTEAEUATORARVG - MEp, RATTAA *pR AR pLEGHE . L
BRMAT . *pARATAp M3 A - 5] HZERMAGF LA

fR3I R —Anildg4h s 7 £ — AR (F183F) -

T @i A TR T o T B A R 5]

1| package main

2|

3| import "fmt"

4]

5| func main() {

6] pe := new(int) // pOIEE—intEAT(E

7] fmt.Println(p0) // GTERE—7xu3tbIFEfmbit)
8| fmt.Println(*p0) // 0O

9]

10| X 1= *po // xZpofis| HrHER—NE 6,
11] pl, p2 := &X, &X // plFp27 HpIFEAEE x L,
12| // X *p1Fl*p2RIRERF— P int{E,
13| fmt.Println(pl == p2) // true
14| fmt.Println(p0® == p1) // false
15| p3 := &*po // <=> p3 := &(*p0)
16| // <=> p3 := po
17| // p3Mpoh I fERIIEE — .
18| fmt.Println(p@ == p3) // true
19| *poO, *pl = 123, 789
20| fmt.Println(*p2, x, *p3) // 789 789 123
21|
22| fmt.Printf("%T, %T \n", *pO, x) // int, int
23| fmt.Printf("%T, %T \n", po, pl) // *int, *int
24| }

TEHRFAMET L@IAHFFEMMELIE G Z .

0
| E —rERE |
I p1
I p2 - |
I p3

B E S Ein

L&A A — AT
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1| package main

2|

3| import "fmt"

4|

5| func double(x int) {
6| X += X

71}

8]

9| func main() {
10| var a = 3
11| double(a)
12| fmt.Println(a) // 3
13| }

EATAIZ LA+ 85 double R T Fadg@A R AR KA, 122 F KRR G2 RAF B %

M. AH2R? BAEGT, FIAGKRMA (L3 JFARESR) xiﬁifé‘lii—‘/\fﬁﬁﬁ dA2 . FTEL
&) double HEAANGE XY ZETFat)—Na K, MAABKTEaRrY .

% K HATT WAGE double U WA A S AR, 2R IF EHFEMTHAHS . TEEIHF
SR PR PO RS ES TR

1| package main

2|
3| import "fmt"
4|
5| func double(x *int) {
6| *X 4= *X
7] x = nil // BATECAHRE K
8| }
9]
10| func main() {
11| var a = 3
12| double(&a)
13| fmt.Println(a) // 6
14| p := &a
15| double(p)
16| fmt.Println(a, p == nil) // 12 false
171 }
M) T & B, i iE 4§ double S A M) M A KR KB EY int MK 5 K gade B A LRSI A

ﬁfj"/l\m'%"\xfﬁ%]fﬂfé“ygffao Brvkst *x 945 B F M- Tt *p (kAT Fa) 9. HaEH,. #
RR A double & A 69 4R AE T A R BR B Sb R FI T «

B R, ERRIIRAE NS T AR x = niliRE FRER BB Kok, B Y b UK A R g
feg—/AalRE. FTAZdouble ZFAM G, BIETE ptEF LA KEHANLL -

Hama X, B4RET A RZGEZ R EfGER—8E. BARSBTFRAFFZI IS, 2

114



F15%F . da4t

A MBEBRLECMSZI T .

| £Go B = — A~ By 36 % & 69383k & 5 48

FaCT—4%, Go L IFHIB/EILEy, FTA—MR B G LA FE R IR TR T8t 40 . 1
‘ﬁ":

1| func newInt() *int {

2] a =3
3| return &a
4| }

|Gods 469 — 2R 4

AT AR, GodastA M LAt TCHAARSIRG . BLHEAZ LR, Godg 4R E T Ca4te)
WAL, FIE R T CIE A B e .

lGods 4t R % #4 KR iz &

EGot . A RTAL ERELY . o, F—A454tp. EHprtiop-2 4R AEEd.

T Rp A — A — AR R AR et R BIERIAA RS EGALENT (fp)++ . #HéiE
W MRAI AR * R RA BT A3 ++ A0 AR - - BRI

Bl F -
1| package main
2|
3| import "fmt"
4|
5] func main() {
6| a := int64(5)
7| p := &a
8|
9| // TEXBITRMEAN R,
10| /*
11| p++
12| p= (&) + 8
13| */
14|
15| *p++
16| fmt.Println(*p, a) // 6 6
17| fmt.Println(p == &a) // true
18|
19| *&a++
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20| *&*&a++

21| **&p++

22| *&*p++

23] fmt.Println(*p, a) // 10 10
24| 3}

— ARG R R TR F — AR RA

HGod, RALTENEZHERFARGERLT, —AEEATIORAEL BRI RERY H —MEHR
T2 !

. RETIRT2HREXULM—5 (ABHETENES) . HL, LREUTLFT2 R
BH-ARERLEN (F1%) FAENORERD—% (FREHETRNES) - Wikt
RTARBAS . XTH#k, FENT—BLE (F16%) .

2. RBTIFT2AAERLRLABLCNOERVORE LY —% (BbBWRFROKE) .

e,

1| type MyInt int64
2| type Ta *int64
3| type Tb *MyInt

T E@AT RO XL R, TEOFELRL:

1. XA *inte4 89ET AR X4EHRB XV Ta, RITAR (BACIORKEXBHA *inted) -

2. EA *MyInt 69T AR XERB LA Th, RITFAR (BACMGKE XA *MyInt) -

3. RA*MyInt 9T AM B X4, A LA *inted, RITA (HACHIARAIEZ L9 H AL EA189
HAEAMGRE LB A inted) -

4. R Ta®gETRAEMERA LY Th, AR AEXEREZTITYH . 22, BILEF=45F
£, MBI ZE BXEHTo((*MyInt)((*int64)(ta))) » —NEA A Ta b9l ta =T VA A 3 H 5%
#AEHTD -

X 35 4T R A AEATAAT B A WA B XA *uint64 -

7\

| — A48 A T e 2S4S — 3 4 R 9 4 4T AR

Gofs AR ¥ (EARRELF==F1=) iRty . 2., B4R AL T PME— L3k #H 2 eyt
1 7 T vA b 35 .

. BARAEHGEAAR .
2. AP —ADBEHATARERIEHA F —ADEHOEE . B aE3, TARANEHG XU E XA L
M—Bt LT —ABEHRBEAFETLY (FREMERFROIFE) -
3. EF—AMHAELAA-AMBHRERFTHLZ nil iz RF LT -

Bl
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1| package main

2|

3| func main() {

4| type MyInt int64
5] type Ta *int64
6| type Tb *MyInt
7]

8] /1 ANARRIZEEITEST
9| var pa0 Ta

10| var pal *int64

11| var pbe Tb

12| var pbl *MyInt

13|

14] // FEX6ITIFIRIAE. ENIRLRERE At rue,
15| _ = pa0® == pal

16 | _ = pbo == pb1l

17| _ = pa® == nil

18| _ = pal == nil

19| _ = pb0 == nil

20| _ = pbl == nil

21|

22| // FTEHX=ATMEFREL,
23] /*

24| _ = pa® == pbo

25| _ = pal == pb1l

26 | _ = pa0® == Tb(nil)
27| */

28] }

— A EAHE T RERURA 4 e B R A 6935 4H1A

—ANEAHE T ABRAA 25 5 — MR ATA G Kb X A AR AAT ARG FH# (LE—]F) -
& .

| L Godi 4 8 FR 1 & T w47 o

unsafetz/EE 6, (%25%) PRAAGIERAV 242454 (unsafe.Pointer) &l T A4k A 478 E&
Gofs4teg 24T 4]l . unsafe.Pointer XA XM TCiEE & void* - 122, BEH, FRXA 2L
B REFEAGo R FmAR PR .

APh AR HH=ZFE5R. BAABMARH R A R EF o ARGH T ZAHFGo101.org W 35 1 BT
Hpgathpy sl .
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L]
- T spok s ey B H
= T EBHRN )

Al

i

.
> - *a

G0

y . *
(FHR R X EMAZNAXE “Go 1017 (& 1F Fgithub.com/golangl01/golangl0l § RILA P ZHHTIR)
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F16%E . AR

2R ARES

FoCiBE AL, Godu X FHLEMREA . LR LFERNBGoF 89 B MR KA fo M RMA K — N F e B

R L Tl a ok 3 e

HANERZLEMEREAVGFEN X d struct XEFAK, BOREMN—RET{}, ZFEEEY
— %7 FH (field) A . —fkiHt, FAFRFNI—NFREFPFHEEVAR . —NEHHEED
QFEFZATAA0. TORE—NFEETXEHEEAGFTEN X

1| struct {

2] title string
3] author string
4| pages int
5] }

FEIANEMEERESH ZAFHE . IRNFHR (titlefrauthor) 89 XA A string. wE—4
F B pages 9 £ A 4 int -

ARHFREARARTEE

MARG R R A FETUAFRLE —# . e F@AIAXH LT E TR T @A .

1] struct {

2| title, author string
3| pages int
4| }

—ANEMEREBMGRTACHITA FEE (£B) Ry b—LEAFYOHKA . FEk, HiF
R (FEiTH) 28— NEHERBAGANSFEREIBBA - RFEFT RFE—SFZERGHI LT LK
izt . BNTRAEERONGA R (F44F) — P THRBFTEA (padding) Fo A G Hhk st F

(memory address alignment) o
—NEFEREMERGRTAK.

HNENRFRECHFEATTUAREE —MeZE (tag) - NIBE L, FREZTAREZFH
B, EMATHE, KAAZFHE . FEZRT, ENRGHEATAAZR& > REGEMEH X, 7
B REEREGaFaBN (... ) 25, mEAd Pl AgsElsab ("...") £
™o et T

1] struct {

2| Title string “json:"title" myfmt:"si""

3| Author string “json:"author,omitempty" myfmt:"s2""
4| Pages int "json:"pages,omitempty" myfmt:"ni""
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5] X, Y bool ‘myfmt:"b1""
6| }
EE: EBIFE XY FROFEERE Y (REEFRTEREIANTEZIHGAFESEASE) -

BAVTAE R B4t ($27F) kB AFTERGFEEEZ L.

HENFERAZGB G AT EAZR . L@ A F 6 F 872 M k# B encoding/jsontz & &
kA B X A4 M AR KA 6G JE ANE % AD A JISON R 8 2K I — 4 JSONZLAE f# 25 B b i /S48 My 1k & &éﬁm
MELF . ARG EEIART, encoding/jsontzBEEEFHRZKRAFZEFRGEHETER.
At 2 L @BZANEMERG TR A S Y.

EFEAZIRFEERREATRTE—NTFLE .
FoCiEZ R —H, Go WA I #HFFHIKS (union) -
@B FrRERROEHAEIAEBZELLNFELN . ALERT, TXGLEHAERELAERG ERT.

AAFEFERTITAEBEAELCRGEF . FFHFRRATRS LCET T OAE XA R B 695 5

-n-El
TE o

— MR R F 8 FRARE A TR F YRT A R X SR s R ER . &a%%/\#ix
BMAREUG IS FREAAAME (R EMG BT ) > Db @ AR LE MR ER R FF

8. ANFREFAAAALCNGLH . REFRERFRAGEALT AR . & ﬁJ/x\*ﬂflﬁ-_?Fﬂé‘J
RGPk FREEHAARTRGFE .

— AR TR (AERFAE) 2A—ARBARBHEDOFH.

|4tk 5 @ & R A XAr 44 IR 6912

HGot, BEBXT{.. . }HRA— " 2E6FEEHX (composite literal) » HFTLMA—NEAEL
KFEAFEHBX . A5FOEHBXTUARERATENEREAFRATZRZ LA (KEBE @O LE T
) g4 .

A& AEFERET]... .} A MEUAMTMA, BHERBAT,

BIESE—NEMEEREFLCHRE LA A struct{ x int; y bool}  S&IERAETIAE MR T @A
TS FEE AT .

1. s{o, false}. A®XTAHHBX T, HAWFELMHTRL, BEMFERGEALMIEE, HLE
A F B8 B IR Fe g A8 B BT LR — B

2. S{x: 0, y: false} . S{y: false, x: 0} - S{x: 0} . S{y: false}#S{} . HEXLTHW
AP, FROLMRFBMLARA BN, ZEHENSFRATZ LM EIG, FAFEE BI0 5 H
FTER. ZABAGFEROGEMBIFRAAZCNEARBOLME . SIRRFAHEAUSHL
B89 % =/ X

W RSEFPLEF —AREBEFH—NEMREY, MNEFZLEA LB RGE HTHBIRETEY
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. HAF—MREGEGEP ZESBETRAEZENET RO TR, A FEEAEAGE—FF
T XAEASETRRBFRDY

LR, L@ ROEMERAGAETOELTARN KA TENERERGERM .

ﬁ?%ﬁs%*¢ﬁv;ﬁmqﬂmvx%vy%i%@%?&ovx(%vy)iﬁﬁﬁﬁ%*Aﬁ

#% (selector) . APeyvirAhtE B89 B L. 55, BB ANMLBEEFOHE . A BERER
B -
— N F

1| package main

2|

3| import (

4] "fmt"

5] )

6]

7| type Book struct {

8] title, author string

9] pages int

10| }

11|

12| func main() {

13| book := Book{"GoiEZ101", "EH", 256}
14| fmt.Println(book) // {GoiE5101 X% 256}
15|

16| // ERTFER A NAEF I ERRREGMIA{E,

17| book = Book{author: "ZE#", pages: 256, title: "GoiEF101"}
18| // titleFMlauthor FERRIEEATFITE"", pagesFERHIE A0,
19| book = Book{}

20| // titleFETFRE"", pagesFEAO,

21| book = Book{author: "Z#"}

22|

23| // (ERERR IR BB FEIE,

24| var book2 Book // <=> book2 := Book{}
25| book2.author = "Tapir"

26 | book2.pages = 300

27 | fmt.Println(book2.pages) // 300

28| }

W R—ANEEFHEFTRE—AFRZRLNIRATR—4T, MNAGEOET, AT ; FRHIEST KT
Bk o BAVT A5G @ eGo R BT AT AN ($28F) —L T ME S BTN .

1] var _ = Book {

2| author: "E%H",

3] pages: 256,

4] title: "GoiEZ101", // XB{TEMNESAITHE

5}
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6
7| /7 FTIRIRE ST RAERE.
8| var _ = Book{author: "#E%", pages: 256, title: "GoigF101",}

| T 4 4okl 6 st

%A GR) AR EKMAMAS 5 b —A (Bir) BHAEe, 5 RAe i R MR 0 545 5
WAL 25 B AR 42 M PR 00 & A5 R O R R — M

1| func f() {

2| bookl := Book{pages: 300}

3] book2 := Book{"GoiEE5101", "E%", 256}
4]

5] book2 = book1l

6| // EEXATATEX =T 20 8.

7| book2.title = bookl.title

8| book2.author = bookl.author

9| book2.pages = book1l.pages

10| }

do RANEMRBGERATRE, NAFACNGRERBRAE (RFEFEAE) ALEFTEIR -4
AR E R AR XL (F14%F) B (GEH, RA G T AR X454 2 7 69 £ g6t
&, WTF) A TAZARKA -

|4tk SR T Fak

o R—AEMRMBRAT FA6, MNEOFREZT FAE; R, —AFRTFAEHRMEGFREE
A Fad . T FUGFROGMBMART IR . FIAGAEFOEMNELT FHE .

"‘/I\gd% :

1| package main

2|

3| import "fmt"

4|

5] func main() {

6| type Book struct {

7| Pages int

8] }

9| var book = Book{} // ZE{EbookZa]FHHK
10| p := &book.Pages

11| *p = 123

12| fmt.Println(book) // {123}
13|

14| // TEXMITMERNRT, FAHXBook{}BAA[FILH,
15| // #kMBook{}.Pagest 2R T,
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16| /*

17| Book{}.Pages = 123

18| p = &Book{}.Pages // <=> p = &(Book{}.Pages)
19| */

20| }

EE: REZPORERFRMES . R LB BRI F LR AR ES -

|26 F & F T T F 342 T3 B

— Rk, RA TR FHEME A BN, (2 2GoP A —ANEERE EEFIIN) . SRFAEHELSF
®WEAR T Fabey, 122 CAVAR T 4k I Hs 2k

] F
1| package main
2|
3| func main() {
4| type Book struct {
5] Pages int
6] }
7| // Book{100} 2R FHtHKI, {BEE R AHEL,
8| p := &Book{100} // <=> tmp := Book{100}; p := &tmp
9] p.Pages = 200
10| }

|EB 8T, SHREOEHTASFLHE R

ﬁuci%’éﬁ':f";]’ GOCF'/Q%‘ _>}1"7’?;/f’?f’)j:)ﬂ Ekléli"‘/l\gg#@ﬁk’fﬁéﬁjgé‘l'*‘bﬁﬁlkbgg#@ﬁi’fﬁéﬁi?‘ﬁi° EGOCP’ -
SBAEFOAN O R . kAR .

— A F

1| package main

2|

3| func main() {

4| type Book struct {

5] pages int

6| }

7| bookl := &Book{100} // booklZE—/Nfg4t

8] book2 := new(Book) // book2g BI—TEET

9] // BAEREAE—FERE MK ERTES
10| book2.pages = bookl.pages

11| // E—ITEHRT T 17, @AER, £—17
12| // WA EESTRTEST B B g Ao
13| (*book2).pages = (*bookl).pages
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F16%E . AR

|M|}

| T 4 # okl 6 e

b R AEMRER R THEY, NEFEFOEATRERY (F14%F) OFR (RERL%LHE
WiRE 0ER) .

Fo L A ARAR GG RAB L] K AL, 4o RA AT KA GG LA IRME 3 4 T e ey, e s efle) sz X3
AR (2ZEFHRERE) FAEFESA-AEWREGER AL LERE (BaEHR, AABNT
A TG XgE A 2t 7 e R e aH4R . W) A TIAZAR AR .

4o R AR T AR kA, MBI RERFR TEAMLKREN G4 2 FH (=B F R E KA
e ERIRG) o ANEMERERALECNGMEFERMFOFEATIAF, S—AFEEKLAR
AEGRF LR P S ARR ($23%F) g, S4B RO RITLERER. ALRY, &%
ZIRIRA 0 F RGBT

| F 4 k6 £ 2 %

AANEASH A S1AS2 g EMIKME R A ASIAS20 K ELEAME (ARBEFZEFSE) GIHELT L
MER A TR . R, wRESIFS2URELXAER (2Z2EFEEFL) FARECLF
H—=AHIETLER, Mkt RTARER XY .

tbde, st T FT@GKREBREFPH RGN EHERLER . S0 S1. S2- S3F254 .

o RASUMEATFREMBBRALCOANARAFTHIEE—N, RAZTCE A ARB YR FEL I
Fl (AEEEHBRRE)
o RAIS1. S2. S3feSAIEEANMAT AR AT 7 e LA .

A 3

o S2 AT RGBT AR XA LB S, RITA.
o S2ERTHRMMMAETAMIE KR RAESE, RITFA.

fe 2,

o S2ATFAMMEMLMAK I XEMRALASL, RIFLK
o EXAISIMALMMEXNEEHRALYSA, RITFA-

1| package main

2|

3| type SO struct {
4| y int "foo"
5] X bool

6| }

7|
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8| type S1 = struct { // S1R—AIEE KA

9] x int "foo"

10| y bool

11] 3

12|

13| type S2 = struct { // S2thR—/IEE KR
14| X int "bar"

15| y bool

16| }

17]

18| type S3 S2 // S3ER—NENZER,

19| type S4 S3 // S4R—NENZER,

20| // WMRAREZEFEFZ, S3 (S4) MSIHKELT—#,

21| // WMREZEFEARZ, S3 (S4) MSIPKELIAR—HE,

22|

23| var vO, vi, v2, v3, v4 = S0{}, S1{}, S2{}, S3{}, S4{}
24| func () {

25| vl = S1(v2); v2 = S2(v1)

26| vl = S1(v3); v3 = S3(v1)

27| vl = S1(v4); v4 = S4(vl)

28| v2 = v3; v3 = v2 // XWNERTARREIK
29| v2 = v4; v4 = v2 // XN T AR AR
30| v3 = S3(v4); v4 = S4(v3)

31| }

FEE, AAEHEMARA L ST A LG X5 23 77 6 R A G IR a4 Z R AA A= bb AR

|EL S RATAERASWEFRS AT

BELEMAERBAFEAALGHERTFREEFAT . ELEMREBLATFEAARSTERET .

— A F
1| var aBook = struct {
2| author struct { // HFERRZERUA—/NEREMKITY
3] firstName, lastName string
4| gender bool
5] }
6| title string
7| pages int
8] X
9| author: struct {
10| firstName, lastName string
11| gender bool
12| H
13| firstName: "Mark",
14| lastName: "Twain",

125




/‘*‘_i

%1 % 1K

Y, /7 WARARTEETRZEA—NERLHAIE
"The Million Pound Note",

15|

16 | title:

17| pages: 96,
18| }

FRW, ATRETEE, RFIEAELY

EAR R

|ﬁz%%%w¢£ﬂ

Gob 4 — s fn

EMR R A AR X 6 B W SR R

14F) AELEZPANS .

APHAEEE HE=ZF5 . BAIRARVETH R AFG S+ . RegH

G Ei & X SERN

BEAathip ey s .

(B A
T i
-"--“

-- :f
o,’. 2
F. 1n

&5 “Go 101~

BhpiR a @ XU AR (F24F) ALK R (F

R A HF2Go101.org M 35 7R B

& 15 Flgithub.com/golangl01/golangl0l # % LA+ & #TAR)
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CAVE SR

{8 2

B XL FEEEBYETLERNBCOP R SRR . AT EE A 8 RANHIEFARL LA, RIF5HE—
TAL.

|Go§"éi‘J A M KRKER (category)

GoTT UM AL —I1CIEE a%)id s, R ABAAT9484 (F15F) MKk (F16F) MAE L
FHAURBIE. GoFoyis Al MR R RGN A ZNFCIEZTREN .

B—Z @, Gol T LKA FRCEZT G — AT RAER . X 7T LUACT 691869 A & AT ZRFZE A, {2Go
oA KRG EUVGEOGAG LRI FRREAZ —F AR LK. ACP, EMAAFZTAEE—
MABR (F43%) (—REZEAHR) - 22, —LGoRUHME TR EE S MAAR.

VAJG » BAVR—/NGolA A A TR AGE3R LR HRAYZ A (value part) - — Mo HiES
AN GEBEOEASR —ANAEAS e TR EEAR AL (F15F) 6GR A .

TEGEERETRAANAERRNOGoERRA . TEF N BEIAANER (category) PEEA (type) #F K
(kind)

BABEALY AN E— A ABREDEBGEAAEALT 2T ES I AGKLDHED
BEEEES BEEESE — EEEEES
TS PYEST
B Hch Bt
I 4 £ 7 FEEST
R G 2R 4 R 5 HCRT
5 Mtk £ ok
fULS! BN

AFHHORERVBABELEFE—F @AM . ALOBOREA T LB LG HME— L.
PE

o BPURAFFHBEAAMRASTOLLRABHIR AT EARRIEFEREN. wRIEALSBEHRANBEE
Mgz, RNAEFANZARLEVGBEGNE RN KRFICCNOEREZE SR AERS) . £
(GoiEZ101) P, HAVIAAZX AR LA E R T L4 A ARE A4 .

o FlAM, RPEAAYGERLEELSRER)ILFELLZRTRIEESN . £ (GoiEZ101) F. &KA1IL
Hy 3 B AR R T RE 64 TR AR A SR 49 .

BEHARTRS ARG ZAmT, FAXHFORBLCoRAFRTRROEA . FRGRFRSE
HERMRFE 6 R3PLEM R FILZLRA, (22 LR E 69 oh 2 R IL LI RGol X F o) &R
WA RFORBTRERLFFRREBOGRY . KNTARRE AR PHRBEREZALS X
FEgRA . {2k, AR - LFRRARBFOARMEINLE A2 L FPHRBL, Aok
REFFB KRR, RBBFFBIRKRIEGE .

BH—F @, REIEFNLERTRERAGEGNIFLEN, EFGoF R Rt B R A2 4
Py BR B OIR o A BRI 2ot BAF T RGO R T — AT .
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CAVE SR

AT HHCASF R BBAEME A RFORE A TNGME, ALATOAZHE A LLERVGALS
AM—AHEAE . HEZAGEFHRLEALTHA . ALOABLEAT (BATRLHS)
SRR ST IIES

|Got # # 4 4t 3

FLETEROGAEIAN, RMNETB—TGoF &) AR LB FAM—T “51 0> ZANFEGES L.

EMNECBZAELERIE (F15%F) PTHA TGt e9da4t . MR FFHAAN B4 B TEE R 20
. FEE, Gk X #FHA—MMHAFLRAV 2L A LA (Fo5%) . FRUVRLMIMALARHE
#Zunsafetr/BE G F . RV RAI[4 XA A F1E M unsafe.Pointer k&7 . unsafe.Pointer
RATCiEE F i void* -

£ (GoEF101) FHRSHULEF, WwREAFANRLA, - ARV MER, CRF—MEBx
54t ERAARALHRTAZEY, ZT—MRABKR, ETRAT-MNEHRLEE4H, LETREAT
— AN ERA 2R

— AR A B — A, BRI IR — il A A . AT ARSI A (15
F) B RARFG A AEERS AT A . —METRKAE A Hodo

o WwR—ANLZMKBEaLA — A FEDFALINEHFREDIIAE BsSb— MM, ALK T LA
WHEMRBakil AAMc -

o WwR—-IEAx (ABERAREN) 5IAAA - My, FHEBMAy (BERLRER) JIEH =
Bz, MEATATAL x H 3365 A Az -

g, ZMNB—4eH (AEIZARE) BHFROEMERBEA - ADBHERRY, B—1E2F
(AERA R ) BAOERRABAFALRY . BARVPBHEORRUNRETHRAFALL
A AFERBARABFA ALV O RARBEZRAFA ALY (ZAKET-RLETPASB) .

I%;4%§¢%£ﬂ%(ﬁ%%)m%i%%ﬁix

AT BAFHERE A PR GMGEATHZATA, BAVTARA XL XA Q3 2E R H—A
PRPORBRELEY (WTHR) o« wRRAAMFZARSEA LGP EMHRBGZR, BARR
SR ZIIGILARF LT L XL E LA — MR P R R MG S PR AR KA AT
Heho RTAALSBAHTESHCoRBERIBGHREE—TAL.

LR S E SR 328

BR 4T . i 38 A B F R A6 A B0 SUARAR L

1| // BREFZEHY

2| type _map *hashtableImpl // B#l, B7ArAEmEaREER
3 /7 WEFFRFSRIARET Ho

4]
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5| // BEHE

6| type _channel *channelImpl
7|

8| // PR¥RIEEY

9| type _function *functionImpl

K EZ L, BATAREE R, XA EGEUGRREME - -4 E RAVL, LR
ey ey AEI A NIFAE - ZBRUGEMAG BRI A béﬁﬂﬁ‘w—%éﬁﬁfnf 7] 4%
35

ELEESAIE TS

1| type _slice struct {

2| elements unsafe.Pointer // B|BEREMTE
3] len int // J:‘lﬁlJE*]le?A%l
4| cap int /7 PRRE

5] }

MENZXLTAEEER, — MR RBAERNRTAEERZ—ANEHOERXAY ., SN EERDRAAELE
—NERERERIA RGO A G TE. — MR AGREALERFD (RIS Hkn A A8
elements FEFTII A -

FRHERBOAFREH

1| type _string struct {

2| elements *byte // 3|AEKEMbytetH
3] len int  // FHBRHKE
4| }
M & LT A E |?ﬁ$%&EJ*J%I‘J&F’TVX%W%*/I\%E%@%%@o HENERFHEEEA

— N4 FHE elements . BAHBAFEIAARTHEHEAGORETT LEFD -
|45 o £ 2089 ) 36 2 L

BT AR A RA Z QIR A4 T 2L .

1| type _interface struct {

2] dynamicType *_type // 3| BEZEROENEIESHET
3] dynamicvalue unsafe.Pointer // 3|B&HEOEMNINEME
4| }

MEAZXLkA O RBETAEFZ-IMHEHEEREY . AR o XVEARNEHFTE. H4
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CAVE L

ERZFoMme (AN RBHR> AN EGRERBEOEGHIXBEFHEIME. TARANRZEIFSHLE O
{869 & 3 5 dynamicType #= dynamicvalue A7 3| A -

FEE FAZIAAFIAANTRAFRZRORBOGME . ZROXVRARIEMG %K. F@ED
(%23%) — XL H@MBETHRo XA E. FZRORBOAFILET

1| type _interface struct {

2] dynamicTypeInfo *struct {

3| dynamicType *_type // S| REHEOENINSLER

4] methods [1*_function // 3|BEMNSERIMKIN FIRSIR
5] }

6] dynamicvalue unsafe.Pointer // 3|BA&zSE

7|}

— AN ER o £ A G dynamicTypeInfo F & ¢ methods FH I A A —A7F &7 %k . ®IETE95
—RARBEOEGHSER LR LG —ANF ik, it p Az o LR T NG RRA
*

| EMAE P, KR RS TS EH

RAEBEMTRTRE AP EFORBGANIFENZ —DBHFAR (BHRERAEE) £H . IxT
EATERGo P 9B R H4T A A RRHN 8 -

H£GoF, HENAMMBEE (BREJIFZOARNELF) HE2—MEGR BRI E (BRZFRAF B AR{E 6 LA 48
) . #%&gER, E—ARERET, AARBOAERTEEHLT AIFME . wRIFMAEH 8 33
a2 MAERRAEREZRIGE, BAFERRAGEESRSG I N E4aR G RELRS . HaEH, AN
Bl EFREGRZER, TR T®:

RERE B N

[BlfE{EER

b

BB ER{ES é

FELE ATFHEEAEOEAGKRMA, LEAMAAR R LEHFESEEM. THFAQE AMILAT A
— N EOAGRAF, HEoREHSEREEFBBiRME. 2&, BA-ME B3 A2 R ®
8, IALZEOEGRET, BHARBRIEFEFRALBREGHEM . LT AHMAA & — AN %Ri1EENL
fo.. MTFHFEMEGRMA, EEEZ—H0. AR TEIRERFERL, L —ROMAEZ100%.EH
& .

B A — A A 3R 7T e & B THEFT—AMMA . PTA&{E M unsafe.Sizeof &4 it F—MA SR T8
B4R, SUAE 69 R 43R 9 BT & A 5 = R RAETH R A

|£F A3 5IREE <3 AL
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https://golang.google.cn/doc/faq#pass_by_value

CAVE SR

“H R EANRIEBAGoAER PALAAFH LRI . RECGof2F R AGomA T Thedb* AT —HE XK.
— IR NELE, BiF—RFrX 8 . &£ “3]A” (reference) AAF& “{4” (value) &) —
Atad.  {GoirF101) 5§ AR HEZIFEL . AR —ml, KAFBFRM 2. ZERRT] H—2&
FREIRMAERT <51 8> IARBEHF

o HGot, AAMA . WA, BAPAKEUETIMEL . (LRAMNAZE L MELIIR
#, MARMNTF Rl L CHARAF RUMBRENMEBIIL. )

o —EEFWMGARERL A RABRY . (HRA, AGot, HA Y SHRIAM N E KA RBL
(55 4 A3 7 X R Ab ke . )

EHATABWI A RBEZIARBEAGT AL ERAMNMEY, HRAZBREZANREELLEAALE
8, FEECHFAGHERN T FH—LHE . KEFEMNEHFAFRYRREZIANARE . Ao, ﬁ
AR A RAFHE 5] R Z AR B R & AR 6 % % o€ BAF—AahiE KA L E R
FRECEE-AMEFRMER . B AL Gt T B RS A .

APhEZR I B ZFEF K. BAAPIAE R RASEFEET . RGBT ZARBFGC0101.0org M 35 R BT
R B G h .

(HFHE XL IMIZN AT “Go 1017 s #15 Fgithub.com/golangl01/golangl0]l # FREA P ZFHHR)
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https://golang.google.cn/doc/faq#references
https://gfw.tapirgames.com
https://github.com/golang101/golang101

$18% . A . WA Aok bt

Fem . gk Aenk g

EF?F%"XJ: GobP A =M —FnREBEEMY. A Whfuks4. ARE, RNTARAFHE L
AR ARLHELBTEELEY . 22, MWBEXETREALA . WA Bt LA .

Co ARG Fm B AMM LM ¥, KXAFE—F]H & L

|28 2 AR E R AMR

HFAEE () AxATfbiE—4TE (element) FH &S . —NEEFTOALEOELE &4
BFleg. A Rl ey RAMRA TR XA T HERAY (MM Eszy itz RkA) .

BEAE—NBERPENTEBARRKEE —NMEE (key) - FATE TR L O 4EE k5 F 2 .

— Bt R R LM A — AR KR (F14F) . RAFDR XRGRBEREVHARNE X
Aint. —MEKARKWAG—AMAENRGREERZ—DMEREL TR, FERAERETZLELEZEK
WMAMATAAF TG E - SERERTHRTFARA - TEEI] (index) -

BANBEBMA—ANKERE. ARRARBEEFSAAEMET 04T E. —MRAIMA FHEIT
FHTRE A R ER RN EERAREALZNAEFRE [0, WFARDAHKE) - —BR4HE
KA K BAL T 09 LK KB A 4R AA 7T LA ATAT shbk 4T X 7 69 4248 K A 69 (L AT 1A -

RERARBRAAGHEAGEA EARSZGES . ILEFHNSZRTECNOAFETLHERF. BIFE—F L
M (B17E) » BNGFEENLAART—NEERT AR, — A H KBRS EEG— A4
pFo — AT AR O AL AL AR AR 9 9] A A 69 R 3530 - 4R, -

—NRIARE MR RE ALK REE AR —REZEGAFT . — MR F WA LE A F AR A
Be) A, — N R FPOTA AR ARERDREGRAERY . AEF IR ERFSETE
FooBR R e A R R RFEIG . FTA— DR FPHAALF LN FERE-REZHNET, 22
BRHPFOLEFR—CEREGK . AI—HFROBRGZIAREZR = IMEE . Tk AT E
e —ANBRAT P BT LR ARG AUE LR ATHE (B9 RS P

EMNTABE—AMAFZGERT AT . FTXEMHEE, LEFRGHEAZREHHO(L) -
22 —RkHL, B4t F G PRGN KREEGTRAF DA AF 7 FUAAGR K. (228448 T
Feondnin R A B AR A

o BRATEGAEME KA T LURATAT T IR R A
o MM TEMEAREHMAFRINGEAA A, FARGTATEREGAE

ME—BXEPF, KM1CETMED, AEMRAF, RAGRKEREZEFRS> T 2EES . HER, %
—NRAZERE, —ANSHRER>GRAFERAELEZRERERY . LA A /4tE
SAREITAEZER (BETEE—NE) 9RHA .

[EE a8 FaRTH R
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F18% . . WA Aok bt

FREXFREBGFEOEATH X2 TF
o FEM . [N]T
o 1k XA, [1T
o BEGFRA . map[K]T
e,
o TITAEZFERAY . CAT—NMEREEUNALTLY . AT EELVGEF AREMILES LA
L EEMGME .
o NLMA—NERERFTE. CHET —MRAXVGKE, KA HEH T T kB LR GEFT—

° K')Z»/Jﬁﬁ"/\’]‘ttixx

TaEF T

MAF BT S AL E

ARG R

E 1 S

—AFARA G K E R AEA G —3 . thde [5]int #7 [8]int

(F14%F) . CH/AT — A4 R A4 E XA

3}“

SRANFERT

1]
2]
3
4|
5]
6
7]
8]
9
10|
11|
12|
13|
14|
15|
16|
17|
18|
19|
20|
21|
22|
23|
24|
25|
26|

const Size

32

type Person struct {

name string
age int

}

/7 ¥EAZERY
[5]string
[Size]int
[16][]byte //
[100]Person //

/7 YR
[]bool
[]int64
[Imap[int]bool
[1*int

// WREFHERY
map[string]int
map[int]bool

map[int16][6]string
map[bool][]string
map[struct{x int}]*int8 //

TCERETA—ANY) 28 : [1byte
TTEREA —ANEM{EZER : Person

TLRZEB—AN 7288 - map[int]bool

// TTERERIA—NEEER © *int

//
//

TCAREE— AN EREAZERY © [6]string
TTERERA—AYFZEE : [1string
TTEREBN—ANMESTZEAY @ *int8 ;

/7 BREERA—NEEMIRSET,

iRk RBORT (F
THFETEOATERYGR T ECHKE

143) AT —38y, PR EAGR Tz —28e . — M RARXRHEGR
R . KEAZRGFMGRTAL;, LERBRITAZGER

KEGFBEBGR THA X
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F18F . . WA Aok bt

|22 7@ &7 X

Ao MR LML, RRBAYLFETRELTARAESFEEM X (composite literal) k&7 . rhest
T AEBEAT, COATARABXT{...}kEAT (BT A PufegRMas) . TEZ-EER

B2

FEE

1| // =D EBANMIRTENEAE,

2| [4]bool{false, true, true, false}

3]

4| // —ANEBE=AFHHENY A E.

5| [1string{"break", "continue", "fallthrough"}

6]

7| // —RREHE,

8| map[string]int{"C": 1972, "Python": 1991, "Go": 2009}

B4t A FEMEP KRIET PO HE—RARA —AN4EME 2 (key-value pair) » REMA—/N5HE
(entry) o

KA R e FEREAH — LB T

1| // TEHXEY FFHEEEFNK.

2| [1string{"break", "continue", "fallthrough"}

3| [1string{0: "break", 1: "continue", 2: "fallthrough"}
4| []string{2: "fallthrough", 1: "continue", 0: "break"}
5] []string{2: "fallthrough", 0: "break", "continue"}

6]

7| /7 FTHEXLMAFEEEZENN.

8| [4]bool{false, true, true, false}

9| [4]bool{0: false, 1: true, 2: true, 3: false}
10| [4]bool{l: true, true}
11| [4]bool{2: true, 1: true}
12| [...]bool{false, true, true, false}
13| [...]bool{3: false, 1: true, true}

LB RIEARATTE .. AT RFRES A FR A KRB KA .

KE@EGH T+, EMTAR B Afe b BEFEEFOES] Tix (FEBfabrh e94EE) Tk
. E—AMRAREFWRAEGTFEOET

o WwR—AFINTAHAEL CHERFRLRELA o LHGRAEALY int, BELAZE-ITAEK
TAINtEGEREE; wREE-AXBEALME, MNECHXRBLRA —DMEREREH .

o A—NHABIMAAEFRET, WR-AALFTHERI Tiakk, MNARFEAACHEI] TiA
HAAECI MO LENGEI Thah—.

o WwRBIMEGE—MAEGFRI Tirsek, MNEQFKI THMEAAZO.

BATASF BT LA EORERTo R, FRLENTAAERE.
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F18% . . WA Aok bt

1| var a uint =1

2| var _ = map[uint]int {a : 123} // &la)@
3| var _ = []int{a: 100} // error: THWINEE
4| var _ = [5]int{a: 100} // error: TN EE

—AERAEFREFORERME (AE X T FTFR (F50%F) -

|28 22RO FaEATHK

Ao E MR R, —ANKAEBAGTATARTAAL - ode, AL [100]int 9 FET AL TA
[100]int{} - —ANFKAZME P A LT A AL F RLBGRM .

g s —AF, PR A fel 4t KA T AT E AR R A nil REF -

IR — 47, M TRIZBG=ZARA, AEKANBH R . Bl o LA KA L0 A F A RR
AFnilk &+ -

EEATEA, B —ARAT AR NGB AI B, THAEH S QNG T LSRR
K. AZR—Anilb A KA BAHEG A E G AE T AR EEHE .

Z2E: [ITOATRAE[TO - AZEWAME, EF[]T(nil) 2FRFNEG . E#H. map[K]T{}
map[K]T(nil) 42 R M4y .

|58 588 & T T F3E 6942 7T AR

EMNE2TRIEHE (AS) FOHEELT I T MBI (Fl6F) . ZEFHE
AL ) 91

— A F
1| package main
2|
3| import "fmt"
4|
5] func main() {
6| pm := &map[string]int{"C": 1972, "Go": 2009}
7| ps := &[]string{"break", "continue"}
8| pa := &[...]bool{false, true, true, false}
9| fmt.Printf("%T\n", pm) // *map[string]int
10| fmt.Printf("%T\n", ps) // *[]string
11| fmt.Printf("%T\n", pa) // *[4]bool
12| }

LEEa S R
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F18% . . WA Aok bt

EREHLT. ARELCASTORPHREFOETAMMY ...} PREHFUALRT)
M8 A F @ B AT 60 B B AR AR B & A B A T AR o

lde, TERHASFEE

1| // heads A—/ M F{E. ERERKITRER A *[4]byte,
2| // WITERZERIA—ADELRX [4]by teflTaftZEE],

3| // HHESEIFUN—N TR by te AR,

4| var heads = []*[4]byte{

5] &[4]byte{'P', 'N', 'G', "' '},
6| &[4]byte{'G', 'T', 'F', " '},
7] &[4]byte{'J', 'P', 'E', 'G'},
8| }

=T VARE 3 4 A

1| var heads = []*[4]byte{

2| {'P', lNl, lGl, 1 l},
3| {'G', lIl, lFl, 1 l},
4| {'\]', lPl, lEl, IGI},
5] }

ToXA AFKAALSFTEOE

1| type language struct {

2| name string
3] year int
4| }
5]
6| var _ = [...]language{
7| language{"C", 1972},
8| language{"Python", 1991},
9] language{"Go", 2009},
10| }
=T A AL A
1| var _ = [...]language{
2| {"c", 1972},
3] {"Python", 1991},
4| {"Go", 2009},
5| }
TEXA RS ASFEE

1| type LangCategory struct {

2| dynamic bool
3| strong bool
4| }
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F18% . . WA Aok bt

5]
6| // VHIRSHAEMZSTUAGREZER N—DEEMIIARZERY,
7| /7 TTERFEEAF—NEREZER  map[string]lint,
8| var _ = map[LangCategory]map[string]int{
9] LangCategory{true, true}: map[string]int{
10| "Python": 1991,
11| "Erlang": 1986,
12| +
13| LangCategory{true, false}: map[string]int{
14| "JavaScript": 1995,
15] s
16| LangCategory{false, true}: map[string]int{
17| "Go": 2009,
18| "Rust": 2010,
19] i
20| LangCategory{false, false}: map[string]int{
21| "C": 1972,
22| s
23| }
=T VAR i AL
1| var _ = map[LangCategory]map[string]int{
2| {true, true}: {
3] "Python": 1991,
4| "Erlang": 1986,
5] +
6| {true, false}: {
7| "JavaScript": 1995,
8| +
9] {false, true}: {
10| "Go": 2009,
11| "Rust": 2010,
12] +
13| {false, false}: {
14| "c": 1972,
15] +
16| }

E& AL@GIABITT, RE—ADLEEH
— .

&
e
<
|
)

|5 %me i

EACE 9 . R B LG @ g AT (F28%)

FGoEM A GMAE (Fl14F) —LF, KINCAET RE 4o R RUME T RTHERER
EAANBRHE (A E) &4 iz .
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R B ABRSAHE A bn A 5 % T it

F18% .

Bz ey, {2

RO EBSER A A AREA —ANEM .

K% F B B RAATE T AR R A

E PR SRR

4B . b R Aenk 4t

AT AEEAAR TR ER G AEA .

CAe 2t U E iR R ig

23%) 69EtME, M FK ALK RATE R -

— A F

—k iz (TR A B T A7)R )5
RAACNOS L L ERFOEATAIRF, S—x L ERAARME

J P E)

R — ARG KA 1 A AL AF T Y] 6 nil AR R4 #AT L

o ARSI

0 R LA T A B (R

1| package main

2|
3| import "fmt"
4]
5| func main() {
6| var a [16]byte
7] var s []int
8] var m map[string]int
9]
10| fmt.Println(a == a) // true
11| fmt.Println(m == nil) // true
12| fmt.Println(s == nil) // true
13| fmt.Println(nil == map[string]int{}) // false
14| fmt.Println(nil == []int{}) // false
15|
16| // THEHXEATRMFREL,
17| /*
18| _=m==m
19| _ =8 ==5
20| _ = m == map[string]int(nil)
21| _ = s == []int(nil)
22| var x [16][]int
23| _ = X ==X
24| var y [16]map[int]bool
25| _ =y ==
26| */
27|
|22 25 M0KEREE
BT ERCRAGEREREREE RERTEAAS VALE)  BAEEMEA—AEEEE. —

O &R )

SABAEBEEETHNSG.
TH EFRE L

AT AR A B KA len kKRR —A

B AF g Ey K E AR

— N ERBRHMEGZE
MR EEEET TR AMBGKE

B REGKE
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F18F . . WA Aok bt

T . BANREHBRE—ANint REATLERME. RAERRREOEZETRELRK, Fhcap # R
R T Bk 4HE -

—ANABKEAEERIRE . - MRARMVGHAAORE R EEMERI B ARG KE
AAF. MABHKEAZETAEBITHZKXET . BAREE, WA TAKIAAZHEKA . Wh ik
FEARVE IR A RE, A (AAstdn) ARARFEAT Z.

— A F

1| package main

2|

3| import "fmt"

4]

5| func main() {

6| var a [5]int

7] fmt.Println(len(a), cap(a)) // 55

8| var s []int

9| fmt.Println(len(s), cap(s)) // 0 0

10| s, s2 := []int{2, 3, 53}, []bool{}

11| fmt.Println(len(s), cap(s), len(s2), cap(s2)) // 33 00
12| var m map[int]bool

13| fmt.Println(len(m)) // ©

14| m, m2 := map[int]bool{l: true, 0: false}, map[int]int{}
15| fmt.Println(len(m), len(m2)) // 2 0

16]

BAFZOBFPOENMRABGKRERBEEAME, EIATE—NERTE. MK EE®
%?P#&T”%kr% TAAFG AL .

|ﬁ&%@&§“%m?

—ANERBEVF MG ERAKTERBEN A VvIK] kET - SBREINARVIK] A —MTEEI
Rk K o

kv AE—NARE A, AV[K] T

o WwRKEZ—ANFE, MEeLAHL L@ BN ALSFERETTHRIGER. A4, =R
v, N ke T bk .

o WRKAZE—ANEE, NELAA—NEE. B CLAA—AEREF LT len(v), TN,
e BATE 2] A — AN BR

o WwRVE—NRMInA, MAEZBTHZE £ DB .

BV A—NBRHME, Avik] T, kORBLAA (RBATRARXFERA) vOORBGTHERAY .
Ik,

o WwRKAE—NHEXBALTRERXME oM, N vk] ABITHRKER DI
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4o Rv[k] A B —NRAEE P AAREF LvE—NTEnilbk g, W v[k] &EATE %)% & R
— AN

WwRVIK]RARATEREHSEAY PRAKSRGTE, NERBWTATREZ £ - DB, Bty
A —ANEflnilsk 4t (B R KkOFBEEEERDLR)

e Rv[k] A RkEAREREHEY PRAKSRGLE, FHBRFEVI AR S AL ERMEKY L
B, Mv[k]&E—AMNbBR4HAG RO T HREBGOTMA . —RHFELT, vIkK]BHAAZ—EMA
AE K AZRAE—AMVIK]EAAE—RMAGRAEESG T, v[K] TREE—ATHeF AR

. WHEABRERZ-ANAEXBTHMEHRE, ARRTESA SR A4ME K % B 565720k 4
v

—RT T BB LA R AR R 6] T

1|

2|

3

4]

5]

6

7]

8

9]
10|
11|
12|
13|
14|
15|
16|
17
18]
19|
20|
21|
22|
23|
24|
25|
26|
27
28|
29|
30|

package main
import "fmt"

func main() {
a := [3]int{-1, o, 1}
s := []bool{true, false}
m := map[string]int{"abc": 123, '"xyz": 789}
fmt.Println (a[2], s[1], m["abc"]) // ZER
a[2], s[1], m["abc"] = 999, true, 567 // %X
fmt.Println (a[2], s[1], m["abc"]) // EZEX

n, present := m["hello"]

fmt.Println(n, present, m["hello"]) // 0 false 0
n, present = m["abc"]

fmt.Println(n, present, m["abc"]) // 567 true 567
m = nil

fmt.Println(m["abc"]) // ©

/7 FEXMITRERFL.
/*
_ = a[3] // TR
_ = s[-1] 7/ TIRER
*/

// TEXJUTBITESEM — bR,

_ = a[n] // panic: THRHR

_ = s[n] // panic: THrHEFR

m["hello"] = 555 // panic: mA—PEEME
3

Iﬁ/m""r:‘k]]):lléﬁm;ﬁ 1)

AT RFGEBABER XB R A, BN R GARENE —NERGH L. AL—R
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LEMHE (FITF) F, KNCETRIBTTRERFES A LRGAIFTLKRELT

1| type _slice struct {
2| elements unsafe.Pointer // 3|REREFMEREDS EHTER

3] len int /I KE
4| cap int /! BE
5| }
BARECHERST WA RANGAREHTRIFLRZ B IR ERIERE -, 2% KK LMY .

TEMBEAETETRERFS TR RO AR E L -

L@ERETEOAGABEALA A GERFRTHEL . BEFT Y lenFRERT— MR SWEMHT %
PALE; BEHES G cap R F—MAEE . TORXRKARAT M hBOAEHRA .

EERTFEL
N {EMEES T L TR
ele:‘nents —— 0
en 1
cap >
len-1
cap-1

RE—NWABGREALFRFSTRIZT MR RGAFAR L, (2RI AMBRERFELAR A
BEog—AFTh&E. W, LAFOMABEARBRRIRENTHE.

EEAFT, KTirlen (€4) B Tiicap (F&EE) MELEFFBTRFTATOWHME. SR
R A PR — TR REL, ERENTRALCWA (A BP9 ARATE -

TP KRN BLTRLRN A E append HER e — M ARa b A R L EmFB — Ak o ZA
WG RA TR XN AR EF AL, ETRIEST, BRRATEABDIOEE (ALK
) Aninmt LR EKE

% — /N A AR — /> append S R 6y KAk K

o WRBWOAFTHERT I (Rat) WAOTRAERLORE, N—AD;GRERF A BHFH®
FREHRFARGAERDA O LE . B, B AFRERDA TR TEMRELE -

o LN, XA RENHGRBWAREER. X, AR POMAALZTLARETERDA - A
M h A EMBEATRA—AAERELE.

FF—¥HRR—HROST LRAMFLGAA .
— R A BT R AR AAA I AT REA SR ROTR . KRG ST &~
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Bk, —RERNTREREA—AVRAOECABEE, BRI A LD I8 (525
F) . BABIR, —RENRRBLHE LT REL— W RAKEEE IR G 2T

|5 5 miaa

5 — A BRA R GIIT R LG, BRI R A S REALE . R — BT R
po (BKF MR A HRILE S — BT .

Tkt —HE, B AR RMEL S ARG, ENBELIRENLE. CNORERE SIS .
e AR R, L RABET —AMARETRERFEE. WERTARLI S — A .

G — N AMIRIA S 7 — AN, PTR S L R AR HONR A R H B B AR . M TG, AN
FAAR R FAET LA -

— N F
1| package main
2|
3| import "fmt"
4|
5| func main() {
6| mo := map[int]int{0:7, 1:8, 2:9}
7| mil := mo
8] mi[O] =
9] fmt.Println(m@, ml1) // map[0:2 1:8 2:9] map[0:2 1:8 2:9]
10|
11| sO := []int{7, 8, 9}
12| sl := sO
13| s1[0] = 2
14| fmt.Println(s0@, s1) // [2 8 9] [2 8 9]
15|
16| a0 := [...]int{7, 8, 9}
17| al := a0
18| al[oe] = 2
19| fmt.Println(a@, al1) // [7 8 9] [2 8 9]
20| }

I/?i"ﬁw%\‘—'ﬂﬂ'l MBS LR

B — A P R — A % B R A — AR L 09 R — A . Wde, AT — AR 4
hm. kLM PHAREBER (k, o), MTEGERINYXGRLERDEAN; 0. Tde)isEh
RBRAEK B L EBEH A e -

m[k] =

M E&Hfdelete AEM— A4t P MR — A% B . e, ToE6)delete A4 Iesd i k 2t R 89 % B M
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Befdm P M. Rk fmn P REBEEAAKGELE, NHBEARA N8B E, RS 4E2—ANBR,
Bp4g m & — Anil KAE B 4T o

delete(m, k)

T @ P] F R T de T & — A B AeFe I — A B4 MITR & B

1| package main

2|

3| import "fmt"

4]

5| func main() {

6| m := map[string]int{"Go": 2007}

7| m["C"] = 1972 // M

8| m["Java"] = 1995 // i

9] fmt.Println(m) // map[C:1972 G0:2007 Java:1995]
10| m["Go"] = 2009 /] BY

11| delete(m, "Java") // &

12| fmt.Println(m) // map[C:1972 G0:2009]
13]

E& £Go 112 A1, BRAITHERFTOZBIRFHFFRE L, RRITIHERTERIFFAF .

— M EAFTHAETNEERELY, KNAEEaLFRmitx, LREALETMRLE . 22T Fa6
AR T 8 L& AT ARG P8 .

EATTTAE LA A append {3, A—Ah ARR, R A REOALEFRE—NFHEG40
Ao HFHGERMA OSFEBMA PHHAGLERTAMBSRGTE . &, Aahbh i RK
sbappend HEEATHE R . BR, WRENEE (FEFLAFERFFEFFT o) » KRNTAELERDA
WRAE 26 3 sk bn R A R AR T A

Got FARE—ARNEF XK= R FHh—NTE. KANLMEA append &dife G @A A4
GFIRBE—REREALEMGRE. DALETOMBRIENEESDG LS A BE—F T4
%, AKY AT append A E &% -

T @& — T4 H append A E & £ 8Bl T

1| package main

2|

3| import "fmt"

4|

5| func main() {

6| s := []int{2, 3, 5}

7| fmt.Println(s0@, cap(s0)) // [2 3 5] 3
8| sl := append(s0, 7) // WI—A TR
9| fmt.Println(s1, cap(sl)) // [2 3 5 7] 6
10| s2 := append(sl, 11, 13) // HIENTE
11| fmt.Println(s2, cap(s2)) // [2 3 5 7 11 13] 6
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12| s3 := append(s0) // <=> s3 := s0

13| fmt.Println(s3, cap(s3)) // [2 3 5] 3

14| s4 := append(s0, s0...) // PAsoREmRMsoFIBEHITE
15| fmt.Println(s4, cap(s4)) // [2 352 3 5] 6

16|

17| se[0], s1[0] = 99, 789

18| fmt.Println(s2[@], s3[0], s4[0]) // 789 99 2

19] }

%, NEappend HFZ—AMEREHAHE (F20F) (FTTRILEPNL) - CAANLE L+
BB (W) A—AEREH (A20%) .

TREAPHBBATTRLEFEE. B, KNAFTFEATRSZIZARN PO ELAR AfFET
KXo L@l F+, F84T. FIATARIATERATRA—#HF X, BITERT AS—FHFX. £
F—FFTXF, BEARSAELAEMTAE % % append HFGFE A5 . EF=#HHZ P, —4
(P —ANEHERALFLEYY) SHEAFRETHEANSE, WA EHELARB=AR ... . XT
TRAFRFOAA, FRLTTHELE (F20%) .

B EBIF, B144TFNT

s4 := append(s0, sO[0], sO[1], sO[2])

sl := append(sO, []int{7}...)

s2 := append(si, []int{11, 13}...)

HFEAAT X, append BEF R ERE AFLGEUFE—NEL B, RO LELEEL
M—F . Hé&ER, CMNYREEY (Fla¥) LA—HK.

£ E@egAE+

o Z8fTt9append HEAMK AL RWA s1 AR —RHFTGAHZ . RREAZWA so T RA RBGTA
TEARIL R BIAF A T E . % 14478 append R A AL 2 B AR 6 1L

o #1078 append ZFK AR R A AL RA s2 ARFHOABZRHE . REZWAs1THTATE®
o R G5 B INFT T L -

Brvh, tmegfF P AREIAN, WAsifs22FT—%1%, WASOFS3EZMANLE. TEX
KEABLETALOOREFERINE MR GRS .
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s0 99 53
elements P 3 iy elements
len (3) 5 len (3)
cap (3) cap (3)

2y 789
3
elements 5 >
len (4) 7 3
cap (6) 11 5
. s | 13 2
elements 2
len (6) R
cap (6) elements
len (6)
cap (6)

HiE&E, I—Nappend HKEAFRZAZRDAABEANEGH, ERVANEERATERRFE S
R ERFHFEALT. STETHRERESR, LREABWAGESR D, NERWROEETE D A AR
MR MG . ZHEMGBOREERMAA RS S TATENEIL, A ERERAKAHKESEL
€ append S ZCR A 69 Kk akbn B o AR FFBER G

L@RET, EERREF,. KNFF K append HFRAM G ERRMA AR R o oo

1| package main

2|

3| import "fmt"

4|

5| func main() {

6| var s = append([]string(nil), "array", "slice")
7| fmt.Println(s) // [array slice]

8| fmt.Println(cap(s)) // 2

9] s = append(s, "map")

10| fmt.Println(s) // [array slice map]

11| fmt.Println(cap(s)) // 4

12| s = append(s, "channel")

13| fmt.Println(s) // [array slice map channel]
14| fmt.Println(cap(s)) // 4

15] }

HZAA (Go 1.16) . append HZKIAM G H —MNEAFRA XY T T nil -

Ia’iﬁl N & make R E k| ZE 1 A Foi 4t

RTAERAESFTEERGERS A, RIETAER A Emake ZE kBB H R . HATHRE
£ A M & make HF ke .
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RAE 3 — 4], M & make RELELTIAR R BAGE K Aoy (F21F) 15,

BEMZ =AY XA FEnZ— MR ES KRNTAAT OGRS REARN RSB ER—DMREAM
By BR 4HA

1| make(M, n)
2| make(M)

FARBARAN R ET —ATABZAE I nAFERETEBRAFENFGZBAME . F = REA
ARG ET —ATAEA—AN DB EFEREEBRAENFGZBRGHE . s 3B OER KT E
HRRFRFIN .

BEkSsE—Mmhk £A, length#ecapacity Z A4 it %4k, 7+ H length * T % T capacity #&
TAR TEe AP HEORAREBER—NEBA S WA IE . lengthFe capacity 89 XA LM ¥4
HERER (RAETIAT—) -

1| make(S, length, capacity)
2| make(S, length) // <=> make(S, length, length)

F—NREORARABET —ANKEA lengthH LA F A capacity @ h . F=AXRFOAMRET —A
KE A length H LEE&A length®g i h -

1% Fl make B3l 2269 b P IPT A LR AN MA A (BRAh A FERAEG) TME.

T @A —ANET T T8 A make & 2 k@ # ok 4t o 40 | 69 46) F

1| package main

2|

3| import "fmt"

4|

5| func main() {

6| // BIEEMET,

7| fmt.Println(make(map[string]int)) // map[]

8| m := make(map[string]int, 3)

9| fmt.Println(m, len(m)) // map[] ©

10| m["C"] = 1972

11| m["Go"] = 2009

12| fmt.Println(m, len(m)) // map[C:1972 Go0:2009] 2
13|

14| /7 B Ao

15| s := make([]int, 3, 5)

16| fmt.Println(s, len(s), cap(s)) // [0 0 O] 3 5
17| s = make([]int, 2)

18| fmt.Println(s, len(s), cap(s)) // [0 0] 2 2
19| }

|42 7 A1 B new B SRSl B B
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AR @i (F15F) —XF, KNCETEI A E new HE T AR kA —MEMER OB AR A
FRE — /NG A AL A 6354 . A new R B R A RM . BAXANRE, new kst
T 8] uk 4t A by B AL R BL R A AEATINME -

R new HE R A RCIELAAFFZLERAETXN, FLEFERTRIZ 28 HARAAGTE
TREOZIAMEEA FAL

—AME ] new R 28] & A 6915 F

1| package main

2|

3| import "fmt"

4]

5| func main() {

6| m := *new(map[string]lint) // <=> var m map[string]int
7] fmt.Println(m == nil) // true

8] S = *new([]int) // <=> var s []int
9] fmt.Println(s == nil) // true

10| a := *new([5]bool) // <=> var a [5]bool
11| fmt.Println(a == [5]bool{}) // true

12]

|55 L £80 T Fa 1

—EXTEBAEOT IO F % .

o WwR—ANFKARET FAE, MNEWTELET FHE,; RITFK, R —MKRAZTT Fi
6, M TELRERT I . REREE, BA-MRARESH A (A#) B3 (F17
F) , HFECHIA L FRLABEFHREER —MAFR (F43%) L.

o — NI BALAEAT A EAR AT F20y, BpiEokin B RE R T Faukdy . ZXREBEA - B YRE
AERRBHE—NWTREERGABRE (A#EMEE) E.

o ILATHRAY TLEAA LT F3b6) . REFRILEFEL (F51F) .

— A F
1| package main
2|
3| import "fmt"
4|
5] func main() {
6] a := [5]int{2, 3, 5, 7}
7| s := make([]bool, 2)
8| pa2, psl := &a[2], &s[1]
9| fmt.Println(*pa2, *psl1) // 5 false
10| a[2], s[1] = 99, true
11| fmt.Println(*pa2, *psi1) // 99 true
12| ps® := &[]string{"Go", "C"}[0O]
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13| fmt.Println(*ps0@) // Go
14|

15| m := map[int]bool{1l: true}
16| _=m

17| // TEXJUTERERN BT,

18] /*

19| _ = &[3]int{2, 3, 5}[0]

20| _ = &map[int]bool{1l: true}[1]
21| _ = &m[1]

22| */

23| }

— MR, — AT FAEEEG HFEIR SRR THRE . (22T E AN . BB AEEZRRT
Fak, 2R EMNRFAETARENE R (ERREFOBR) - ATREZBARFLEZRLRAGR
A, AR EMNEGEIE, —RAELTEREMEE PRI ERGEF . EEwR ARG TE
RAAFARAEEMARERE, INERFZTRALY .

fl—RBXFMAR (B17F) F, KNTRANENKARE EWRALTRER —ANALEIND - FTA

o WwR-ABHFEUGTERBA—ANEMRER, MR L EE B4 XV GE PO HEANZH
RAFOENFR . RINTLMERGE GG RTA EWRTE.

o R —ABRHFEMGARERUEA - AFARE, MR LEG 2B AT XA GE F AN AT
FOEANTEK . RNV ERI R SRR K -

— AT

1| package main

2|

3| import "fmt"

4|

5| func main() {

6| type T struct{age int}

7| mt := map[string]T{}

8| mt["John"] = T{age: 29} // EEEMEHUEAIFH
9| ma := map[int][5]int{}

10 | ma[1] = [5]int{l: 789} // E{KBHYE MIFM
11|

12| /7 ERAREGFABEE, FAEREE— N RET
13] // TTHERIFEN. XH EEHRELRE K.

14| /*

15| ma[1][1] = 123 // error

16| mt["John"].age = 30 // error

17| */

18|

19] // ZERBRSS TR TR E FERE XA,
20| fmt.Println(ma[1][1]) // 789
21| fmt.Println(mt["John"].age) // 29
22| }
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AT Ak LB b8 AT R F N T 0 RATIRAR 15 8) SR F R L, AR A BR AL LR LR B A — AR R
Y, RBHAZIANMEREE, REAMNEIMNET T EERE SRGEROBRHTE . .

2|

4]

6|
7]
8]
9]
10|
11|
12|
13|
14|
15|
16|
17|
18|
19|
20|
21| }

1| package main

3| import "fmt"

5| func main() {

type T struct{age int}
mt := map[string]T{}

mt["John"] = T{age: 29}
ma := map[int][5]int{}
ma[1l] = [5]int{1: 789}

t := mt["John"] // IGEAZE
t.age = 30
mt["John"] = t // EKEBK

a := ma[1] // EREZ=E
a[1] = 123
ma[1] = a // B{KEK

fmt.Println(ma[1][1], mt["John"].age) // 123 30

AR RIRBN IR BT 6 o EAEHAR D .

|Mﬁ%&%WH%imH(W%WH)

FATTAM— AR B REF AT FUGEBRFAREE S — B . WRAERFELESRY —NRF

R BAE

kAL RO ARG LT AR (RAHKA) WLFETRA-ITAFARLE. 50,

AR RO A fe ki h (RA %) BAF—ETE.

GoP A MmAFI T 41 K 6915 %M X, (8% baseContainer £ — Ak & %) .

1| baseContainer[low : high] /7 SRR
2| baseContainer[low : high : max] // =TF#HER

L@RAFGLTHRYXFNT TEOZTHAYX

baseContainer[low : high : cap(baseContainer)]

PIA AR K& =T AaH X ea5b] . 2FET, XTHRBXMEAFEEEH 2.

(2% : ZTHEBXNZMNGo 1.2744 L #HF8 . )

L@ FRGBRF A RZXGBEMXFOTALAHLTI XA, SHNRBRE2RFLALT, E24
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BAT I 2] R AR -

/7 BRHRER

0 <= low <= high <= cap(baseContainer)

/ =THER

0 <= low <= high <= max <= cap(baseContainer)
FHERERAXAGRTF A RZRXNE 2R FETAL, F2ABTHZE FE DB
EE

o ARLEXAHHL, Tirlowh high#F T A KT len(baseContainer) . 122 €11 — & Tt
T cap(baseContainer) -

e 4o baseContainer E— M EAfhnilnh, REL@OF T TR ZEAXT THRGMEH A, N&Z
ANFIARZXR2EARDBN . AZXHELT, ERAELE—Inilbnh o

Fh AR XGERAKE A high - low- ZEAmax - low. KRAEBRGLERAGKET
RATEABMAYGKE, FEERWANEZETTRATEARMAYGES .

EEBE. RNEEET WA RAX T ASLET T, MR AELLE s . ABRMN0T .

o WwRTAlowHE, METHA% . WEMNRANERN TR TFTAFHB X ZTHH X .
o R Tirhigh % T len(baseContainer) ., METHE% . sLZAM F B RE R TRXTF 7KK -
o ZTHEMBATH Tiamax £IEFMIFLTARTIEK A% -

Woda, T @& TR KA XA AR ZFNE

1| baseContainer[0@ : len(baseContainer)]

2| baseContainer[: len(baseContainer)]

3| baseContainer[0 :]

4| baseContainer[:]

5| baseContainer[0@ : len(baseContainer) : cap(baseContainer)]
6| baseContainer[: len(baseContainer) : cap(baseContainer)]

—AMER T T kB R BT

1| package main

2|

3| import "fmt"

4|

5] func main() {

6| a := [...]int{e, 1, 2, 3, 4, 5, 6}
7| SO := a[ ] // <=> s0 := a[0:7:7]
8| sl := sO[:] // <=> s1 := s0

9| s2 := s1[1:3] // <=> s2 := a[1:3]
10| s3 := s1[3:] // <=> s3 := s1[83:7]

11| s4 := s0[3:5] // <=> s4 := s0[3:5:7]
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12| sb 1= s4[:2:2] // <=> s5 := s0[3:5:5]

13| s6 := append(s4, 77)

14 | s7 := append(s5, 88)

15| s8 := append(s7, 66)

16| s3[1] = 99

17| fmt.Println(len(s2), cap(s2), s2) // 2 6 [1 2]

18| fmt.Println(len(s3), cap(s3), s3) // 4 4 [3 99 77 6]
19| fmt.Println(len(s4), cap(s4), s4) // 2 4 [3 99]

20| fmt.Println(len(s5), cap(s5), s5) // 2 2 [3 99]

21| fmt.Println(len(s6), cap(s6), s6) // 3 4 [3 99 77]
22| fmt.Println(len(s7), cap(s7), s7) // 3 4 [3 4 88]
23| fmt.Println(len(s8), cap(s8), s8) // 4 4 [3 4 88 66]
24| }

TEHRXKAHBET L@egfe/;FaR EIANENLAIF DA GRS .

sQ 53
elements elements
len (7) len (4)
cap (7) cap (4)
51 54
elements 5 elements
len (7) ‘EHHH“MHHHM‘ = len (2)
cap (7) 5 cap (4)
52 #f;f,f’#f” 2 s5
elements ;3 elements
len (2) = len (2)
cap (6) . cap (2)

s7 56
elements elements
len (3) k len (3)
cap (4) cap (4)

58 3
elements / A
len (4) 88
cap (4) 66

MZFRBERTAE L, Whs7Tis8 X FHBENOAETNREAFAE, REhfiatTR—
MEAEONER B

Witk FURABRMEATRASAGMEGAERE . b, TEHAEZAHECP AN A FRP 0
S0A R AHEATHMAADZERTATL. L0MLEMEHR EABRET . LATHHILGA
BHG . SEAREE TG A FRSE T ERET AP A, A BREREI LR AL T
B R

1] func f() []int {
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2] s := make([]int, 10, 100)
3| return s[50:60]
4l 3

WEEL ALEOINRET, TR REXNFORE TR (50) st kA (10) K, ZRAV
@y

|97 7 #fe 0 S 4

MGo 1.17F4, — AN A TABBAA —ANHE T ERBOHAGIE4 R . B2 FfakE X
TR GKRE, NESBEBRES4E . —/40F.

1| package main

2|

3| type S []int

4| type A [2]int

5| type P *A

6]

7| func main() {

8| var x = make([]int, 3, 5)
9] var _ = (*[3]int)(x) // ok
10| var _ = (*[2]int)(x) // ok
11| var _ = (*A)(x) // ok
12| var _ = P(x) // ok
13|
14| var y = S(x)
15| var _ = (*[3]int)(y) // ok
16| var _ = (*[2]int)(y) // ok
17| var _ = (*A)(y) // ok
18| var _ = P(y) // ok
19|
20| var _ = (*[4]int)(x) // panic
21| }

I@*Jﬂ N Ecopy HFk B4k L&

EAVTMER A E copy BERE M h FOAKXEMNE S —Ah . ZANSWAGRETARER,
fageNeynk RBELAAAE . BeagiEil, AMA O RBORE LB LIMAME - copy H5ka 5
—NEEAHBRRIR BEASEARMA o FE%E—Acopy BERAM G AANFELTAL T — LR E
LE . copy RBMEEEHT SV AAak, sofd (int X)) AZXAAMNMA KA QR ME -

BHY—FNRBOT A EER, BT MER copy R kA AAMLAZ B F—NEBE - A Z
B B 4l TE .

- /l\ﬁ'J % :
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2|

4]

6|
7|
8|
9|
10|
11|
12|
13|
14|
15|
16|
17|
18|
19|
201 }

1| package main

3| import "fmt"

5| func main() {

type Ta []int

type Tb []int

dest := Ta{1, 2, 3}

src := Tb{5, 6, 7, 8, 9}

n := copy(dest, src)
fmt.Println(n, dest) // 3 [5 6 7]
n = copy(dest[1:], dest)
fmt.Println(n, dest) // 2 [5 5 6]

a := [4]int{} // — A

n = copy(a[:], src)
fmt.Println(n, a) // 4 [5 6 7 8]
n = copy(al[:], a[2:])
fmt.Println(n, a) // 2 [7 8 7 8]

Fg b, copy AR —AARKE . KAMTAM append R EAE -

3]
4]
5]
6
7]
8]
9]
10| }

1| /7 BRRITEERAT,
2| func Copy(dest, src []T) int {

if len(dest) < len(src) {
_ = append(dest[:0], src[:len(dest)]...)
return len(dest)
} else {
_ = append(dest[:0], src...)
return len(src)

R copy BEARAE—NEARZ%, CrE@mey A append 89 LIAE AAe kB 571813 % «

JRNFBI—A A, BRATET AN A append T & —ANEEAR & B A &A1 LR make Av copy % # sk &

M E .

EA, BOA— A copy BTN AB—ATHEIRFF RN AZF WA (F19%) .

HEZRAA (Go 1.16) » copy HF B M AL LM T e LA A E G nil -

EVEY %

FGo¥, RAVTLMER T @695 %M X\ k& —ANEEF st E.
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for key, element = range aContainer {
// {fFBkeyFlelement

FEIEEH X P, forfrrange A AN %X4F ., keyFrelement FRAEIA L E . 4RaContainer &
— MR SsE ke (RFE AR, BE) » Mkey®WRABLRANE LM int .

E@AF R for-range B EHM X PO F T =LTUR AT EHEFARF T 1= BHEFAFTHMENGY
1%, keyAnelement &EZ AN EF AT E, XifdeRacContainer £ — M A A& A (A &A
%4 » Mkey 8 RAKMEH AN E LA int -

Ao tE 489 for AR RAZ I B —4F, F - for-range B ARARE R R T AMRE R, L+ —A2RX
8, A—NEEXE (GEIEST ZEGHS) - B KGR A &K AR X G RBRIF .

Fo for AN AARE H —4% . break #= continue &7 ¥A4E Al £ — A for-range fE 3R iR A2 42 4] o 89 B XK
B P,

— AN F

1| package main

2|

3| import "fmt"

4|

5| func main() {

6| m := map[string]int{"C": 1972, "C++": 1983, "Go": 2009}
7| for lang, year := range m {

8| fmt.Printf("%v: %v \n", lang, year)

9] }

10|

11| a = [...]int{2, 3, 5, 7, 11}

12| for i, prime := range a {

13| fmt.Printf("%v: %v \n", i, prime)

14| }

15|

16| s := []string{"go", "defer", "goto", "var"}
17| for i, keyword := range s {

18| fmt.Printf("%v: %v \n", i, keyword)

19| }

20| }

for-range AR 3R A — LR X

1| // REBRERATE,

2| for _, element = range aContainer {
3] /7 ...

4| }

5]

6| // REITTHEEALE,
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7| for key, _ = range aContainer {
8] element = aContainer[key]

9] /] ..

10| }

11|

12| // EXTEREATE. WERM L—NEFMEN,

13| for key = range aContainer {

14| element = aContainer[key]
15| // ...

16| }

17|

18| // REMTHEEATEHHR L.

19| for _, _ = range aContainer {
20| /1 FEAEFENIRE KRN E.
21| 3}

22|

23| // BEMTEREATEHET. WERAM L—NEFMEN,
24| for range aContainer {

25| /] BAEFERNILERXRKANE

26| }

B —MnilBe gt A Anildn A & A B . BEFGRHTAEER—DNZ R
—EXTRARI KA G@Y .

o BRI KB BIINE AT (TR A REALE) - REFH, Fl—MATPOLAGHR
K@, & B FRTREZ R, BEARZXRREH I, LR H R AEEMTEET .

o WwRAE—NBRHITHLBGBHIIRFT, —ANXRAKBHEGEABEMET, M ARIER
SR T E ok

o WwRA-—NBRHFOFAGRE IR, —AOK BRI ASLBRS, M E B FRRIER £
s AL P s ook

Lo RITAAREZA L EHARBER—DSn, N TEGRBRIEFFEZnFHAALXE .

1| for key := range m {
2| delete(m, key)
3| }

LR, |l fnh L ELTARAELY for BIRRB T -

1] for i := 0; i < len(anArrayOrSlice); i++ {
2| element := anArrayOrSlice[i]

3] /] ..

4| }

2t — A~ for -range 18 3R RAG 3k

1| for key, element = range aContainer {...}
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HENEROFLEE .

1.

3.

iR 69 % &8 & aContainer 89— A& K. &, 2 A aContainer W AZEL B EH T (F
17%) . WEKZ-AEBLOGME, AT R T TR K .

o #wRaContainer T—41%4, Marmwh IR EATETOEATAARAINBEIIT S
.o REAZMFAGI R RAERDOES) b AR IEMMTE .

o 4R aContainer Z—MmhA (RAB4) » BarwhIBRFIH (RFBRS) TE
G KRB BT EY . REZRDA (RFBR4) 9alKfibinh (Awk4) #
ok (R&%B) -

ERm ¥ EANVEIRY . aContainer @R F &) —MEME L E AWK ERE (B4 SBITE.
BT VAT 0 IR 8 & 69 B 3538 9 69 15 208 R 21K aContainer P89tk F . (EHAZXANR
R, JfHfor-range P& & 4t & B 69— 42, PTARAT R 248 A R R8s 44 iAo
FEA, ABERRGEH 2. )

I8 A% 38 g 69 445 24 4 A RAE 26 ) — T PR IR B & 5249 «

TEHINFRIET LRE MR AF L.

1| package main

2|

3| import "fmt"

4|

5| func main() {

6| type Person struct {

7| name string

8| age int

9] }

10| persons := [2]Person {{"Alice", 28}, {"Bob", 25}}
11| for i, p := range persons {

12| fmt.Println(i, p)
13| /! WEBR A LA R T T,
14| // RAHE R REZE R per sons— R,
15| persons[1].name = "Jack"
16| /7 WEBAS RME|persons¥izid, EAp
17| // Rpersons¥AMEIATHK—NTREMEIZ.
18| p.age = 31
19| }
20| fmt.Println("persons:", &persons)
21| }

WmbeR.

0 {Alice 28}
1 {Bob 25}
persons: &[{Alice 28} {Jack 25}]

Yo RENVH LH] P O RABKA— AR, ARBTG5 REARTF IR PERILER. 22
MR EOGEAMARSRIAAERIA F .

156




F18F . . WA Aok bt

1]
2|
3] /1 BRI
4| persons := []Person {{"Alice", 28}, {"Bob", 25}}
5] for i, p := range persons {
6| fmt.Println(i, p)
7] /7 KR, BHEBOR RARAELL R i 2R
8] persons[1].name = "Jack"
9] /] EMEBUNARAN LRI Eper sonsY) Ao
10| p.age = 31
11| }
12| fmt.Println("persons:", &persons)
13| }
MEHZERTRT

0 {Alice 28}
1 {Jack 25}
persons: &[{Alice 28} {Jack 25}]

T@E A FRIET EROE AP HEZAFR.

1| package main

2]

3| import "fmt"

4]

5| func main() {

6]

7]

8]

9]
10|
11|
12|
13|
14|
15|
16|
17]
18]
19|
20|
21|
22|
23|
24|
25|
26|

langs := map[struct{ dynamic, strong bool }]map[string]int{
{true, false}: {"JavaScript": 1995},
{false, true}: {"Go": 2009},
{false, false}: {"C": 1972},
}
/7 BERRST R BRE M T RIS TR 2R,
// BZHEERTE, REATHEEN.
mO := map[*struct{ dynamic, strong bool }]*map[string]int{}
for category, langInfo := range langs {
mO[&category] = &langInfo
// THEXATER XSS lang si& B E0H,
category.dynamic, category.strong = true, true

}

for category, langInfo := range langs {
fmt.Println(category, langInfo)

}

ml := map[struct{ dynamic, strong bool }]Imap[string]int{}
for category, langInfo := range moO {
ml[*category] = *langInfo
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27| // MEmoFm1FRBF—1%E

28| fmt.Println(len(mo), len(ml)) // 11
29| fmt.Println(m1) // map[{true true}:map[C:1972]]
30| }

L@ECERE T, BRI KB GBLNF R . PTAT @A AT BT TREE%SA TR .

{false true} map[Go:2009]

{false false} map[C:1972]

{true false} map[JavaScript:1995]
11

map[{true true}:map[Go:2009]]

BHl =AMk A BRSO RNR D, EREEH —ARRTOFZAGRM LR . A, —M&k
W, range RAEFERM —MRRTHAFZ-—IMFEE. WREMNZRBL —AMRRTHAFHT
%, BAABHMEARE R RO - R, A ‘A — M EwEAGESd GELT—F) -

HF—ARARZ A wRECGALEFRBGR TR, Wkt AF ML ERBHENNE
KT PRBHGAERZ—MFEE . S TIHGRARE A, RATRF 2% XA & F for- range
RGP &G H —ANBIRTEZF, AR AELG Ffor AR kB L EK . o, ETEREMFF,

K fa P BRI RE Fb T PR IREA S o

1| type Buffer struct {

2] start, end int

3| data [1024]byte

4| }

5]

6| func fa(buffers []Buffer) int {

7] numUnreads := 0

8] for _, buf := range buffers {

9| numUnreads += buf.end - buf.start
10| }

11| return numUnreads

12| }

13|

14| func fb(buffers []Buffer) int {

15| numUnreads := 0

16| for 1 := range buffers {

17| numUnreads += buffers[i].end - buffers[i].start
18| }

19| return numUnreads

20| }

|42 2 sm 46 4 5 pdiom sk 4k A

FREER, RATT Ae R mds 4 SRS AR .
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EATAB LA range X2 F /M — M AGIE4 RBHILETAFOLE . HTRRTOHKAE, X
MBS BARH —AMEHREH —AMARRTEAGRNEG S - T @e9H 5 6 m AR
EFME, e ELERAE .

1| package main

2|

3| import "fmt"

4|

5| func main() {

6| var a [100]int

7|

8| for i, n := range &a { // EH|I—NEEHIITFEEIR/N
9] fmt.Println(i, n)

10| }

11|

12| for i, n := range a[:] { // EH—MFHFFEEEN
13| fmt.Println(i, n)

14] }

15| 3

4ok —A~for-range AR T 69 = AMEFR T EHRA KL%, WRAWKEF, FHrange X4EF BRI
—nilZk 484, MBERKER—DADR . ETEINEFF, AaTAMERARKITH BT A7,
2R E— MG FH DB

1| package main

2|

3| import "fmt"

4|

5| func main() {

6| var p *[5]int // nil

7|

8| for i, _ := range p { // okay
9| fmt.Println(1i)

10| }

11|

12| for 1 := range p { // okay
13| fmt.Println(1i)

14| }

15|

16| for i, n := range p { // panic
17| fmt.Println(i, n)

18] }

19| }

AV VA L SR 6 38 4T k7 Pl A5 OB P 6 UK o Ao RBLIR 4R —Anild 4t B IR

1R .

1| package main
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2|

3| import "fmt"

4]

5| func main() {

6| a := [5]int{2, 3, 5, 7, 11}
7] p := &a

8] pfe], p[1] = 17, 19

9] fmt.Println(a) // [17 19 5 7 11]
10| p = nil

11| _ = p[O0] // panic

12] }

AT VON— AR e a4tk A b — Mk« A—Pnil AR RE DA B FH DR .

1| package main

2|

3| import "fmt"

4|

5| func main() {

6| pa := &[5]int{2, 3, 5, 7, 11}
7| s := pa[l:3]

8| fmt.Println(s) // [3 5]
9| pa = nil
10| s = pa[0:0] // panic
11 3

A E lenfrcap HFCAM & KA BAES . nilRWABHELAT 2 FHAR .

1] var pa *[5]int // == nil
2| fmt.Println(len(pa), cap(pa)) // 55

Imemclra’zﬁa”é

BxtoR—NMRUTOHRAEFTFEE, HFHa2 ML ERBATORARE WA, WEFTHRERFRG
T @ EBEIATF for-range RERMEMAA — ARG memclr AAE - KSEEAT, tmemclr
PR —N—AHEETEER.

1] for i := range a {
2] a[i] = to
3| }

AR B AR ERFERL.SRATES .

WRATRER Tah— kBB GEL, 208 BA (Go 1.16) AL £ . A, wRRITHEE
B, R FEErange XEFERMILI A 4T .
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I N E R lende cap 8978 A 7T At & 1 Y iF 0 2| W A5 1A

Yo RAZ BN B H% 1en RA cap 89— MR 69 % 58 — AN EA KA F BG4, RISIE A R R 4l
WA . HEEZRZ-AXRBAAERHint W RUEATE M -

— A F

1| package main
2|
3]
4|
5]
6|
7|
8|
9|
10|
11|
12|
13|
14|
15| }

import "fmt"

var a [5]int
var p *[7]string

// NFIMERRZZEEY A int 2B E B
const N len(a)
const M cap(p)

func main() {
fmt.Println(N) // 5
fmt.Println(M) // 7

\=4

A

I-ﬁiéﬁiﬁﬁ—ii;——/¢\¢27}% éﬁ'%ilgiﬁip%?iéi

E@EARIT, —MERHE, —AWHA O RERE R RAR R R . — A A R R 6 5 Kk
ERER. 2R, FEl, ANTRAARAMORERLRGEA—AWAVKEREEE. RAHA
et — L E (F20%) M.

"‘/I\@'J% :

1| package main

2|

3| import (

4] "fmt"

5] "reflect"

6] )

7]

8| func main() {

9| s := make([]int, 2, 6)
10| fmt.Println(len(s), cap(s)) // 2 6
11|
12| reflect.ValueOf(&s).Elem().SetLen(3)
13| fmt.Println(len(s), cap(s)) // 3 6
14|
15| reflect.ValueOf(&s).Elem().SetCap(5)
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16| fmt.Println(len(s), cap(s)) // 3 5
17| }

125 K3k reflect.SetLen AR E A ELHAMBLARIRTE—ANEHAWABNEET. FHL5H
#reflect.SetCap AR E ANEHBELRARNTE—NELEWABGKREFRERARKRTE—ANES
MAMBYEE. TN, AETERE> £ -ANADE

SR AL T ik 0 A R ARAL BART — AN R B R .

ESETAE Y

GoR A5 £ 509 M B i A #Ak. Wb A LK. TEMBAIEA . KATLH A LBIRD 055 A B
EETE S

ETEHIHART PO TP, BEsAREINGWH . TREHAFEE . toREXBTHEMATEE .

| i s

HT AWM RERES (1.1I6RA) » RRELOLE—NMAGTEA .

sClone := append(s[:0:0], s...)

EMNWTAE AT @LAER . 22F LOESERML, EA-ATLEIL: LREWA s L—4
2k (2% 3knil) » MERWH A —Iniln A -

sClone := append([]T(nil), s...)

L+ & 3X A frappend EILARA — AR R . BATFBEG N G 3RE F 2L E R 6995 K — A m T a1 g — & D
PR F ORI K o HATT AME R X AAF R R R AR

// B{Tmake+copys:i] :
sClone := make([]T, len(s))
copy(sClone, s)

// BE T EKmake+appendsti,

// T EBINEFGo LAV, 165k, X7

// KHIbL_EmImake+copy SRELmEE — m.

sClone := append(make([]T, ©, len(s)), s...)

@A Fbmake A A — Ak A ke R s Z—Anilw A, MR R kT REEE —Aknil A .
W, ERAEEET, RNEEAREEERARMEEN . WRANALEE, NEES 5L

var sClone []T

if s = nil {
sClone = make([]T, len(s))
copy(sClone, s)
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3

HEGoB 7 L E4%1. 15H&$< AL, T —F e A%, 12 M append kL% A o4 Al make
Jmcopy £E 43 % 8 LIS AFYE . B 78 %iF & 2t make+copy A 7 R BT 4526918
¥, I A 4% kﬁ%ﬁm%&ﬂawmd%iVWHmﬁ

|k —8xtn A &

MOCEARBTWROLELEAG T RELGMG, MALEIRZZARKEG . BTk, Sk G—~
7T B B AR M B BT,

o o RE KK RFLRERFFA, MM T ERE BYGENTERFAH -
o WwRIRAKORFAERRFRAE, MEAT AR BRI — LT EA BN WM R L F L E
Eo

AT@ewF+, Bi%from (83) Foto (REFE) RANSZXN T, FELfromF KT to-

1| // Bk (RERIRITEREF)

2| s = append(s[:from], s[to:]...)

3]

4| // BZFAE (RIFRIKITEKRT)

5] s = s[:from + copy(s[from:], s[to:])]

6]

7| /7 BERAE (RMREERIRITERIRF)
8| if n := to-from; len(s)-to < n {
9| copy(s[from:to], s[to:])

10| } else {

11| copy(s[from:to], s[len(s)-n:])
12| }

13| s = s[:len(s)-(to-from)]

e RAALETRIANALCH, NENEGERERAMGLER S B RO LEBL LG TEMA, A
B R A B BE

1| // "len(s)+to-from"EMiREIEZ ATV K,
2| temp := s[len(s):len(s)+to-from]

3] for i := range temp {
4| temp[i] =
5] }

AELERE T, L@REAfor-range BIRIE KB 7 A7 A RiF B HRAA — S memclr AR

| Bk — A&
MR — AT EZMBR— AL EROFY . A FILETARML—L.
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A T@GEFP, BELIEEMBRGTLEG T, FLECLT—NME%0 T

1| // B—FAE (REFERRTENRF)
2| s = append(s[:1i], s[i+1:]...)

3]

4| /7 BIRFIE (RERKTERRF)
5] s = s[:1 + copy(s[i:], s[i+1:])]
6

7| // LEWMAIEBFES S len(s)-i-11 Tt
8]

9| // B=FAE (MRIFFRIRITERXRF)
10| s[i] = s[len(s)-1]

11| s = s[:1len(s)-1]

P RWAGAETRIAELSH, NANSREENS HRGAEME EQLEM, A 24y
HAwE .

1] s[len(s):len(s)+1][0] = tO
2| // B8&
3| s[:len(s)+1][len(s)] = tO

KPR MRt B L&

Hit, ENTEMpBHLLRELGGA TE.

1| // BRRTE—M/IRT2EL,
2| func DeleteElements(s []T, keep func(T) bool, clear bool) []T {

3| // result := make([]T, 0, len(s))
4| result := s[:0] // JZRITRERTE

5] for _, v := range s {

6| if keep(v) {

7] result = append(result, v)
8] }

9] }

10| if clear { // BHRENMHRNFHE,
11| temp := s[len(result):]

12| for 1 := range temp {

13| temp[i] = tO // tORERITHZTE
14| }

15| }

16| return result

17| }

EE: WRTE-ARRTER, FEA (F34%F) THRASZED A RXBEILE Z for-range KA
i@ mAFEEBATE WA -
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|3 — R PO AEEAR B — A A P

BZBENLE 1 £ MR TARH LA elements PO T E K EKEANBN Z— AN s+

1| // F—MAiE— 1T,

2| s = append(s[:1], append(elements, s[i:]...)...)
3]

4| // B—MEERESKERANEDIRIL.

5| if cap(s)-len(s) >= len(elements) {

6| s = s[:1len(s)+len(elements)]

7| copy(s[itlen(elements):], s[i:])
8| copy(s[i:], elements)

9| } else {

10| x := make([]T, 0, len(elements)+len(s))
11| X = append(x, s[:i]...)

12| X = append(x, elements...)

13| X = append(x, s[i:]...)

14| S = X

15] }

16|

17| // Push (GEANRILER) o

18| s = append(s, elements...)
19|

20| // Unshift (GEAZIFFK) -

21| s = append(elements, s...)

BAETRIGTE
TAETRIGTEREA—NA PO ALFTEM. BNTMEA A BEFEZHE— NG
WA, REEHAL@GF XBEARXIETE.
|4 ka4 A Mty . ATIR/JG 3. AR L/ G
BRxEEAFR BT EAe B MAsHAEY —ILE -

1| // ®id (pop front, X#shift)

2] s, e = s[1:], s[0O]

3| /7 At (pop back)

4| s, e = s[:1len(s)-1], s[len(s)-1]

5| // Bi#E (push front)

6| s = append([]T{e}, s...)

7| // J5¥E (push back)

8| s = append(s, e)
HiEE . 15 append HERBALEE FAIBRMAAY, BABANLEHH AL LS @G, HE
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AR RAREEEAR—AEROAEZAREABAZRENAOAE . HTAEARTS
B R R, RETRATRS EH R, 224 LE MRS A Lt T4 L8 ARIEE % R I8
6. BT A RAE AR S . B4R AR R I E A AR

| % F L@ &0 A 3z 69 6] F
EERT, FREZMHEFG . I TEXLEETOEY, LdehF b e KaG %I T 87 3k T Ly,

HERLHRARERE . BT, R F BT ARE LR ILR FINRSE . KT %Go»’a%— EEEEEAD
NE K FEAFGRE .

LESEX DX THECHD,

GoTXHMNEES (set) XA . 2, EERAUTURZMME Aok KA BN . AFHET, RNF
HAE R Bk g XA map[K]struct{} IBM—AMAEFRLRAAKGESERN . A struct{JWRTHX,
PrAsbiR 4F XA GGE 65 TR RN 5 .

| Lt 55 RBMAENSHAR S

HEL, LRTAZHEZRFOAREARRBATR Y . R TS BK BN BOEF AR F &K
K, EEAMBERX-ANBEREAFRCYOLENHE, AR ARLZTRUERSERECHALERLELY .

12&FRGEHR—NEEENAEFRRLE . FMEAFLRFHARmMIFRMEXF —MNEBMEE S REK
FEFE . HHEREHHLR T ML ($36F) —T AT MGo X FHe &M HF LR FHK.

APh AR HH=ZFER. BAABMARH I SE R EF . ARGH T ZAHFGo101.org W 5 1 BT
Bpgathip ey s h .

g 3 il
PN ¥ LA

/’-.": ;"‘_"'

(GER T X EBENAT “Go 101”7 HKF 15 Flgithub.com/golangl01/golangl01 § # BUK 3 & 5 #R)
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https://gfw.tapirgames.com
https://github.com/golang101/golang101

¥
©
e
«.N,
xR
_&E.

Gl

PR B ECRRET—H, FHERURCoTH—HERRY . ALBIREETEHIOEH TS

+

|5 H s X2 AGRFLHE L

TR EFES, FHERVOAFEHE AT .

1| type _string struct {

2| elements *byte // S|AERKENFED
3] len int  // FREFRFHIH
4| }

MEAERARE BNTAB - AFHEOARILEEA—NFF)F7 . FEE, KNHAEZTAE
—NFHEAEEEZ-—ANTEEXE A bytetd (BALELTHZEG) WA -

A, MO LFLERINT SR, byte FAE XA uint8 89— 45 % .

| % F 580 —RsEs

AE @ EFLE, KRNCERTHRI TR TFHF S —F .

o FHBM (FARARSHHFAMERGM) TAHKAKE -

¢ GoXHAmARNKYFHEFHELATHA : Wi FTRE (BEAEFOEAT) R TR (AG
FWAT) o BRNBFRZAL (F6F) .

o FHBIEAANEMAZTTNSG . NEFHBATOHLETARA " KF K&k F.

o BN TUUAZHEF+Fo+=RIFHFHSB -

o FHBEAUMATIKEY . - FHBEAUGETUAR == 1= biRELFRILK . F A
B/ F M, A—AFHSEAAGELTARN> . <. >sfe<=bREBEF R . Srik
AAAFHBMGHE, CNYEREFTHE—RITHRE . WR—AFHERF—ATH BT
B, AELEF—ANFHERE WNF—ANFHSAREFHRRE.

— A F
1| package main
2|
3| import "fmt"
4|
5| func main() {
6| const World = "world"
7| var hello = "hello"
8]
9] /] BHEFRE.
10| var hellowWorld = hello + " " + World
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11 |
12|
13|
14|
15|
16|
17|

»k

F19F . FHE

e

helloworld += "I"
fmt.Println(hellowWorld) // hello world!

/! BT E,
fmt.Println(hello == "hello") // true
fmt.Println(hello > helloWorld) // false

}

FEXTFABRUPEGF L.

AeJavaildd —#, FHEMOAE (FREFT) TRTERY . FHEMAOKRELEZRTRL
MERE . —ATEFHGFHFEARAIN A —NFRHERALCRERGRE .
FHERUVEAARGT & . RATT A
o {# M stringsir/BEE 8 R4S KRBT EMNFH BRI
o AAAERI len kRR—NFHEMGKE FHFEFABOFTIO -
o MERTEERI ($18%) &k aString[i] kKM aString PO HEIiNFF . £&
KNaString[i] £ R T Fak8y . #5EH, aString[i] T THE & -
o M FWhiEEk (%18%) aString[start:end] kKM aString®—MFFHFH . K
2., startArend¥H aString P AL F T T4z .

o HTHREREFRERWL, —NFHEIRMMATRIG, MRATHARAFPRAKEZIREFTT .
—AMNFh A%k XaString[start:end] ¥R E L R LG F AT $ aString £ F —H 9K E
FH o

— N5 F

1| package main

2|

3| import (

4] "fmt"

5] "strings"

6] )

7]

8| func main() {

9| var hellowWorld = "hello world!"

10|

11| var hello = hellowWorld[:5] // ERFFE&Fr&
12| // 104RELFRHFhASCII (Flunicode) AL,
13| fmt.Println(hello[0]) // 104
14| fmt.Printf("%T \n", hello[0]) // uint8
15|

16| // hello[O] B ARA]FHUMAREHAK, A TE
17| /! PATHER B,

18] /*

19| hello[®] = 'H' // error

20| fmt.Println(&hello[0]) // error

21| */

22|

168



https://golang.google.cn/pkg/strings/

23| // FT—5&EAEFTEN : 5 12 true

24| fmt.Println(len(hello), len(helloworld),
25| strings.HasPrefix(hellowWorld, hello))
26| }

A& . WwRiEaString[i] #raString[start:end] ¥, aStringFEANTHRHAFTE, NEFSKE
RAIFH R BRI R L TARG S EMN, ERIHEGTEGRF TR RXAXOEELERERLEFTE (X LG
BERT I — KR, EEARZEHGRRASBEEARMLE ) . ke TEEIMFEITIEL 0.

1| package main

2|

3| import "fmt"

4]

5] const s = "Gol01l.org" // len(s) ==

6]

7] /7 len(s)B—NEHEFRZEN, Hlen(s[:1)ZTE,
8| var a byte = 1 << len(s) / 128

9| var b byte = 1 << len(s[:]) / 128

10|

11| func main() {

12| fmt.Println(a, b) // 4 0
13]

afeb AT AR 6 B AR B 1F S A A XA WA N (58 ) A=Rsh & B F & 4R if B 4]
P (F46F) -

|g:afg- % AL FelUnicoderd &

Unicodetr /i 4 A A AL BT PHENZFHT T —AR—F =015 . {2Unicodets & 89 2k K &
B RRFH. MADBE (code point) . K& LR Lk £ —AFH . Z0H S H—8F
W % AL AR -

M EEAGoT Mrunefl ($6%F) kAT MEruneE2AANE int32 ARG -3 % .

BB RAE, B EAEGRE T XAERS, e UTF-8% B FUTF-16%8 % . B 3 ZIAITHL F XA
UTF-8% % . AGoF . FTAH ¢ F i & & SAMANN RUTF-8% M6 . A miFt . JFAUTF-8% 4 69 F 4f
PRERFHBFRR . EEBITHZ, GoATH RAMLE—AFH $ ZAFAUTF-85 D) .

BUTF-8% A ¥, —ANAL S TR M 14N FF AR . Hde, HARED LM GIrtn —ARIEFH)
B —AFFAR MESFLFH IR —AFLFH) HEZAF T A

|54 A X0 XA 5%

EEBRTE (BTE) —XP, ANCETRIERTARLRERFHE LY RRLZT
D
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»k

F19% . FH$
X F A28 PR A AT 6 FAF B AR K6 KA AW

1. —MNFHEETUARLXERA—ANFF A (byte slice) » RITFR. —AFFmA LR E
—AMAEEAARNE XM byte A £ . KF W, —NF TR RBGRERE S
[]byte (7RBF [Juint8) -

2. —ANFHEMTUARE KSR A — N A A (rune slice) » RIIFKR. — AN &k £AE
—AAEFEAAREE A runedyn A £ . RF W, — M AR KRB GRE RN
[Jrune (7RBF[]1int32) -

(& . A BHEFTIMTHREANFT T WA REMEWMANEAM—ERTE . FFWAIEH A
RATRAEELALELEBGRE XA A byte X& runety i - )

B— AN SR B FAF B egsEd . R A P E AN SR UTF-8% M A —Blm AN F ¥ 24 R
FHEF . R EEE R AR Unicoded BAE, M A HAA Unicode B F /4 (A 2)
{2 OXFFFD (Unicode replacement character) . 3% F {4 OXFFFD 4 UTF-8% 4% 4 =% ¥ oxef
Oxbf Oxbd -

Y NFHEEERA —AEER N, WFEHFEPHBYGTTF ISR RN —A~— A B UTF-8
i 75 o AEIR @YUTF-8% A% 2 % 5 9| 3§ 4K 4% /L A Unicode & 4 5 #F 15 OXFFFD -

G- ANFHEERERA—AFI AN, BRWATOREFFAINRRTHE T HHEGFF 50—
WREH . EPGoE/THE AL RIA AH—RAB RGN L REAREHEROFAFY . SFH
B KA, BRI RIEAY . A, S—AFFUARBRA—AFHEEN, KT Y
Bty b ol bR LB B REAER T . STV A R R, SR F M R A
K&, ERBAHBRT. LABARLHNGRAREFT WA PHFFLERTHAY, 22558
WEFRRTHKY, FA—IFEF AP —AFHEERTELIREET FAE.

FEE, ARHERET DA I HGERT

o JEXGUIF-8% A F % /5 7| B R RF B HE TR T .
o MBERIFERMUT — R, WMEF XL AEFREHBTERAAEEH . IHEOHEHBELT—
TP

GoH FRIABFFF WA B RA R 6 B i . RATT AR T @] 69 7 ik k F XA 69523 .

o MAFHBMAFELE. IMHFEMSTIEELERMA, BAFEMARELS .

o ¢ Municode/utf8 f AR/ P o) H Rk FHRX L. I FTEXERSY, 2EALRTKS
1€ .

o 1l bytestzfE/E L P G Runes HEk B KRG —NFi WA EHRADEA . 2EF EAH KD L
MR BBAFT IR 5

—ANERT LR AR H] T

1| package main

2|
3| import (
4| "bytes"
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¥
©
e
«.N,
b4
_&Q.

5] "unicode/utf8"
6] )
7]
8| func Runes2Bytes(rs []Jrune) []byte {
9] n:=0
10| for _, r := range rs {
11| n += utf8.RuneLen(r)
12| }
13| n, bs := 0, make([]byte, n)
14| for _, r := range rs {
15| n += utf8.EncodeRune(bs[n:], r)
16| }
17| return bs
18] }
19|

20| func main() {
21| s 1= "HBBRRAR—ITHEBNEK. "

22| bs := []byte(s) // string -> []byte

23| s = string(bs) // []byte -> string

24| rs := []Jrune(s) // string -> []rune

25| s = string(rs) // []rune -> string

26 | rs = bytes.Runes(bs) // []byte -> []Jrune
27 | bs = Runes2Bytes(rs) // []Jrune -> []byte
28| }

|FH sy WA L AGERGRIER R

E@ LRI T FH P E TR LAGRBRI RN CNOREF T . RRERUT — 24
b, NmAFEESTHERLTRES . E XS AE LA (GoBEHF LE4EEL.16) AL . ZHEHY
i RiA

e —/for-range AT range X F N FH E 2 F ¥ 0k 69454k

o —NAMKFTEEREIINBEPHABBEGINF I A BFTHENER (28 HEHXBEANE
1B E L)

o —ANFHBILIREFZKXTHAMLBBGNT T A B F 4 B iR,

o N (BRI A—NMUMMBENFHEEAFRZFHETEN) FHEHERZXXNFUINF T A4 3
FRHEGER

"/I\g'J%:

1| package main

2|

3| import "fmt"

4|

5| func main() {

6| var str = "world"

7] /7 X8, i [lbyte(str)HATE—NREH,
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8] for i, b := range []byte(str) {
9| fmt.Println(i, ":", b)

10| }

11|

12| key := []byte{'k', 'e', 'y'}

13| m := map[string]string{}

14| /7 ZAstring(key ) HEHRANATRIRE Ho
15| m[string(key)] = "value"

16| // XBRFHstring(key ) AR EE—NMRES,
17| /7 BMEkeyR—MNEAATE, HAKNIABTR.
18| fmt.Println(m[string(key)]) // value
19| }

A& ARE—ATF, WwRAEMSMA string(key) QIR A KIEEF 9L, MZAT I B A T AR
Zvalue - 22, £ibdfT, RITHT2RRAR (PEARELZLOHERLE) -

5 — A F

1| package main

2|

3| import "fmt"

4| import "testing"

5]

6| var s string

7] var x = []byte{1023: 'x'}
8| var y = []byte{1023: 'y'}
9]

10| func fc() {
11] // PR RN FTRRR B

12| if string(x) !'= string(y) {

13| s = (" " + string(x) + string(y))[1:]
14| }

15| }

16|

17| func fd() {
18| /! BN ERREKF RN FTERES),
19| // BN FRBRAEP RN ERE S,
20| // BEENFRRAHEAf P NSRRI ER,

21| if string(x) !'= string(y) {

22| s = string(x) + string(y)

23| }

24| }

25|

26| func main() {

27 | fmt.Println(testing.AllocsPerRun(1, fc)) // 1
28| fmt.Println(testing.AllocsPerRun(1, fd)) // 3
29| }
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BLOF . FH B

I@i)ﬂ for-range & 3Ri& 7 F 45 & F 6955 &

for-range A3r4z %l ¥ ¢grange X F BT ARM —NF /4 &, ARBAFHE PGB E (MEFT
LE) o FAEFIEXGUIF-8% A F T 5 7] 45 4% A 15 A Unicode B # A5 & {4 OXFFFD -

— A F

1| package main

2|

3| import "fmt"

4]

5| func main() {

6| s := "efan@"

7] for i, rn := range s {
8] fmt.Printf("%2v: 0x%x %v \n", i, rn, string(rn))
9] ¥

10| fmt.Println(len(s))
11]

AL 7 6 50 e T

OX65 e
Ox301
0x915 <
0x94d _
0x937 ¥
12: ox93f
15: O0x61 a
16: Ox3cO m
18: 0x56e7
21

© O WKL o

IR b g8 R T A

1. THBAFREZGMEFEESE. REZRTHRAEAREZAFHETFTO TR, m— NG ATRER
% AFF #ATUIF-8% 4D .
FoANFHemmAMEE (F=2FF) A, EAF—ABEFERNFTF RITUIF-8% 4 .
FoAFRAfaed G E (1252 F) AR, NS EEE=ANF T HITUIF-8%4 .
FEFHFad— A RAR, AL ERE AT T HITUTF-8% 4 .

. s

FRETE—AD SR, SR ERAF Y R ITUTF-8H .
XFER b — A & AR, bl s RE = AF 3 # /TUTF-84R 44

3

3

S U1~ W N

A Adaf T —F4 % T O F TR ML for 1AL

1| package main
2|
3| import "fmt"

173



¥
©
e
«.N,
xR
_&E.

4|
5| func main() {
6| s := "efan@"
7] for i := 0; i < len(s); i++ {
8| fmt.Printf("S$Eev/NETTROx%X\n", i, s[i])
9] }
10| }
LK, RAVET AA R AT @ A28 89 ik B KA for-range BB —ANFHEFHFFTE

NTEARERFERR, T ELURNETRY T ERZXEZES .

1| package main

2|

3| import "fmt"

4|

5| func main() {

6| s := "efran@"

7] // XE, [Ibyte(s)ABEREHIKREFT,
8| for i, b := range []byte(s) {

9] fmt.Printf("The byte at index %v: 0x%x \n", i, b)
10| }
11| }

INE@ILABFT AR E, len(s) KBREFHEsFHFF . len(s)WHEEREAOD) - *»
fT#F 3] — A FHF P oy 2 FoRe 12 Rl %%ﬁwrwwﬁﬂ%%ﬁ*n?ﬁ$?%ﬂ5ﬁmﬁﬁﬁ
%, 12 M unicode/utf8 4z M & €, F 69RuneCountInString § & % —#F 7 ik . XA F R EIEAR—
B. H=MH5EA%A len([Jrune(s) )RR FH & s T L. RERFSINLILRATWE, 2tk
ARXBTHALAB R —DMTLRGRES, NAEFCHZERaAmftrk—8%. & ZX=f%
FEE R R REMAO(N) -

|25 54 % a7 ok

RTARM+ B FRBEFHS, RNLTAATEOGFTERTEEFTH S .

o fmtir/fE ¥ &5Sprintf/Sprint/Sprintln & T AR k#iE &M KRB GMEGFH B £ T,
LRI FH B XA GE .

o [ Ml strings s/ & 6,F 69 Join 4K

o bytestr/fiE LR Buffer RRTURARME—NF TR, RERNTAKF T 0k 44
H—NFHE

e MGo 1.104F%# . stringsir/fE/E 6 F 69 Builder %*‘JTW\W kIEFIHE . Fobytes.Buffer
ERAEM, MEMARLEY E AT TR, ERCABRT VWA BRITH S LT R
B F 06 IR B A

I i B AR 4 A6 B AR T AR P, LR, BRBE TSR E
R AL, AR + 32 AT F A B AR R LA B A
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ALENES

|ia%0E: BFHESEFFTWARA

ALE—RBXF (F18%F) F., &M TMAE AN E X copyfrappend TRk B4l Feien h k. F
FL, BA—NFE, wREZANRZGARAFGE—NELEA—ANFTWANE, BRAFZAELT
AR—AFHE. (M Tappend HEEH, FHEELRGLARMEZAR ... ) #eERL, £k
BB, FRETUSEF TR RMER .

— N F

1| package main

2|

3| import "fmt"

4]

5| func main() {

6| hello := []byte("Hello ")

7] world := "world!"

8]

9] // hellowWorld := append(hello, []byte(world)...) // IEEHIEIX
10| helloworld := append(hello, world...) // VBIENE
11| fmt.Println(string(helloworld))
12|
13| helloworld2 := make([]byte, len(hello) + len(world))
14| copy(helloworld2, hello)
15| // copy(helloworld2[len(hello):], []byte(world)) // 1IE#ENEX
16| copy(helloworld2[len(hello):], world) // EBIENE
17| fmt.Println(string(helloworld2))

18] }

|2 % X T 5 $ ez

L@ ZRINTHUBEANEF S EF LT LR MBI AANFTHASTHET . GopiFR—HReMmbTH
AL

o MTF==FrizitiR, WRIAAANFHEOKETE, WRANFHEFIIME (REHRITFY
i)

o WwREARANFHBRENMNEFH BRI ME, NLKRERER TUHRERIABANTHF S %
E .

FToABm A R F O F A SO BB 2 AR AT ENREIAEFHE WA QAL EAF. R
AR, M EATeg AR eg Rt R R 2B A o(1) , EME R E FEA0(n) .

@ ZRANT, A THERFS —AFHERATRKIE BERFHIPRFFEEZXTIEA K
BFHFI . PTALIRE AT EGRMPR ] -

- /l\ﬁ'J % :
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F19F . FHE

e

1| package main

2|
3| import (
4] "fmt"
5] "time"
6] )
7]
8| func main() {
9| bs := make([]byte, 1<<26)
10| s@ := string(bs)
11| sl := string(bs)
12| s2 := sl
13|
14| // s0, s1s2@=MHERNTFRH.
15| // sOMIREFTFIIRbsH—MRE S,
16| // SIRREF NI EbsH—MNRE S,
17] // soMs1IREFFIAMMNREMNFT R
18] // s2MsIKZR—NREFTFIo
19|
20| startTime := time.Now()
21| _ =50 ==s1
22| duration := time.Now().Sub(startTime)
23| fmt.Println("duration for (s@ == s1):", duration)
24|
25| startTime = time.Now()
26| _ =81 == 82
27 | duration = time.Now().Sub(startTime)
28| fmt.Println("duration for (sl1 == s2):", duration)
29| }
%ﬁﬂi'&a’l“:

duration for (s0@ == sl1): 10.462075ms
duration for (sl1 == s2): 136ns

Ims % F1000000ns ! ATAE R E# FILIRANMREKG AL ZREF T F 7 9MEFY (REILFHFH)

TS

Apa2kd HETZFEm. BAIARMETH RAFRE T . fRag 55 &
Hpgathip ey s .
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*5 T% éé’i FJ:{] ﬁd J%}'!': JE“—?.T . »,
[ [ . ) .

G

. L] -
(iF R K IEMEZ AT “Go 1017 HK& 15 Flgithub.com/golangl01/golangl01 @ K IA B & # AR )
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=
N
(e}
e
B
A

FFFEAAREE ($9%F) CRANANLEPTHBELT . YWRBELEUNBES X T RGO A
My .

Ext, AGoP, RPAE—F—FNREM. BEH, RNTRIERLS/EEARERN . REGoL—
#5157, 1252 Gou#&éﬁ)\ﬂaTi?&'ﬁﬂm’%iiﬁ?ﬁkgﬁl’l‘laa o

GoP A —ME KL, XTLH[PE A builtin 8 Arunsafe f AFEET . AT RIF AT LHEH
REEH . EP—NEFRRSZAERAIBFZAALYE FAZLRZERIE (20 3Go 1.16%4
) o FERAEFINGERBAEATEEZ A

IQ’J%{Z\ (function signature) F=RZrR A

R E24RE T, £GF, JFFEZ—F—F0REHN. —PMRIREFEVGFEEATH b —func 9&%5}:
Fo— AN RBBELFOERTERTHRNAR. —DNRBELG—NMANSFHEAIN Z - EERER

Pl . HBREMPERLETARAZIEZZELOFOATHXF, EL2ENHAFTER.

func XEFTUABINAERRKZLGFELXF, LTATREA . ETk, KRNFFRAEAKLEH
(LTF) Ao HEEL XA -

TaA—ABERDYFOY X :

func (a int, b string, c string) (x int, y int, z bool)

AT @) H B AR (H9%F) —X ¥, RMNTABNELGR RV LARERTUAE AL —RIL.
Fﬁkﬂl@éﬁ%@ﬁ/f\%ﬁl\%:

func (a int, b, c string) (x, y int, z bool)

SBELRPERLHEFFER, ARENFTELHT. LOANFEABXFNTTELZ

func (x int, y, z string) (a, b int, c bool)

HREFPERLTAZZHRBAH_ . L@GFEHXFNT .

func (_ int, _, _ string) (_, _ int, _ bool)

RBASBINRFPOLBLREERINAFOERETARN % (FEL) - L@WIFaEMBXFNT .

func (int, string, string) (int, int, bool) // WAERHFEER
func (a int, b string, c string) (int, int, bool)
func (x int, _ string, z string) (int, int, bool)
func (int, string, string) (x int, y int, z bool)
func (int, string, string) (a int, b int, _ bool)
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$20% ;. B%
iR L@s| B B RBFaH KR —A (GFE0) HERA .

BEIRLRA — 165 ()HAe Rk, PRAFIAAT. WR-ABREU—ABRAEAZ, N
TUARBERGFEHXTHARE . S ASRIANELHRS 4R, NALRINRGFEON
RECTOAERLRGETARAES () Ak .

/1 E=AREEATIEARFN K.
func () (x int)

func () (int)

func () int

/7 ERA R R TR E S K.
func (a int, b string) ()
func (a int, b string)

Th5Ff T REZHFRA

A BB RE A ERTAR—ATREK. —ABETARSA AL RERK. A TRAEKGE
HEH—AWARA . TRAREFNOHBLALETY (WA) XBOLELUTETEZA

B ARBEE-ATRSR. AMTRILEYGH T
func (values ...int64) (sum int64)
func (sep string, tokens ...string) string

“ANERHIFEAP—AELTRIBRBLER R TREAR] LA

J @8 —F A& T IUANT KR E AR R 6] F
| 57 6 % 3 AR TR T Mgk R

Gok 7 ALt (H14F) —LCERHT HREBET R THELE . 128, WRIEAL DA A
EHh —ABEAT A L TR T E il k. (RBEBAERLRE—FAE. )

RAHFERYETATHAREY, AOAREERIRT k4 R A a4 XA .

I@ii/?iﬂ (function prototype)

—REREG - ARBL A - RBERE (RER—AJEEL) Ar. CHNFEHNd—

A func XEF . —MRBEFR—ANHELLF O XA -
— AR BURA 6 ] T

func Double(n int) (result int)

BHER, —ARERE T UK AR — A RF RERGZEB N, RAR— RS Bl — 2R
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=
N
(e}
e
B
A

A Fo — A~ 3 SR 40,

EEST SR LRSSl

FRFLERIBGFARAMNCEELRS ARAN (F9F) —XPABET . AFEABERIHR
& 7 A9

| % % %%~ A

TRIFEFAPRLERRIRLEF AL, AT RE—ANHERLAATRAEE. —DNTRH5EEIEAER
BAEMA =R .

1| /7 SumBEIFEHARISHF.
2| func Sum(values ...int64) (sum int64) {
3| // valuesfZERiA[]int64,
4| sum = 0
5] for _, v := range values {
6| sum += v
7] }
8] return
9] }
10|
11| // ConcatE—/MERMNFHF R PHEER .
12| func Concat(sep string, tokens ...string) string {
13| // tokensfZERIA[]string,
14| ro:=""
15| for i, t := range tokens {
16| if i 1=0 {
17| r += sep
18| }
19| r += t
20 | }
21| return r
22| }

ME@E AN RS HEFATAEE, wR—ATREZORERIA ... T, NHTRELHLGR
LR []T -

Fgt, ANEGLEPSZRENTE fmt4z/EE L F ¥ Print - PrintlnfPrintf HEIA Tk 4
FdF. e FERAREALET .

1| func Print(a ...interface{}) (n int, err error)
2| func Printf(format string, a ...interface{}) (n int, err error)
3| func Println(a ...interface{}) (n int, err error)

EANAREP T RS XA Y []interface{} - R A T HE LA N interface{}, TAE—4
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#EURY ., HoXABEoAlAE@ED (F23F) —XFHFR.

| % % A 4k % 48 A

BB RAKSIA . TR B RIS T X R AB BB RAA [THE R4

1. b —AMRMAES . R AT ARRMAL LA A [1THME (RE s A T A X4tk
ARBIT) - WESAWRBLARMEAE ... .
2. BHREANKEGATARBERABRATHES (RARXZEXLATUARMBLLEVATHMHE) o X
W EG WA mN—NEBL GBI QG EBA [1TOWA T, REsuin A it E sk ®
A

E&, BARFREG T XAFRTER —ATRSELRFOAR FRA -

TEREZNFRERT — 2T KSR ZAN

1| package main

2|

3| import "fmt"

4|

5| func Sum(values ...int64) (sum int64) {
6| sum = 0

7] for _, v := range values {

8| sum += v

9] }

10| return

11| }

12|

13| func main() {

14| a0 := Sum()

15| al := Sum(2)

16| a3 := Sum(2, 3, 5)

17| // A=A TER=ITEFNH.

18] bo := Sum([]int64{}...) // <=> Sum(nil...)
19| bl := Sum([]1nt64{2}...)

20| b3 := Sum([]int64{2, 3, 5}...)
21| fmt.Println(a®@, ai1, a3) // 0 2 10
22| fmt.Println(b®, b1, b3) // 0 2 10
23| }

AT T 2T REHHLAAN 6] T

1| package main

2|

3| import "fmt"

4|

5] func Concat(sep string, tokens ...string) (r string) {
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6| for i, t := range tokens {

7] if 1 1= 0 {

8| r += sep

9] }

10| r += t

11] }

12| return

13] 3

14|

15| func main() {

16 | tokens := []string{"Go", "C", "Rust"}

17| langsA := Concat(",", tokens...) // RAg1
18| langsB := Concat(",", "Go", "C","Rust") // KX#&2
19| fmt.Println(langsA == langsB) // true
20| }

TEIAN]FRERBL, BARFRENRERAT

1| package main

2|

3| // EBAERERAFEEA W ATE LB,

4| func Sum(values ...int64) (sum int64) {...... }

5| func Concat(sep string, tokens ...string) string {...... }
6]

7] func main() {

8| // TEMITIRFEIERNG 2B XL T,

9] _ = Sum(2, []int64{3, 5}...)
10| _ = Concat(",", "Go", []string{"C", "Rust"}...)
11| }

|25 X TARA NP IEARNGF S

| Bl — A 6, % =T VAR & 69 % 3%

—MkV, A—NEFFERGHFGLARTREER, 24 RAHII .

1. A—AEATAERAEZETARAEA func () LA A init 8 &% (F10F) .
2. ZAREGELARTUARERAAZIZRA _ - ZHEFE AR THIAR .

| 3 26 3 SR R R A2 %1% 0 20 A4S 1A 69

K % B K FBOR AR R A AT 2 WAL . 2 unsafe fz M & & F 69 24 69 08 A AR & & %k i 2] 1R
#. Hsh, XREEXCRNERHR ObdelendrcapF) 69RMAEFTE LAl L — 69 F AR IR &K £ %
FERZIEE . FRARFHASEGRIOAN (F46F) -
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$20%F . K

| 57 A 6 % 3 R 80 4% %34 B T8 24

o

EEY—R, PRE—F, FHLLETMHE (k) 6. S—MIHEHE, RAECHALEIFSY (F17
F) MEHT .

| & 3 Stk 6 % 2 5 A
FATT¥AE AGoiL % (Go assembly) # kEH— N GoRXF. GoLARMAALBERA athLbd. —

ML R GoiL % I REUR @ LA A —A* . go X T FR, BRECHFEALRTREESH HEAK. #e
EW, —AMERAGOIL R FAG R F AT ASHECHRA .

|5 2 A B @ E 6 BT AR LA @

R —ANRBEAAREME, N RBEERANGRE—FBGLAA—FKLKIEEG D - GobP A % FP4E1E
4, returniB s R AL P —F. FIA—NAREMEG JREOERAT—TFEE— Mreturnid s . tbde
TaoRAAZE (BT HIFRTL) .

1| func fa() int {

2| a:

3| goto a

4| 3

5]

6| func fb() bool {
7| for{}

8| }

AT HFBAABRELERTU%ES R, £ EERNET JRELGARNRE
4 RN ik 4 F

B2 L KB L RALT AR S FIHG . ERERSHEAE X (57T recover focopy) HML
RAR AT A F . WAL RTTHS F 0 REE T A R BOEE R B R & Efe A2 A4 R 4089,
Hade append 4L -

| A7 32 = 45 69 3 k9 TR R & — A Ak X
—AMNAELAR —ANREEG [ FFENRARETAR S R — AN EEREXEN . de, T AEAHK
LECRFORAM T EEZLER, IETARSMELCRAXN T ORMELER -

W R—AFSNIBREERGHFH—ANEARNOGBREERZEAEESF, MR TAEF—AFEREX
1% 7 B A 9 &

1. SRR T AAE —ANRMEE 6 F SIERMERMEA . 2REF AL CRMAEG B —3%k .
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https://golang.google.cn/doc/asm
https://golang.google.cn/ref/spec#Terminating_statements

Y

¥

5203 . 3L

2. SWRARTTANGRAE R —ANHFORAR T EEELARER, F2ErEPLECELGE—%.

— N F
1| package main
2|
3| func HalfAndNegative(n int) (int, int) {
4] return n/2, -n
5] }
6]
7| func AddSub(a, b int) (int, int) {
8| return a+b, a-b
9|
10|
11| func Dummy(values ...int) {}
12|
13| func main() {
14| /7 XJATIE IR R,
15| AddSub(HalfAndNegative(6))
16| AddSub (AddSub (AddSub(7, 5)))
17| AddSub (AddSub(HalfAndNegative(6)))
18| Dummy (HalfAndNegative(6))
19| _, _ = AddSub(7, 5)
20|
21| // FTEXJUTMEREL,
22| /*
23] s _, _ = 6, AddSub(7, 5)
24| Dummy (AddSub(7, 5), 9)
25| Dummy (AddSub(7, 5), HalfAndNegative(6))
26| */
27|

AR, ARANARERFESGENF, AIUARERBHRT EARAMG L RE (F49F) -

| 3 sh

AXFKRCENBT HBEERCoP RALFH—FEY . AHEVAEAY ZHME. AFBL. &
A 6 TR TR L nil KA .

SEMNPFRAT — MR HAR, RNEFERERT — AR TH R HEMME . 5 bk 4089
LARRARIR . MHBEMA XV FEEATH XA H LR X HELLTD -

E®: NE ST init HECR T H R SO A -

FEAT R BAEAR T AL S AE-S @ & A HECRAM - AR — P nil RERA B — MWK~ £ — B R
TR R, B IREEEMFAR . AELCHATRAA—AnilHEE F £ —ANTREGAIR -

AR (F17%F) —L, &A%, I —DNRIAERKE F — MR FKAE, ZARSRHIEH T KE
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F20%F . RE

o (RI|ER[EEN) o #egiER, BANMRBAEAR T HETAAEAR —A K. AR EI9K

REA R .

— M F

1| package main

2|

3| import "fmt"

4]

5| func Double(n int) int {

6| return n + n

71}

8]

9| func Apply(n int, f func(int) int) int {

10| return f(n) // fEZEELA"Func(int) int"

11| }

12|

13| func main() {

14| fmt.Printf("%T\n", Double) // func(int) int
15] // Double = nil // error: DoubleEAR[EHK
16|

17| var f func(n int) int // ERAEFnil

18| f = Double

19] g := Apply

20| fmt.Printf("%T\n", g) // func(int, func(int) int) int
21|

22| fmt.Println(f(9)) // 18

23| fmt.Println(g(6, Double)) // 12

24| fmt.Println(Apply(6, f)) // 12

25| }

£ L. g(6, Double) = Apply(6, f)ZFMHE.

LFERT, BNFFHE -AELZBMAL MBI LBGTE, NATRAAERE S RIARAEL H

3.
1| package main
2|
3| import "fmt"
4|
5| func main() {
6] /7 WERHUR Bl — MR RINLER, JRRIAE (closure) o
7| isMultipleOfX := func (x int) func(int) bool {
8| return func(n int) bool {
9| return n%x == 0
10| }
11| }
12|
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13|
14|
15|
16|
17|
18|
19|
20|
21|
22|
23|
24|
25|

var
var
fmt
fmt
fmt
fmt

F20%F . RE

isMultipleOf3 = isMultipleOfX(3)
isMultipleOf5 isMultipleOfX(5)

.Println(isMultipleOf3(6)) // true
.Println(isMultiple0f3(8)) // false
.Println(isMultipleOf5(10)) // true
.Println(isMultipleOf5(12)) // false

isMultiple0Of15 := func(n int) bool {

}
mt

mt
}

return isMultipleOf3(n) && isMultipleOf5(n)

Println(isMultiple0f15(32)) // false
Println(isMultiple0Of15(60)) // true

GoF BT 69 J AR T A B AE & M 8, X ZGo X Fk 4o db 75 B A M ik 4o b — 0 B A .

APhEZR I B ZFE5 K. BAAPIAE R RASEFEET . RGBT ZARBHFGC0101.0org M 55 R BT

BpAathp ey s .

PR/ IR
/ ’- ;:". .

E R R IEMAZANRT “Go 101”7 K #F 17 Flgithub.com/golangl01/golangl0l # FRILAKH ZITIR)
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https://gfw.tapirgames.com
https://github.com/golang101/golang101

i 18

i 8 AGo P o) — A — %AR*‘OB%%%ﬁ%%ﬁi*o%%*4%%%@%&(%w%)*ﬁ
XA A8 RE A HEAE 4518 M Go#t 47+ & % #2 (concurrent programming) B3+ A @FfeAH Mk, FEHRKK
AR T H R AT R .

W) X RAFH &M %?I—%ﬁ" B F % (””13:5'5) o ARLFHKI LA BB X OGBS 1B KA
AR . AT RIFHIEARRIE, AL AL I8 6 7T 869 A 3 5 ek A A28 .

ARLEFHRELES TComFARWTRALE L. AL X LERE FER R IR A 2K
B T A LA

I i@ (channel) 4~

%%?ﬁﬁl&%ﬁ&ﬁ%AMmeﬁ#i%ﬁ% —ANEPARR T EAIETIASZRBIN, TR
Zakef BT A REEZIANL . EHB A RXI Y R —NETFER . (AGomATP, RAT AL
%*4#%%K*Amﬁo)

FEIAZKRARAFBLBRRETIARZRAARGEFORAMSRERE . TRLEFTHNERBING
B4R ﬁﬂ‘]’%‘?%—*‘%%%é@%ﬁiﬂﬁ&* (Wode Z 4D Ri& REIEFLF -

Gofefh T — MMM HF XA FH AR ZARLBINERTAL . BRI ADE . KN Tolde— A4l
BMEVERA—NRF A —A# e (FIFO: first in first out) 3B Z| . —®HBAETIAG
So il R A RAE . I — AR T DUR SR O 4B -

ME— AN AegiE3s (R#EFER) , —SHEBAYITAMIIA—NMDEEHLE T 5 —AHiE. %—
ApAE R FZE—AMEB| — A B, KA TRAAARBAZRERXT —RMEOT AR . S —NHAEN—ABE
BB — AN, BATT VAR A S A2 R BT — S {8 69 BT A AL -

LK, AR E A RIE IR, BT RR AT A R L .

PR AR L5 A A% WA R AT M A, BA RS, AGoT . #IEATA R A
FRAAEZERL, MAKRLEZHE. GoBETAN BARTF Rz B REELF, 2R LK ILAE)T
REAEME BEERGHFRLRBGERRE .

REGoU X FIAHERAGEKERFTER, EEAAEEA —F R . BHEZGo P —#F LA, UK
VT AR F 5] A ARAT XA L30T A4S 3838 o JUAY A% 4269 238 Bl F AR R £ sync #2 sync/atomic 17
BE P .

FERTWRL, EHARATEARACNE e REL A, E2ABGLAEEES (F37
¥F) o RMBEEKRBE P EE T AME Jrﬁ@?%‘i%i%%%ﬂ%ﬁ"ﬁfé@

BEG—ANFERBEGRERREETRABAETREF ANEFAFFERBEGRELAHF TR
AL M @ E .

L33 3% & Al falb
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|1 i % o

g A AR R -, EABRERBVELA AL EFRYE. —ABBREMSECY (BEX
Bay) LHEEBME .

WETAZR G, T AL LG .

o FEMNchan TAFT—AMLHFEXAATONMBERXAY . HiFREALFALEBGMA F 3Gk
KA EME P R HIE
o F@M Nchan<- TAFR—ANMAFRBATHEGRARELY . RIFEFAFMLERGME P

I
e FEMXN<-chan TAFT—AMAEFEXAATHEmBRBEARY . RIFEFAFEILEYGMEF

s il i chan TOE T ARG X B A £ G 8 R A chan<- THr<-chan T 2RI RIT (B 8 X
W4T) o £ chan<- TH<-chan T¥E LT LR .

FNRBER—ANEEEME. LB Tiéﬁj“SLJ?rﬁ'F"%q’f%@]ﬁ?ﬁ?o —NEE
2% 4388 (unbuffered channel) , — A NB T RN ABEMRA —NE FiAE

channel) .

A084 38 8 AR A — A 3E
(buffered

BERBVOGRMLAEAREAGnil kAT —DERAEMLMAILAF O make HF R E. 1
4emake(chan int, 10)¥QZ ML EZRXA A intREE . F-ASEBTTHAZGBREYE
T B AETHALTHEY, CHKAEAO -

i i 18 69 iz

R EECE S Pl S 1
AR (H17F) —L, KM T ME — @@ fﬁTﬁ%é‘ﬁ}f&ExﬁF’\ G — AR EEERS 7 — AR
#

B, TRMABEEGEIMEGRERS . #ejiER, XARANBEEF] A E R —AJRE 6 R 8 3 2t
% . HERZAANABEGLREN true -

EEEYG

Gof A A A # AR K EGRAF - BMR—ANBE (A) Hch, TEIETXAMEFGEERE LA -

1. BAAANE X closekxH—/A@ i .

close(ch)

{54 close HACA R AR LM A —NBEAE, H A BEETEEA L G0y .

2. ERAT@ENEEmBRAChAE—MAvV :
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ch <- v

vt RS R BE ch L F R . chRAEAEWBIREE . <- FRARIBRZRAFHF -

3. 1R T @EgIEENEIE ch R — A

<-ch

o R—ABARELRIAALE, CERBREE) —AME, WG ERUABFEChILEE ch
FRAF @R ABIE . <- FRA B EBARIEF %éﬁ'E’%ﬂ%i%i:é#ﬁ‘éﬁﬁé@imﬂ}E\E"ﬁréﬁo

EKSEDET. —ARBHEMBETAR NN R — A EAREX . 127, 5 — A HIBHRAF
PR — RIS &) F 0k — AL AE . B TR E H = AT b8 R A RA F 8 A R A
AR AN =5 AR SRR A AR I — K 6 (12 R A I 1
WEFEE ., (NEdmEY, BINBFeRNTAN—ACXAGREPZKI LS ML )

B 2 R AT A2 A F AR BORE 69 B T

= <-ch
, sentBeforeClosed = <-ch

\%
\%

4. 29— ARENETE

cap(ch)

Edcap#—NOBREZREEA (F18F) —LPALBIHNE Hd. cap®@WREMEG LA N R
BEXMint .

5. 29— AN@BBEHGKE

len(ch)

A lenZ—NECLRAEEZRER (F18F) — A FALBLEYRNE XK. len®BREEG KA & A
REEAint. —MEAEGKERBENA % S ADNOHKE Db #23r RAEFRE X TE
18 .

GoP K % g I ARBAFA R RF F G . #ojE3, E’fl‘]%ﬁfﬁ%#ﬁ?&/‘é]] PR O RMA . 1%
K. BN ERAREF. 22, L@k af@diXRERCERPET. REiITAA
HEWRPRZLEETMLE LR FEF.

EE BAYREfLCXBAEGRME -, ZREAFG . FH, RN —ABEEL S k9B RS
B — B RE B .

W REEWGEEA — il BMAAE, Mcapflen ZHFKARAAMALRE0 . ZANREMELwILF L, AT
Ac @R B ECN#ATER. FLL, IRANMELATEPRIVER.

WEORE . W X MBRAER AT —F 4325 m A
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| 1R 2

HTLMBEMEFE, ARALGSE>, REFREAHZR

1. &f4 (nil) @3,
2. FERfifee XHeH@E
3. FRMAFEHARXMGBE .

TARMEWBAT = AAAARFEMP = LBEGLEER.

Bl [ ABEnil@E|— AR AL ARG RE| AN ERME LS A XA GAE
% H XY X A % 0 ©
K IE KAME AR P28 KA M & % D)
BRRE KAME & e () S PR Aty

T E& P o) nfh kAT EARG R, ANARE £ .

o XH—AnilBERF—ANCEXHGBENF £ - .
. 1‘7—‘/\69&Iﬂéﬁkiiiii%&ﬂ%ﬁrii—‘/n\ﬂ%%o
o & — /il 18 & B IE AN — ni 18 8 ARG AL B AT AR K TR

TaigFmmglewiikir T Lix (A/B/C/D) 89HR
AT EFHERABAEFRATEEHRETIE, LTHR—TRAARXAGRBEAFEINLTRAH B .
KMNTAIRA —ANBERIPEY T AR GHITHAA £HLERT]) .

1. Bk EZBEBHAEART] CTAFMEZ AR LERIELZH AT 2%, LTEMBE) - LRF 24
BAKERAF 4R o LA F| P AL TIRERS, EN1EF 55 bl 18 0 4dE

2. REFFEWHARNG] CTAABA LB LERIMEEZF R T 2E, LTEMEE) - LR HE—

NEAKRERB GaEER . LRI P OBARTHLTRERES, EINEFFE @bl @ 2% 5%E .
SLINZ) P 8 AR B R F A (R4 A4, BRATRERRFEZSEI) ki —HE
fik £ LI Z] F .

3. FBLHIFINT . XE-AMBITFRT] (Bxthstbd) » BOKEARBEGEE . ﬁbWJ‘J“Pﬁ?ﬁi
G XA ANA B A HFEY . wRILAI| P B AAGEG NIRRT LR B BB E
MEA BB CELTHERE . o RILA| P S AT AR M@G N2 K, MR LA k
TEHRRE . T AL FEE (FEALX) , CELERARLATHBEREFZHRRES

FABENIRY A ALK KA AP B BRI P EFEEE LS

EREEHA: T —AWAERZ RN AR B &R X M@ EHRRIEGHIE, R T £Z
wiwﬂutzéxﬁéﬁ Bl RAIBEIATTIFH, ABNEF - FRGEHFEHLT .

1. o RBAGEFARI A Z (ZFHFALT, EREBHRANILHZ) LB REINE T KT
Boh () —AME . wRAZFEWRRIITAZ, —DREWBRGIRLAT] T35 4, sipfe
BREFZEGRENE AT o R EZHRB KRR EETRE . BRRBEBERELET, Fi
MA. T ﬁ’fao% SLEIE HBIRAF A — AN AR PR ARAE -

2. BTN (BB EMEFAINAZE) » WwRERZZBWRAINFAZ (ZAHHFLT, SwiBE LA —
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Fol¥ . i

MEZFBE) . AR EFIB AR NI T) PR SR AR SR % 6 A A B BB T AE R
B SRR EWREBKREEZTRE . BRBEDERELEEIT, FoME. X TIMHEL, s
BB BRAE A — A ?—LJ;TM’F

3. M TR TFL (Bpsb@ @ 5% PRI fe R ZKEWAZNT A =) SR EIE A2 R IR
FMBEBRRT], FH#ANERERE . CRETREAMA — MR ERFE W20 Rk E BT
2 FRAE I, LRI BRI — NP RBAE .

BHRAFEHB. S — A hA2s ZFwm— A K B ¥R X 6938 18 & F BB AR, suirA2 St B R E
ﬁwﬁf{lﬁtz@ﬁéﬁ% BRAZIGHEWAT TR F %, BB L F D FRGEFHH[BHL .

1. o RABE QBB HBRRRIN TN (XRHAT, GHRAILHE) . —DERREDRYE
ML Z) P 3 gy s R HIL B R FEHAES R FEME . LRI BB KRE ZEITRE . REX
BEWARSHEET, TAME . S TRAEIN, BB REREN AR ERE.

2. B GRREBWERIAE) . o REFUIIAA RAHLT, REHBBEIT LA
F) . REWRSKEBGEBRBEANEFRI], REREHESBLEET. REEE. FTFK
MW, EIB R ERAEH — AR ERE

3. MTHTOHNL GEREBWRRIAZ, FEEFRI|CH) . R EWAESHRIME AL % B
WA G|, FHAANEERS . CABTHRAK S — MR DR RBE mik L 57, TR
oL, SRR R ZBAFA —ANFLRBAF .

J;@E,éé%%@ i, —E—ANERAERET, #EebBBEEARLER L2 —-ABAE. &, XA
8 38 ﬁ%&T*A#m%&ﬁ

BEREHFHC:. BB AERDRBEI AR AR XAGBREGH LS XHBER, Td
AP IR R AT

1. e RLBBGHRBEBRRINAAZ (ZFFLT, ZFRINLAZ) LRI FGpTA B2
KRN Y, FLEEMMEREZRIIBEG T ERVG—ARME, REREEZZITRE

2. 4o RILBEGZZLFEWRARDRAZ, AT T T A ARG HARAN R E, FBE N4 T AR
¥t —A 0K (BAGEXAOBERERE) - TRELKNELORIF LB XHA—NEEF
EAE R FEREIAFLETFRRETOREE. F5tE, AREBEZFMNMABIERLT (-race)
B, GoB A AR M BT IGAR T 4 & 2t 5 K Mo % ] — A3 38 fo v 38 18 K 32 3B R AP M AR5
REAE L F

EE %ﬁ—‘/\@%ifl’ﬁﬁ'lif}ﬁ’%’éﬁ BEEXMZE, CORFRINFEWFE, Lo 5380 AT A5
469 BB B BRAE AT AL E] - LT |89 2 DY A

BEREEFEHD:. — AT RERRIAIG, bl PGS RIE PR R T AR . i@ ey

BRI P Ak BRI AT AR k. A BB B RGEFREGE - ATREE (LA

Z‘ﬂfﬁ&?ﬁ ) AR E true . —EWRZEFRINTAT. EEOFRBEBRBEFRAFTAEFLLELARY
BYOTELRBGRMAE AN falseH - ATHBELR. L@OCERIT, —MNEWBEHEGE

L/\’TLKJE’I (KRBT A R) & %ﬁ’l‘"/\@%ﬁéﬁfﬁ%%%ﬁibk R K AT R EE . e R
REE A false, MBE—AREELART— BB GTERMGRM .

S AR TE AR AE R TR GG fe R Z AT B 6 2t E A IE ARG @4 BB 8 select AR HMHEE E
2,
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fo R —

F2l% . il

MRARBON—ANBE G EANNT) P (R R ERE BRI L HRIEWARZRT]) #d, A

A2 R — N select BHUAAR FIHEAND AT 6, AR A HREET @IE R HME select ZHAAL
M‘Mq’ BEIF PR E EBITRA, HLFNEAMMARY select #2442 P 648 £ 69 2 Fid
) HAZ D] P AR AT

e b @ ey i, AT MG H e T X T — MR E 6 ARG AT 89 &AF F 52 .

e R—ANBBCEXAT, N EGREZFEDAZRIN AR ZIEBRNGF AN Z, 2EEH
PRI TR A = -

BATATH 2], Do REFARDNFAZ, MERBZBWAZRT| LA Z .

BATFTH 2], 2o REF AT R, MR ZEBRNT| LA Z .

ﬁa%—‘/\% BRENE, WAL 2], €K& KB IHAZRI] Fo R BB HAZRT]|Z — oL A

ﬁa% 4\1\1\153115%2/‘1’ @y, WA 2], —f&EEk, B8R FEFIE AR I Fe i BB AR A
P2 —ub Az, ZH =B — AT A — A select AALE H] P B B k3 A B bl

89 R & I AL 1&5'] Fo BB AR KT F -

iR 38 69 1% R 9] T

kA —HBEE AP F kAR — T 2t E—F P e R E AR

— A 3 63 3 — N AR 8 38 5260 R /o B 6 4] F

1]
2]
3]
4]
5]
6]
7]
8]
9]
10|
11|
12|
13|
14|
15|
16|
17
18]
19|
20|
21|
22|
23|

package main

import (
llfmt "
"time"

)

func main() {

c := make(chan int) // —AJEE i@

go func(ch chan<- int, x int) {
time.Sleep(time.Second)
// <-ch /7 BARAEREARIES
ch <- x*x // [HEEY, BRIRZXENEREK

}(c, 3)

done := make(chan struct{})

go func(ch <-chan int) {
n := <-ch // PAEFAEL, BEBEKEEC
fmt.Println(n) // 9
// ch <- 123 // WHBEmIRET
time.Sleep(time.Second)
done <- struct{}{}

}(c)

<-done // [EZEFEL, HEFEAXE|done
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24| fmt.Println("bye")
25| }
WMEER.

9

bye

T@GEFAERT —ANEb@E . Wl FRFFAFEZ-AHFAET, CREATRERREFBEGER .

1| package main

2|

3| import "fmt"

4|

5| func main() {

6| c := make(chan int, 2) // —AREXN2MEPEE
7| c <- 3

8| c <-5

9| close(c)

10| fmt.Println(len(c), cap(c)) // 2 2
11| X, ok := <-c

12| fmt.Println(x, ok) // 3 true

13| fmt.Println(len(c), cap(c)) // 1 2
14| X, ok = <-c
15| fmt.Println(x, ok) // 5 true
16| fmt.Println(len(c), cap(c)) // 0 2
17| X, ok = <-c
18| fmt.Println(x, ok) // 0 false
19| X, ok = <-c
20| fmt.Println(x, ok) // 0 false
21| fmt.Println(len(c), cap(c)) // 0 2
22| close(c) // MATH=E—/1NESR
23| c <- 7 // MREAATREFE, WATHRETE—ER
24| }

— K ARG R IR LAR

1| package main

2|

3| import (

4] "fmt"

5] "time"

6] )

7]

8| func main() {

9| var ball = make(chan string)

10| kickBall := func(playerName string) {
11| for {

12| fmt.Print(<-ball, "ZEK", "\n")
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™

F2l% . i@

13| time.Sleep(time.Second)
14 | ball <- playerName

15] }

16| }

17| go kickBall("3K=")

18| go kickBall("Zpg")

19| go kickBall("FEZRkF")

20| go kickBall("XIK")

21| ball <- "#H" // FEk

22| var c chan bool // —/"F{Enili@i&
23| <-c // FXAFRZELEL
24| }

FHEEAERAG AL (F37TF) kT A L SAEGE RAY T

R R N L P SR

B —MMEWON— Mt % B 5 — Az fad, WEKEEHE)—R. wRAFZETEAX

NREZEFARF|FAAEL, NEARFEIRFTHRIH AR —REHRELENREWNRZ LT
RFIHEASAE B9 IR, B — AR AR A A AN E o I F] B s B 6 B AR o e K AR A R % SR )
Fh—4, S—AMEMtr#, AR CHARIFIUEH (F17F) .

ﬁ% FTARERIFER, RARIFHRAEY T ERAGRTAH65535. 128, —KiLk, AT AIESE
AREFHAETRGEH AR, BNTREZEARTRRGAECLEZRAE . WwRBMEFGMEGR TR
k R IEA XA AE G T EER

|%%ﬁﬁ%%ﬁ%ﬁﬁ@&

EA. — ANl AR & AR AL BB e SR AL ] P BT AR R A . k. e R— A
BERARFREE—ATAE, MEBEFERLRBRDK. F—F @, bR AHELTF—A
W EAPDARI]Z B, BB CEF RAREREL, PR R RS A . FS
b AR AR EE A A KERE

| BBV X2 RERE TR EES

~

FF A KR BB TEEES (F11F) o FSh—MEIBRBRFERRT AR B —AEER
EX. HEEFEBGREREXTAMA A - LERAL (Fl12F) 9L EHRY

BT @A TP, IR L Z R & AA for IR 46 LAe 3 Bk 4) .

1| package main
2|

3| import (

4] "fmt"
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5] "time"

6| )

7|

8| func main() {

9] fibonacci := func() chan uint64 {
10| c := make(chan uint64)

11| go func() {

12| var x, y uinté4 = 0, 1

13| for ; y < (1 << 63); c <-vy {// £E&E"
14| X, Yy =Y, Xty

15| }

16| close(c)

17] 10)

18| return c

19| }

20| c := fibonacci()

21| for x, ok := <-c; ok; x, ok = <-c { // YYEHHMSRIE
22| time.Sleep(time.Second)

23| fmt.Println(x)

24| }

25| }

Ifor-range&)ﬂ T

for-range Bl A2 wEH T8 E . SRR RT3 2 XN — A8 8 g, B P sl @ X i
FRECHEFAINAZAE . Fom AT KA/ nh /B4 for-range 3 A TR, = M T84 for-
range AP R A EA—NMEHAETE, WRATERNREGHEINLBN69ME .

1] for v := range aChannel {
2] // fERv
3| }
0T
1| for {
2| v, ok = <-aChannel
3| if lok {
4| break
5] }
6] // fERv
71}

L, XE6@IE aChannel — T RAEA — M E @R EAE . WwREAL—Inil XM, Mk for-range
PEIRHAL S AT AZ AR KRR .

b —F P T b 8RB — A For IR LA S A T @A
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1] for x := range c¢ {

2| time.Sleep(time.Second)
3] fmt.Println(x)

4| }

I select-case %" 3 iAAZ = H] K AD 3k

GoP A —AET1 4B E %) select-case B LA #4E % . HiE kA switch-case 2 L AAZIE 4]
EHRAML . Hde, select-case AREEHI KA F LT UE & T case # A& % — 4 default %
X 128, IARFALEF LIRS TR & . £—4 select-case AAEEH F.

o select X4 FFr { L A R AV HAAEAT L XA01E 4]
e fallthroughi& 4] &A% A .

o fFNcase REFELIMBRE —NBABERIFIERERE —NRBRE R FIIBERIF. BEERIE
BAETAMABRMABENAE KT ERMEIESG P . WG, —/ case R4 F 5 IR 64 @ 8 R AF G %

A — A case #1F -

o FiA &I R case AT HA —MHRMALKZEIAT (MAABZBINLBITHIRF) » KREHATI
BAF 2 2 89 case 9 L KAk

o EFTA case BRIEHHMENHILT . wRdefault 9 54 N default 2 & AR HAM 4 2]
15 FM, BRI ARG IR NPT A FLRRAE b A8 X 6918 8 69 R % JUE AR TN D) S A HoR gk 3B A2
PP, FHAEERS

R EZFARAN, —MNRESAETH L 89 select-case KAk select {3 1L B Arth42 L TR ATLERS -

AETEEANGFF,. default 2 LFHACFRMAT, BA A AN case s LGB EHAHAEELY .

1| package main

2|

3| import "fmt"

4|

5] func main() {

6| var ¢ chan struct{} // nil

7| select {

8] case <-cC: // PRZER{E
9| case ¢ <- struct{}{}: // FAZERH#E
10| default:

11| fmt.Println("Go here.")

12| }

13| }

TEEANFPERT ZRKKE (try-send) F#ZXFEI (try-receive) . EAIAZR S H —
A case o ZFr— A~ default % % % select-case AL 3k Kk E I .

1| package main
2|
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3| import "fmt"

4|

5| func main() {

6| c := make(chan string, 2)

7] trySend := func(v string) {

8| select {

9] case c <- V:

10| default: // #RcHZFEIH, NHITEOAN
11| }

12| }

13| tryReceive := func() string {

14| select {

15| case v := <-Cc: return v

16| default: return "-" // MRcRZHAZT, NHITERIAD o
17| }

18] }

19| trySend("Hello!") // K*RZh

20| trySend("Hi!") /! BERIH

21| trySend("Bye!") // KZEKW, {BERLFEZE,
22| // TEXP TR

23| fmt.Println(tryReceive()) // Hello!

24| fmt.Println(tryReceive()) // Hi!

25| // TFHEXITEHERBER B,

26| fmt.Println(tryReceive()) // -

27| %

TaRXAMEF AL ILELR A DMK . HA2/F P select-case Rﬁi’ﬁk‘? &\ A case BAFH R

MR, FTARM—DNERMAT . wRE—AcaseBffF (L XMy FERAE) EPAT, WA
TR T
1| package main
2|
3| func main() {
4| c := make(chan struct{})
5] close(c)
6| select {
7] case ¢ <- struct{}{}: // EMHZHEF, NF=— A5
8| case <-C:
9| }
10| }

Iselect -case RAZIE H] &9 L ILHIE

select-case AREH RGoP &) —NE L fotk4F o4t . Ta?| BT E A AREEITH P select-case
RAREHGZI TR

197


https://github.com/golang/go/blob/master/src/runtime/select.go

Fol% . i

L. PTA case BAF P 5 A B 6430 I8 Ak A e KL RGK KB BN LEIT . MA B & IF——f
B . 7 RAEE &) F A TRAL 69 238 3 MR AR F 2 69 B ARME 2 SLBY 2] R F BARAEAE -

2. KA XHMAHS - default > XL ERMARE . FiAcaseBMEFAAXRETRAA TR
8 .

3. ATHLEAET—FPm (FLECWHBIM) B4, NPT A casedF P M Xey@EHITHR
HFRFEFATER, THGoAr M RFZIE A GG THATHS . HFERFANAE
HEERGEL- %Jﬁﬁﬁcase#kﬁq’ﬁf&@éﬁﬁiﬁﬁéﬁﬁ iE . Ta. BEHRF
st pbHE 5 45 S P GG BTN AN R k6 . 8 8 4 3f 5 R 48 SR 6 38 )5
% BB E— ey A R R - AR 5 R BT A AR X 6 38 38 69 4
BREY P ARG LNFAE LD L
1. WwRZZE—Acasen Xt Bz egRBRERL— DG KA T 6988 R & RIBHRME, Wi

BEME AT AR EFE LA BET FE—-DALDRK. kB F12F .

2. WRZXEZ—Ncasen Lt EA L 6B BRF AR, N e B A4 5 5 AT A 6918
18 FFMATAR L 89 case 4 L ARG B . (ib#ﬂﬁéﬁkz\ikﬁ’FTﬁ%/x\“ﬁ%ﬂ%%—‘/l\kﬂ"l‘ﬂ%&,’é%éﬁ
WA . ) BB F12F .

3. WwRZEEdefault 2 &, W& R E B4 8 5 A4 AT A 6938 8 AT default 2 L ARk .
BB F12F .

(B|X ¥, default » X AT RTAEY, FEMA G caseBEH HEELY . )

6. K LAHAE (Fext )z case s 13 .8) AR H A case Bl 2 2 693 18 69 K % KB W AZ N 5] K,
ZRBEHEDRERI T . SABRTHRAEEZ RIEAIFR—ARBEGIARARIN T, BHAH %
Acase BAEF a2 6G B E T LA Bl — A .

7. IR ANEERESF LR AEH S AT A GRE .

8. ... TWMHEATHEERS, FHALCHEA IR ERFRE L WHE,

9. LZAWHAEMS —AWARFY —ABERAEREE . HokBZRERFTEL —EE X ARE, LT
A —NRIERE/ERRE . REZ-ARERE/FRRE, W (SATERAERE select -
case RAEP) HEA — A caseBtE 52 Bt # 438 . Ao ITRT, SATHEH A48
&case#%ﬁ’?#ﬂ%éﬁkﬁéﬁiﬂi/ﬂi B AR T TR .

10, 4% B %34 P 6 4 ik 09 8 18 4R 5 ZKEV\FJT%-?I‘E;E@I]&&%%

11. ¥ L AT A INE- S case BAF P 2 52 69 38 18 69 & 3% B AR A 7] KA BIE M AR I F (7T a6 A dE
ey X) Bk
1. e RS ATWHARRZK—AEE X ARIEATRBL, NPRE F5F .

2. R LBATHAERE— AR E/ BB PTREE, WA ZEcase XL EREFIT F 5
BR . d BRIA 4K 3E R AR AT 6938 1 S AT sk case & L ARG Bk .

IS
4t

12. RE.

E\l

Mt EIL P, A5

o — /NHARTTREFIE % R4 T B — /ANl 18 69 &K 3% R IE AL 7] RAB BB AR+ .
o L NHREREMEEAL—Mselect-case AREF P HAENGHKRER, CTRANENEEG L
FFHAE WA R Fo R BIE AL ] T AR .

|23
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Fo13 . i
BAVTAERBRAFIRE (%87%F) —L PR L FBAGEAH] T

REBETARH &N ZAR0E B EMGHF LR (F38F) , MEECHLRFTHEA—H, BEH TS
PR &A1E B R F R XA (F42%F) .

BEHFEETHEEAREGFARAFT TR, WHRECHARFHER ($39%) R FHEAE (F40
F) RTHMGoP XFHOESZHHFRFAFEK.

ABoEHR D AN ZFFR. BARBNERBTRAFEEF - RGH T ZARFHFGo101.org W 5 BT
B Anthip ey s .

- 1
ST kL _'-.:"'
- ' I - -
SRR Y
/:"--“
[ ] . ‘ [ ]
N | LA
C B e ST “Go 1017 3, #17 Flgithub.com/golangl01/golangl0l # K EA P ZFHHR)
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$22% . Hik

7 ik

Gox HF—kdwmat RGBT, FHAZENIFOHFEI— AR LEHFNBALGoT A7 k48 X6
BABA

|7 %% 9

HGot, BMNTAAEXRTATEXMFERA Tk, EPEUTLMHL @A K0

1. TRAR—AZAEE (F145%)

2. TbAfesk iy HERAR AR — MR T

3. TATREZ— /| EA

4. TRBEE—ANMEFEO XA . BoRXARAT—RLFE (F23%F) FTHME.

EUTA*THRACHNZE AT H6 B EEHY (receiver type) o RMTHMAEA LB TH*T F R PT
A7 ikegE T ARA (receiver base type) -

EE BNETAARRL LI EHORB TR TE5 % (Fl4E) FPRAS X . IHEMOZRIAEN
AU TR*TERFERL—H.

W REMNAZEALREFRT —AFE, ABERN TR ERINA T k.
ME@mp| ey &, ENGFRENTRATHRA (ZXH) FHFT %,

o MEAKREA . thdwintFestring. BEARXRLEAFALEAE builtintz/EEF . MEAN TR
EARE O E AT

o BURAM . fBRBFOUEMVTUMA T & . #FRLT—AXLE (FH23F)

o BT HMALBEMHNH b TR LN ISPGET L BEEA,

— AT EE PR AR F PRAGL, (2RI HEKE NS T — AN SRFE Ay . LB SR
P> REEA —ANRA AT F B EXR AR, AR A S EF A B 54 (receiver
parameter) . B ISPFWALMEORE - PIET ()P WEILEKFALRS) LML T func %
WFfedr A4 A .

T & — AT ik R BT

1| /7 AgeflintZFMANARRZER, BAIAGENIntF*int
2| // XKRFERFIE, BEATUNAge N *AgeRIFIR A%,
3| type Age int

4| func (age Age) LargerThan(a Age) bool {

5] return age > a

6| }

7| func (age *Age) Increase() {
8| *age++

9| }
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10|

11| // FHBEEXREREIEFIFilterFuncERA X,

12| type FilterFunc func(in int) bool

13| func (ff FilterFunc) Filte(in int) bool {
14| return ff(in)

15| }

16|

17| // ABEEXHIRETEAIStringSet T I%.

18| type StringSet map[string]struct{}

19| func (ss StringSet) Has(key string) bool {

20| _, present := ss[key]

21| return present

22| }

23| func (ss StringSet) Add(key string) {
24| ss[key] = struct{}{}

25| }

26| func (ss StringSet) Remove(key string) {
27| delete(ss, key)

28] }

29|

30| // ABEEXKLEMIEIRIBook E HIFEST 2R *Book FFEA A 7%,
31| type Book struct {

32| pages int

33| }

34| func (b Book) Pages() int {

35| return b.pages

36| }

37| func (b *Book) SetPages(pages int) {
38| b.pages = pages

39| }

N E @B FT A E, RATAHZEAAMHEL (kind) GERBER G XK, AR EZHERERY .

Ak ECcaaNZOREETT. BEIARLEZARKFE A this K H self - TG LA TIERE
AGomAZFAE A .

BHRUOBILBMRARHLAEE L, FRAXVOBILSLMBABEAERE. EXSHFALT,
EMAEFRAF/AFALIRANIRBABELE, ZLAEARE, KRAFRAZ2H, REAKAT @
R

FELTAREZRBRG . —AMRBETUARALZ TLTARZAFRFO T E, 2RZETF ELIEWRR
K. RASHGFTEFTAALECRBEFEA . FEARKEE@G—F FANB.

| # A 7 k 2t o & — AR X A & B

SEATEE R, BEERAHBXF AR S et T E— % 66 F P 4 £ Book Fe
*Book A M AT k. RERH AHFUTRGHA LK,
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1| func Book.Pages(b Book) int {

2| return b.pages // BEREAFIBookI R Pagesyikik—1F

3| }

4|

5| func (*Book).SetPages(b *Book, pages int) {

6| b.pages = pages // HER¥{AFI*BookZAIK|SetPagesiAA—+F
7}

LAE@RGANRXZLFAT, €NEaxtmegFEE AR EIALF AREAR T L@ 50F AN F

—AL . ENE RHEARA & A 28 B R T IR0 T RN R — AR

M A2 X % 8% Book . Pages 47 (*Book) . SetPages #F & aType . MethodName X # 7 X &) .

EAT T HE

LXFPALBRARZMY X[ BARRBXTETEERANL . BHOIBRARD R FERXFE

P AR KA T ARG b8 KB 96 R

1| package main

2|

3| import "fmt"

4|

5| type Book struct {

6| pages int

7|}

8| func (b Book) Pages() int {

9] return b.pages

10| }
11| func (b *Book) SetPages(pages int) {
12| b.pages = pages
13| }
14|
15| func main() {
16| var book Book
17| /7 BRI R KR
18| (*Book) .SetPages(&book, 123)
19| fmt.Println(Book.Pages(book)) // 123
20 }

FoEb, ARXFALEASZKORAN, REBLHASEANIKARHIXF % (25,

AR A) » TR AT kAR P AR A AT K R

EAT

1] func (b Book) Pages() int {

2| return Book.Pages(b)

3| }

4| func (b *Book) SetPages(pages int) {
5] (*Book) .SetPages(b, pages)

6| }

|hds st 2 A B TR XF M H &
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HE—NMABEVBEITERG T X, RIFSEAFHRIA LS 2 GHBALUE I TEA—Mamey
Fl&7ik. AL@megd XA Book W8y Pages 7 kAW, %hiFZEK a5 A LA *Book #A—AF L%
%

1| func (b *Book) Pages() int {
2| return Book.Pages(*b) // AL raFEERMERER
3] }

EE Ao, KA THAEAELDE EXARBUARARD B ERARBOR 2@ . BF 5K
MA—AEBARBEXFN— AT EOHE, FEERAFERFNT . — AT HRLAH R4 RN
EXBENY, B—ARAIAEBBRE NG .

E—FEARAT, FAFTEARE—ARFERAF NG I AN TARIGERIT %, %
T B AT X B B — A 6 3 3

1| func (*Book).Pages(b *Book) int {
2| return Book.Pages(*b)
3| }

#aiER, THEAHBAEAEBEZTIXNFAG T X, RNEAH —NeXTEZRAANEX R 855
;I

Iﬁfiﬂ‘}fiﬂ (method prototype) #= % %% (method set)

AT ERBIT AR Z—ANTF func XAEFHHERAY (F20F) - KNTAREENT HFEAEFSE
El—Afunc XHEF . — MR ISRFARY . — AT ERBEI— AT RRARK -

Yodw, L0694 F F 69 Pages #7 SetPages 89 R B 4o T

1| Pages() int
2| SetPages(pages int)

BENRABA ST RE . —NFECEBGFTEROGTAACEFAN (FERZEXOT ARG, 2R
EeTELAZHRIRFE) FHRORBAR . HoXBRAT R XF ($23%) &,

thte, £ E@GHB T+, Book RAEGHFEEN .

1| Pages() int

7 *Book R A Gy 7 k& A .

1| Pages() int
2| SetPages(pages int)

FEERFOTERBYGRFHATER .
T AT L WREFOGEATERBBLET A AT EEY, NEINRAETERABE (A
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$22% . Hik

—N) FTEENTE BEAMNEORBE. WERANTEEIATE (RBE) L MNRAAATEEL
FHh .

B —ANEAET, BEECRFZE - NMHEHEALTIZ A XA, RAL—FFRINGFER, XAT
FFEEE AR T F R EGFE. thde, AL@YH FF, BookE M F k&N *Book EM ey 7
FERGTE.

HEE: ARARB AT R LS ETEEEHIAAZTR L) .
TiEEAECOFTH S AFUTRHEAEENAE. SEAKAT R IF ($23F) THM.
TR T EERAZ

o REARAEXA,

o TMARHEA

o AXMABALU R A E o LI LA,
o AER N EA/ R /ST REk/BERA .

|7 kiAo 5 ik B

FEFEERFARG I . THREUFRAA R R F-DMRBWMA AT %, MLEB G HEAME
KA AR THRGRLEBG R (ROTEMRGFR) - RAGEHRA”T L, €O
AAe b RO F AT R EOIERIHROREPF RO XH -2 — MEGR T B ET AR A i 69 77
%

—AFERRALEZERT =AML R R BE—MMEVE =AML AmeH %, Nkr AT AR %
BFTREBEHBAVv.mEERT -

T @A F &R T 4T A A Book A= *Book £ F B g 77 ik .

1| package main

2|

3| import "fmt"

4|

5| type Book struct {

6| pages int

7|}

8|

9| func (b Book) Pages() int {
10| return b.pages

11| }

12|

13| func (b *Book) SetPages(pages int) {
14| b.pages = pages

15| }

16|

17| func main() {
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18| var book Book

19|

20| fmt.Printf("%T \n", book.Pages) // func() int
21| fmt.Printf("%T \n", (&book).SetPages) // func(int)
22| // &bookfEH—MEXFiAPages.

23| fmt.Printf("%T \n", (&book).Pages) // func() int
24|

25| /7 BAX=AF %

26| (&book) .SetPages(123)

27| book.SetPages(123) /] FEHTLE—AT

28| fmt.Println(book.Pages()) // 123

29| fmt.Println((&book).Pages()) // 123

30| }

(F#eCiBZ RFl, GoP BA ->BAEF A RkB T84 8 LA KBMZ % . (&book)->SetPages(123) 1=
Go¥ ZdFikey . )

F—T. LE#l¥8 (&book).SetPages(123) —4T A H 4 T Xk M L 4 book.SetPages(123) &2 %

%, KA Book  FIMA —4-SetPages 7 ik - %, XTI AAMERZGoF A Tt KA L& & s med

BTGB AR o LB A AT FA M X B T AR . %RiFZE 2 B34 book.SetPages(123)

X5 /) (&book).SetPages(123) - 125 —7 @, &A1k %% -Z1INA aBookExpression.SetPages &

— e BFER ONEXE®WH) o B{E A& X aBookExpression #4& 1A A — AR =T F3k 69 Book 14
(EZAH LT, aBookExpression.SetPages £ —MNEZIZ&EGRER) -

do L ERIERN G, BA—ANARBERT —AFEE FORERGEEMA — M7 R F L QR T &
o SWEBGRMBELRHS, FRILEVGTAEAREANIIREAT -

— T

1| package main

2|

3| type StringSet map[string]struct{}

4| func (ss StringSet) Has(key string) bool {

5] _, present := ss[key] // KXA&F=EREE, BMEsshnil,
6| return present

7|}

8|

9| type Age int
10| func (age *Age) IsNil() bool {

11| return age == nil

12| }

13| func (age *Age) Increase() {

14| *age++ // fRageR—NTIEST, MIMATR =& —NE R,
15| }

16|

17| func main() {

18] _ = (StringSet(nil)).Has // A&FHEHERER

19| _ = ((*Age)(nil)).IsNil /1 AT
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20| _ = ((*Age)(nil)).Increase // RAF=ATME

21|

22| _ = (StringSet(nil)).Has("key") // RAjeAIfs
23| _ = ((*Age)(nil)).IsNil() /] NEFHERSE
24

25| // FEATHEFE—NRAGE, ERMWRSTAZERARA AN
26| /7 ARFEHER, TR TERNIRS| AR HEHME= £ K,
27| ((*Age)(nil)).Increase()

28]

EEX N Gy S SR

TN

LB AFEL M, BESARGELALT —MELER A . PR, AFEARA B E 5L LR
o (B17E) 5B T2 R B 7 k1R 9h .

— AN F

1| package main

2|
3| import "fmt"
4|
5| type Book struct {
6| pages int
71}
8]
9| func (b Book) SetPages(pages int) {
10| b.pages = pages
11| }
12|
13| func main() {
14| var b Book
15| b.SetPages(123)
16| fmt.Println(b.pages) // 0
17| }
A — BT

1| package main

2|

3| import "fmt"

4|

5| type Book struct {
6| pages int

7|}

8|

9| type Books []Book
10|
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11| func (books Books) Modify() {

12| // X BESBRINAHEE D RSSO RIRENFTEZ 5o
13| books[0].pages = 500

14| // SHBESBREEIDNERASRREITIEZ S,
15| books = append(books, Book{789})

16] }

17]

18| func main() {

19| var books = Books{{123}, {456}}

20| books.Modify()

21| fmt.Println(books) // [{500} {456}]

22| }

A EAINE, e R LB P Modify & ik b 8 BmATRAL K7 A, AR 4Ty ik b 6 M 45 OB R AR R Bk
Bk k2 b

1| func (books Books) Modify() {

2| books = append(books, Book{789})

3| books[0].pages = 500

4| 3

5]

6| func main() {

7| var books = Books{{123}, {456}}

8] books.Modify/()

9] fmt.Println(books) // [{123} {456}]
10| }

1 P25 R T ik RCBR B Modify 7 & X 9M 69 R B & append & 2R A S AE— R FT O NG R B CRE
WERMRGALE. MAERDAGAANTERE ISR A G EG& KA. L] RATHE B2
& R BB Modify 7 ik X 9h .

AT A AL A PR B B ModiFy A2 Ah . Modify 7 ik 60 2 KA B Ak A 45 4 £

1] func (books *Books) Modify() {

2| *books = append(*books, Book{789})

3] (*books)[0].pages = 500

4| }

5]

6] func main() {

7] var books = Books{{123}, {456}}

8] books.Modify()

9] fmt.Println(books) // [{500} {456} {789}]
10| }

[Tk —AF PR AARA B I EREHRA R I

B, AE—F Fe6F, RNTAF I A FERANLMAZ LT EZFAFERMIEHLLE L.
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FELE ENETAAFTEZFAPEARARBVEIRFES EEMEHFFEAL . KRIURAREA TRF
BMELZEATES L RBZFAFTRRNEALYE T .

MHTERUBE I T ABHRYBEINTAEROTRFA, Taz b7 —2FEREK .

o KL TR MITRERLE fide .

o R —NMEAKMYRTARK, M2l ESRKAEELGIZEG R HRAG FT RS . /4L LE
PRAEH . XTFEMHFRAXAGRT, FHARMAE BN (F34F) —L .

o EFAAHET, AN ARMEAR IR A L AR I T AR TAELKE LS.

o synctrEEAFTORBVGE R ZHEH, IR —ANEHEER A& (F24F) TREX
A, MR R A EAER LR FRAE LR R 67k

WREAGATZEZGA—NFTEFATRZMEABMEN R I XLRBHRAVE L, M2 m B4 ELE
2

RKIFrh2H 8 B =ZF 5. BAIARPDAERB RS fE T o ARG T ZRHFGol01.org M 55 BT
WRA B G .

T ‘
s * s s W .
/ L
F.'.
E R R IEMAZANRT “Go 101”7 K #E 17 Flgithub.com/golangl01/golangl0l § FILAKH ZHTIR)

i ; I3

IO/
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$23%F . # 0o

# o

Ho XARGoF O —FRFHNGEA . o XV AGFHrEAERNAE. Hh AGT, AT
ARk G RFE oA, R, BIBEER, R4S EFAER .

AL F WK EmgEEo X plkof. — SR oRXxge ¥ g2 .

[t a®da £

"/l\;}%[j;ktﬂjglr‘i7"/l\7}-/‘£ﬁ&] (%22é‘) é@%/a\o J}ﬁ{éji@i)f‘, "/I\;E{-D;FéﬁiXT"/l\ﬁ/f%
(F22%) . FEE, KNT - Mo XBEER—AFEE. HORBPHEOETH REA
P8 T kG AR AR R REA EARRAT _

EMNEFRH—AE o XBRLT —A (Ao RUBB TG T HERTE) TARE.

— iz o XA 6] F .

1| 7/ —ANHEE XEA R,

2| interface {

3] About () string

4| }

5]

6| // ReadWriterZ—NENXHHEOZE,
7| type ReadWwriter interface {

8| Read(buf []byte) (n int, err error)
9] Write(buf []byte) (n int, err error)
10| }

11|

12| // Runnable@—HEE XIEOZLEMFHIE,
13| type Runnable = interface {

14| Run()

15] }

1 E & ReadWriter # 0 KA PO F A RUAMA —Merror RAMREME . error ERA—4A
B XL . CHELEALT .

1| type error interface {

2| Error() string
3| }
A, —ANRAB{EMGTERBOGFE I RBRA-ANZH XY, TEARANZH T XA

1| // —ANIEENTHEALET,

2| interface{}

3]

4| // FRIR—ENMTHEOLER,
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| 5| type I interface{}

EELERS

FNRBBRAE—ANFTEE (F22F) .

o T —ANEBEORA, CFEEIMAACENAYN (BFETXFRXE) FE (F22F) R
28 pR, o
o T —ANEoRA, COFTHEERZECHBELH T H%E -

ATRBEFTE, —ARBOFEEEFLTRACOETEG T k% -

e RANFE L XBE TG T EZEREZFNG, NXANME O RUBAR L. BRFEZE. T
FIREa PR GEFEFT RLE EWRANAZTR L.

I’H’ 2 & 2 (implementation) ?

R —MEZRB T FEEA Mo XRWG T H 08, NERINAERTEATBE LY., T
TAZE—AFFFE O R, ETAZ—MEo XA

FIKAAGFABRXY . AMNEUI PG ERAXALFTRZAREL T ZXETHK . GoP BA EMT
implements# X485 . GomiFERW AHAE T RUNBELRERANLEHUIRGEZAXE .

—MEORBEZFATEAT . AN T —MRRAG T ZROB O XA L ZRT 7 .

tode, AT @EGHFF, £A *Book - MyIntF= *MyInt A IMA —ANR A A About () string 87 &%
BT ACATAR 2 T # 2 XA interface {About() string} -

1| type Book struct {

2| name string

3] /! BEHEFE...

4| }

5]

6| func (book *Book) About() string {
7| return "Book: " + book.name
8| }

9]
10| type MyInt int
11|
12| func (MyInt) About() string {
13| return "IE—EE N EHR"
14| }

AR DA RERENEFTEEOBE, TAEMEAAREATEMEZHE R . TRGo T
- ANERF L,
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BXERERGBZTEF—AFRAES —ARBE (BFEREES) PORXBTURHHERN - P
RABEFFETER . e, wRENEFHA ML T @OEIAHGZE LA, N database/sql § #wAEE
BFPFERGDBRTXRXAREZATEIAZ XA, RACNAMARRE e AR T =AFik.

1| import "database/sql"
2|
3]
4]
5| type DatabaseStorer interface {
6| Exec(query string, args ...interface{}) (sql.Result, error)
7| Prepare(query string) (*sql.Stmt, error)
8| Query(query string, args ...interface{}) (*sql.Rows, error)
9| }
R

HENBOBRTAEER-PMARECE MR AN ET . KB N FEOBEERAE - Mo
oo sbApdE o Eeg KA LR EILT i o meg LA .

FGoF, WwREBTEAT M E o RXBT, MEUTHEMTARIKSERIELBVT . HaEL, £H
TEETAMSEH TGTHERME . Z—ADATEBEERINEVT (RFRE—NIME) GIE,

o WwREMTEZ Mo XA, MTEG—DMERBHRERAZR (KA B4R . B
e EREAO(n), EFnATHEGRT

o WwREMTHEA N XA, MTEFIAERY (FEo) ARHEHN—HRER (FH
) IMEY . THARARERSABEMT R, SARBEOHRELZEA0Q), AR
&Z0(n) -

ERE—NEOEPOFE oA RURE QLo —REGRAE AT (LTEFMR) -

G MR OER AT A — AR O, AR O AR A O B A, HeaEdE O 6 R AR A
BogH s L.

FEoBgFH KA AER> ZLTH R, RFCHHESERERBTRA Z —ANEEE -

B RAUGTALRAREAGnilFRFREAT. — M nildEo @ P 2086F . K- Mg @EgR
AniliF =2 R A oA FogdEdE ol .

(&, £GP, REELCFH o XHVGTMLE R nil FRFREAT . JFE 0 X Gnil T 4T 2
HERABETEF . —AERT —nildfE ol E oA L2 — il o, BAEHIEF2HE
ax.)

RAEATRBAEAT 2o XA, AAAEMER OE@RTARERLAEM -2 0 XA GZ A
Foo (B, —AZHEROERVGE AR REA - MZHE oA ZEZH A il o EERNTRE
QL. ) BAAZXMRE, ZHIOBETARAAZRE LEET P any £ .
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G-ANERAUFHCHE (BT REFRMEONLl) #E#RA AN ZH XY (RERSE—ANZHOME)

SL R BT A AL B LAy BN R A

(RAW, R AR A — A C RN E

ey R A . )
TEEM|FRERT —EBRMEAET LR GRMA .
1| package main
2|
3| import "fmt"
4|
5| type Aboutable interface {

6| About() string

71}

8]

9| // ZFU*BookIRHLT HAZFAboutable,

10| type Book struct {

11| name string

12| }

13| func (book *Book) About() string {

14| return "Book: " + book.name

15| }

16|

17| func main() {

18] // —A*Book{H#AELET —AboutablefEH,
19| var a Aboutable = &Book{"GoiE5101"}
20| fmt.Println(a) // &{GoiE5101}

21|

22| /1 iR—ATEOE, KA BookKH T EM T A I,
23| var i interface{} = &Book{"Rust 101"}
24| fmt.Println(i) // &{Rust 101}

25|

26| // AboutablesRIN T O interface{},
27 | i=a

28| fmt.Println(i) // &{GoiE5101}

29| }

HEE, AIAYLEPT S REA L fmt . Println HE G RA A .

func Println(a

...interface{}) (n int, err error)

XFEHET A AT 2R GG AA T LME A £ fmt . Println HECRAA F .

TEAEA—AMRERT —AZROXUVOMECEELEAPFZEOEGH T .

4]

1| package main
2|
3| import "fmt"
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5| func main() {

6| var i interface{}

7] i = []int{1, 2, 3}

8| fmt.Println(i) // [1 2 3]

9] i = map[string]int{"Go": 2012}
10| fmt.Println(i) // map[Go:2012]
11| i = true
12| fmt.Println(i) // true
13| i=1
14| fmt.Println(i) // 1
15| i = "abc"
16| fmt.Println(i) // abc
17|
18] // BFEOEIPERNEERE.
19| i=nil
20| fmt.Println(i) // <nil>
21| 3}

ERiERZ, GohriFEMME—NEHEAARABREFEAINGENEVGELE. T -MERX
W, BEFLEEE . WAMOHRX (kind) (Fl4F) - MRBOTAFTERFTRREE . LRXBOR
T, FF. BNMNEREABARTFRHGHAZB BB AL T .

FEATEZ, S AN ARE AR AR MO, GoETH (20X TEHRAEBITHRIL) Ko
A XANMIG RV EZAXAEL, FBFREAXRAELAE NS AA . FHF—FZHGE
B, e EAXACERRERSME—KR. FEATRFEAELE, AEZAXAELEERELEELEN
BRE—NeRmpRitt, AEBERA . PR RBRHEFOFERAKTRS . FELE —AMEXHE oA
ERFAZBEH—AEHFTEKIN AL BB P ) —AZAXAELER (F17F) -

R T LEL L P ENEVIEES EE ) R L E PR -S

1. #AEA (FrdeE o XA) i 8.
2. —AFxExk (WRAERA) , AP 5@ THABE o XA Y FAAERZ I RA (FHEAER)
B k.

RRBYG AL T ERNCoFP gAML EXTROMEM .

I%;@ (polymorphism)

SEREOH—ANAXEA RGBT —NT RN
GHFEORATH—MItERERLABR O RV I M EoMAiT, LI AAKR XV IR -7
EE, FEEAFBRoXRTERG S L7 AR B LR A AR . HaERL, AA—NEOEY
FEEREB ARG B BEG 2Tk tde, B ki mBARAN, X a0R R RSk
tm. —AEOATAALEOEFRRHESRBVOHSEARRABEEHRRANITA, RIS E.
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LrEimE AR, 1AM EZAXARRYGTHEAFOTE . mREKE FHAA -

Mok TARFIEIBRATIR - h A E7 FIRE, TRHEARSHE .
A&, AnilEF oA EREA T EE S EA-NBR, BARA BRG T ETHRAR .

— A F

T ik R A —

1| package main

2|

3| import "fmt"

4|

5| type Filter interface {
6| About () string

7| Process([]int) []int
8| }

9|

10| // UniqueFilterFskMif4ES K¥F,

11| type UniqueFilter struct{}

12| func (UniqueFilter) About() string {
13| return "RREZHETF"

14| }

15| func (UniqueFilter) Process(inputs []Jint) []int {
16| outs := make([]int, 0, len(inputs))
17| pusheds := make(map[int]bool)

18| for _, n := range inputs {

19| if !pusheds[n] {

20| pusheds[n] = true

21| outs = append(outs, n)

22| }

23| }

24| return outs

25| }

26|

27| // MultipleFilter 3R {REBENEIMAEIIT,
28| type MultipleFilter int
29| func (mf MultipleFilter) About() string {

30| return fmt.Sprintf ("{REB%vE{EE", mf)
31| }

32| func (mf MultipleFilter) Process(inputs []int) []int {
33| var outs = make([]int, @, len(inputs))
34| for _, n := range inputs {

35| if n % int(mf) == 0 {

36| outs = append(outs, n)

37| }

38| }

39| return outs

40| }

41|
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42| // BEZEFHERFTET, RAFE—/filteAndPrinteR¥,
43| func filteAndPrint(fltr Filter, unfiltered []int) []int {
44 | // FEFLtr 2 BARAIEASERART Lt rNsh BN FIE.

45| filtered := fltr.Process(unfiltered)

46 | fmt.Println(fltr.About() + ":\n\t", filtered)

47 | return filtered

48| }

49|

50| func main() {

51| numbers := []int{12, 7, 21, 12, 12, 26, 25, 21, 30}
52| fmt.Println("&JEZHT : \n\t", numbers)

53]

54| // =N EEOESERAE—{FilterYl
55| // B=NMEATET.

56 | filters := []Filter{
57| UniqueFilter{},
58| MultipleFilter(2),
59| MultipleFilter(3),
60| }

61|

62| // BAMYI R TR IR ES KR AFilter g

63] /! EAEESLtr, BNTTETHREETE

64| // HRINEHHEORERATEFLtrf,

65| for _, fltr := range filters {

66 | numbers = filteAndPrint(fltr, numbers)
67 | }

68| }

2R

IR
[12 7 21 12 12 26 25 21 30]
MR E S A%
[12 7 21 26 25 30]
{REB 2002 %
[12 26 30]
{REB 3% :
[12 30]

AEr@EANGFP, SRE/ENTLAFANATAERIENE —AMERIG filteAndPrint F3k -

MRT ERZAFL, £ ARG DR GG LA TAEIRG G F B — g o LA F 9 — A0
ALF o XA R (BT &) » NmsbR e eg— AP TAAER P &FEFRA—LIT i
v AR PR, FEKA P RBGMEMA E 5B BIRE G F FRGIEK (RFF %) A

Ao bR G FREF TR RS —AR P R AR R fTE R, A RLA P XA H R LA 6, F
FAEg o KA E 64T A BT .

FELE FEARTMBETRWEFFE-ARTRROGFE . ENTRAL L CREZREALS SOHER .
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s 5 & MEAF RN 0D £ e 1 AR

I£i§¢ (reflection)

—ANE O Bk 6 sh A RS & T A kAL oM e s S AR A SEPTI A6 . K
A B -

BlEA AL (Go 1.16) » Gom R X F A& L kffe KA G2 A . RHEIFDMRAT LR A ZH
SRR

AR X FHFE TN Breflect irEOFTREFGEFREHE. FHBEEENG TR —L kT B
i A . KL T @G ANLGoFT oA ERATMA - £GoF ., AE R GELBBZ (type
assertion) #¢ type-switch iRAZ4= H] XAk .

|*§¢ﬁ?

Go P A W A 3 v 48 % 69 X 45 15 B

1. B—AMEEolEry) M EoRA . 2ZIFOERY, REZBoEAOEARN LA LA THZBOR
i
¥B—AEoliEhh s —ANEoRAY (TEEEAGEAERATELBFEDEA) .
¥ Aol —MEE o XA LFE o XALA TR THBOEGFE T LA) |
¥— Aol R Ao A (NF oA R RSN EHBERE 2R, [22a%
HAEARAATRENLT Bz XH) .

A A A E,ééﬁ MBILTPANLBLET . TAFEHAERBRAEAGEALALAT BizHFE o XA . ¢
AR AL LRRA R (RBZEXOTERL LX) KK R . IAFFHGEGXELERIFNRE
TEEY .

AV ¥NBIE A EY . XAF

AR &R A EATH 28 AR kI E . FE b KAET
ER A )ﬂﬂ".l:@ﬁ']&éﬁ ﬁ’h?ﬁ

1
e

—AERW T RERKXGEZAL(T), EFil— Aol THA-NMNEELRE R A FERAT -
TTAA

o fEEZ AT LA,
o A —MEZH LA,

- AR ZTREXL(T)F, iAW SHE. THRAMZEYE . — AT TaADRA XK.

o HFTR—AFHOEBORN, b RN THINHERNEAFLIRASEENBTHA— LA,
RBCBT 4 A TR SLBTE AN . HILBTE RS, SRR Rk XL RA NS
it ah A6 — A A . RATT e A LA 2 — R 3 2 A 60 2K

o HFTRA—AROEBOEA, SWEMINAARBEAF LRDEXUEATHORHT, M
SBTE AT TR BT AM . HRBERAN. AW T REXGBELERA A OE
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TWEEi09eh SEG— MR T .
— ARG R F e E A LR AW T X6 TAL
#HRERRN, doR—DRBB T PR ZEAZ - ANTAnilE oA, DT L KB .

T KRS HIE, — ARV T RAM—AREREK . AR, B — A EBUE A M — A RS S
P H o — AL, BT T AT — AT H A SRR — A FHREK . T F=
AMERA—ARBRHEGH R, ARAFRITERERAT -

EE: WRAWTARAMFLCHTHOE -ALRREN, M T HER—NBIR-

— BT T AT R T a6 T (W XA AR o XA .

1| package main

2|

3| import "fmt"

4|

5| func main() {

6 /7 GFESRIE123M B REMT AN E ZE R int,
7| var x interface{} = 123

8|

9| /7 1EE—

10| n, ok := x.(int)

11| fmt.Println(n, ok) // 123 true
12| n = x.(int)
13| fmt.Println(n) // 123
14|
15| // B
16| a, ok := x.(float64)
17| fmt.Println(a, ok) // 0 false
18|
19| // 1BE=
20| a = x.(float64) // ¥F=H—/2n
21| }

AT T efE R RBB T 06T (BZREAZ O XA .

1| package main

2|

3| import "fmt"

4|

5| type Writer interface {

6| Write(buf []byte) (int, error)
7|}

8|

9| type DummyWriter struct{}

10| func (DummyWriter) Write(buf []byte) (int, error) {
11| return len(buf), nil
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12] }

13|

14| func main() {

15| var x interface{} = DummyWriter{}

16| /7 yHIENESEE AN E R string,

17| var y interface{} = "abc"

18] var w Writer

19| var ok bool

20|

21| // DummyWriterBEsI Twriter, 1331 T interface{}.
22| w, ok = x.(Writer)

23| fmt.Println(w, ok) // {} true

24| X, ok = w.(interface{})

25| fmt.Println(x, ok) // {} true

26|

27| // YRR Astring, stringZERHFigAEKIMwWriter,
28| w, ok = vy.(Writer)

29| fmt.Println(w, ok) // <nil> false

30| w = y.(Writer) /7 RFEE—ANESE

31| }

Fob, T AHARBHTOEEL, ZEERim(. . )FATi(T).m(...) -
type-switch A A2 K AD 3k

type-switch AARIZ #6913 H R F ZCob R EREGER . CITUAREELZEAB ZTHEER. EFf
switch-case RAZIE HI KGR A EAAGL . — A type-switch RAZIE B KA k6915 %4 T AT &

1| switch aSimpleStatement; v := x.(type) {
2| case TypeA:

3] .

4| case TypeB, TypeC:
5] .

6| case nil:

7] .

8| default:

9]

10| }

A+ aSimpleStatement; 3L Tkt . aSimpleStatement b/ A —ANHEiE6 (F11F) . x
o MA—AMMEBERAFT OB REX, CHRAMNREGR PGB ZME . vRARKREGR TG ZLE R,
ChRMERLE—NETEERAHLX P .

£ —Atype-switchX&A3%kF ., A case K EFETUARM —Mnil g R fs TAERL R LA F
BATHX . AR —Atype-switchREkt, XLRHEAENA case XEFEHFALTELR -
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o R A A case ARFBHEBA—AFH TR (M- ARVLRRVFEAF) » M
OAMBAEATHE MK (o) £

T@E—MEA T type-switch RAG3ReGH]F .

1| package main

2|
3| import "fmt"
4|
5| func main() {
6| values := []interface{}{
7| 456, "abc", true, 0.33, int32(789),
8] [1int{1, 2, 3}, map[int]bool{}, nil,
9] }
10| for _, X := range values {
11| // XB, BERTEVRAHFERT X, BREE
12| /! RESXFETURIAZ LB EEE,
13| switch v := x.(type) {
14| case [lint: // —ALERIFMEERR
15| // ERSH, vIERIA[]int,
16| fmt.Println("int slice:", v)
17| case string: // —NZEHI%
18| // ERSAH, vERLAstring,
19| fmt.Println("string:", v)
20| case int, float64, int32: // ZZA%
21| // FEWAS P, VIR OxZE R interface{},
22| fmt.Println("number:", v)
23| case nil:
24| // FEWS P, VIR O xZE R interface{},
25| fmt.Println(v)
26| default:
27| // FEWS PR, VIR OxZE R interface{},
28| fmt.Println("others:", v)
29| }
30| // EE ERERN=ADXF, VIO EXR—NE S,
31| }
32| }
WmbeR.
number: 456

string: abc
others: true
number: 0.33
number: 789

int slice: [1 2 3]
others: map[]
<nil>
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@I FARFEZHEEFNT T @A

1| package main

2|

3| import "fmt"

4]

5| func main() {

6| values := []interface{}{

7| 456, "abc", true, 0.33, int32(789),
8] [1int{1, 2, 3}, map[int]bool{}, nil,
9] ¥

10| for _, X := range values {

11| if v, ok := x.([]int); ok {

12| fmt.Println("int slice:", v)

13| } else if v, ok := x.(string); ok {
14| fmt.Println("string:", v)

15| } else if x == nil {

16| vV 1= X

17| fmt.Println(v)

18| } else {

19| _, 1isInt := x.(int)

20| _, 1sFloat64 := x.(float64)

21| _, 1sInt32 := x.(int32)

22| if isInt || isFloat64 || isInt32 {
23| vV 1= X

24| fmt.Println("number:", v)

25| } else {

26 | vV 1= X

27 | fmt.Println("others:", v)

28| }

29| }

30| }

31| }

4o RENT XS — A type-switch KRR PGB Z 2 R, Mk type-switch AR T H 5 4 switch
x.(type) {...}-

type-switch & 3kFe switch-case KAk AR % £ F] & .

o Z—/type-switchRE3k¥. &% R4A —4default 2~ X A& -

o Z—/type-switchRak+, wRdefault > L HE: CTAARE Ao L
PR RN L

o —/type-switchRERT AR G SEMH I, T ARAA — A 8AF -

=
J
>
&
o
2\2\‘

{22, Foswitch-case &R —# . fallthroughi® ) F#eiE A £ type-switch KAk T .

EEEEETLY
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|45 o £ 4 K i
AN EBTUAARS —NEo XRG LM, . ARG RAA S TH A RGZE o XA 69

PR ERBEABNAKCHZ O RBGTLARA . de, EATEOHTF, FoXBIc. IdiIe
TR R T R E T e —H .

1| type Ia interface {
2] fa()

3| }

4|

5| type Ib = interface {
6| fb()

7|}

8|

9| type Ic interface {
10| fa()

11| fb()

12| }

13|

14| type Id = interface {
15| Ia // Wiixla

16| Ib // WNixIb

17| }

18|

19| type Ie interface {
20| Ia // WNixIa

21| fb()

22| }

BGo LIMAZI, W RAMED XU T — AR L 7%, A AR 0 2R T F A 4
ER—AEORUE, BRENBRGRALFEORAC—K . o, TEHORSG P ILAED LA
B AEGo 1. 14MA L ATAR R R A k6 .

1| type Ix interface {
2| Ia

3| Ic

4| }

5]

6| type Iy = interface {
7] Ib

8| Ic

9| }

10|

11| type Iz interface {
12| Ic

13| fa()

14| }
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MGo 1. 14 K4 8 , EERXERB PG IUANE D RAFRGRAAZRLEG L, eNBLH T 2%
EgfeIct—Hd.

—ANEO AV RREAR (REZEETERE) AT,
|42 o 18 48 % 69 He gz

Fofi X ey i A mAr D

1. iER—A Rk ofifedz o ;
2. WEANEOME .

HTE—MEY, FRoEAOEALAEALTHRoBEOEY (BaREo XBAT) » FoAkiFE o d
AR IERGEA (BB —AIAEF . XERA & O A 4 O EE T AR A A oA
Fadg o BTOATT @ & AT R T R AR o AR g H Y .

AN E AL ERILBERZIANE A S LR oo sh K14
Taz (BR==RKREFHF) RERANMEOEG TR

1. R AP Aol LZ— I nildEod, MEBRERAF - ANAEOEAZEELA —nildEz oL .
2. WREANZOBMGHERLB R —H, Mikixsd R A false -
3. M TRANBEOEOHSLAE —HOGHER,

o WmRECMHARAEA AT TR (F48%F) . MNP~ £ —NAK .

o TN, RERXRACNHEEGLIER.

HmEX, AMETEGUEERAAATERME—HFILTAA true :

1. ZXARNEOEAAnilE Ol .
2. BANBEOAGHEENAAE . A RAATEREA . FHLHIZAMMEF

REWIN, AACETARFEZ e XA G nil BEGEZE AL TMEFE . —AFF.

1| package main

2|

3| import "fmt"

4|

5] func main() {

6| var a, b, c interface{} = "abc", 123, "a"+"b"+"c"
7| fmt.Println(a == b) // E_LHEE. Wt "false",
8| fmt.Println(a == c) // E=LHNEE. B "true",

9|

10| var x *int = nil

11| var y *bool = nil

12| var ix, iy interface{} = x, vy

13| var i interface{} = nil

14| fmt.Println(ix == iy) // E_LHEE. Bt "false",
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$23% . o

15| fmt.Println(ix == i) // E—HH01EE. KL "false",
16 | fmt.Println(iy == i) // S—H01EE. WL "false",
17|

18| var s []int = nil // []intA—AARTJLbERZERY,

19| i=s

20| fmt.Println(i == nil) // $—HNEE. Hid"false",
21| fmt.Println(i == 1) // B=HMEE. FrE—NE5
22| }

ZUfae) IR E N

T AREGIFES/ETE, 2o APEZR AT AFARENREATY . FHRHEAR (B
17%) — .

|35 4t 3 & 48 A= 4k 45 4 30 S 1A

IR GRIESR/EATH S oA S S A A RGBT AR 69k . SuE AR AR o fE B R AR 4
HEAWERFRAHSMOXFELEZH. HTARIME (F34F) » BRAGERFR,; 22 TK
RIE, GRCHHBAERAARAFOXEZHS . S TERUK T, B wTFRL-

FIAREB KA OAFERERRTME. ¥ TRRIE, mBRELECHIE4H.

—AMNITEAGEFRAERERA LRI, FPEEVTEAT#E D
AAI

Wde, BATTRAREAEER — A []string @ # A4 LA [Jinterface{} . &KAVLMAE R — A8 Ik = A0
NoEiE

1| package main

2|

3| import "fmt"

4|

5] func main() {

6| words := []string{

7] "Go", "is", "a", "high",

8| "efficient", "language.",

9] }

10|

11| // fmt.Print1ngR%i BT A ¢

12| // func Println(a ...interface{}) (n int, err error)
13| // FilAwords. . . NEEfZBEL LR EEIA Ao
14|

15| // fmt.Println(words...) // 4mEAIEL
16|
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17| // ¥ []string{aigi 2RI [ Jinterface{}.

18| iw := make([]interface{}, 0, len(words))
19| for _, w := range words {

20| iw = append(iw, w)

21| }

22| fmt.Println(iw...) // @& RH

23| }

— AN RUEANB O E—NF R A — X 8RR

W RPEOERIBLT —ALANG T ERAE, MNAFEERBXFA-NEI RO RHELLAT. MG H
o BRPmOGTERBEFOLLS A WEBRGARZAIRKI.nE N5k BHER
AT NAT—ARBHIGMEL, ZEERim(...)FREEARNI.mE, ...)2FN0G.

— AN F

1| package main

2|

3| import "fmt"

4|

5| type I interface {

6| m(int)bool

7|}

8|

9| type T string

10| func (t T) m(n int) bool {

11| return len(t) > n

12| }

13|

14| func main() {

15| var 1 I = T("gopher™")

16| fmt.Println(i.m(5)) // true
17| fmt.Println(I.m(i, 5)) // true
18| fmt.Println(interface {m(int) bool}.m(i, 5)) // true
19|

20 | /7 FEXJUTHPATRRHR ARG & 7 & — N R

21| I(nil).m(5)

22| I.m(nil, 5)

23| interface {m(int) bool}.m(nil, 5)

24| }

APdEHE I M ZFB). BAIAPHAERY R#FEEF . REOFEFTERKDHFGo101.org M 55 B
WRFa P h .
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%23% . o

L]
- T spok s ey B H
= T EBHRN )

Al

i

.
> - *a

G0

y . *
(F L X EMAZNAXRE “Go 1017 (& 1% Fgithub.com/golangl01/golangl0l § RILA P K HTIR)
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R A

IEME (Fl6F) —XF, KMFR—NMEUERETURALETFE. FAFHRI—ANFRL
—ANFEREMAKR. FELE, AN, —NFERTART—NFERERAER . ZIHEGFEE AT XARA
XA A4 (type embedding) -

Foad . RAER&K

R L FEHBERA ALY B O S XU AR X @T .

ERE SRS

TaR2—MERTRAEAKGH T -

2]

4]

6
7]
8]
9]
10|
11|
12|
13|
14|
15|
16|
17|
18|
19|
20|
21|
22|
23| }

1| package main

5| func main() {

3| import "net/http"

type P = *bool
type M = map[int]int

var x struct
string //
error //
*int //
P //
M //

{

—E X AR 2R
—/NE XA A R
—NIERE X EFHRE
—MNEE IS REN A&
— R R &

http.Header // —/NE MRS ZEHY

.P
.M

X X X X X X <

.string = "Go"

.error = nil

.int = new(int)
new(bool)

make (M)

.Header = http.Header{}

Ar@mIANPFr, AAANRBERARET —ANEHERER P
(embedded field)

HABEREAE, NBEFEANLHRABL TR . 22, F5 L,
SF B IER Z (unqualified) 8 KAWL B4 LFHRIGLAR .

%4 string - error - int - P . M#"Header -

KEEINES LS

o BARBAHZHN BT —MAKTE

HENAHRFERA N (B8 L5 .
Wode, B a)55 AWk T B84 AR
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Foas . KRR

LAre9Goa L (1.16) T 8 -

An embedded field must be specified as a type name T or as a pointer to a non—interface type name *T, and T

itself may not be a pointer type.

aFT k.
—AMAHEFELARERAABRXTRE AR R R o RV OHEH R T, HPTHARBLERZTREERT /N
e

S FEE AGo 1.9 BT A . 2R E MGo 1.95] AN B T L LA LA, iR A & iAo
TREMT B . thde, WA RZAERE L—FTOH FPHOP AR FTEGER .

B, ATOKEAL A —A A5 09338

o NMEULETAAACRFAFT NI LB HEVERER—AMAREU B4 LV R A B LA
B 3E A R A H LT A T A M AF A F 8 -

o —NEHRUATAAATHA-ANERBLHFALTHRRARFT—MEHRBERR TN LA
& F Ak MAF A ST -

T @ T — T A R T A A 69 KA AL

1| type Encoder interface {Encode([]byte) []byte}
2| type Person struct {name string; age int}

3| type Alias = struct {name string; age int}

4| type AliasPtr = *struct {name string; age int}
5| type IntPtr *int

6| type AliasPP = *IntPtr

7]

8| // XELITUEH & EBAT A A Ko

9| Encoder

10| Person

11| *Person

12| Alias

13| *Alias

14| AliasPtr

15| int

16| *int

17

18| // XLEHAE 5L AR REH IR

19| AliasPP /7 FEIEBIR—NFEET T
20| *Encoder /7 BT —NEO LT
21| *AliasPtr /7 FEIEBR—NFEET T
22| IntPtr // TEXBIFESTEETY

23| *IntPtr /7 FEIPEBR—NFEET T
24| *chan int /7 FEEBUA—ANFEE LR

25| struct {age int} // dEENIAEFEETEER
26| map[stringlint // dEENIAEFEETEERY
27| []int64 /7 FERE X IAEFEETHEY
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28| func() // JEFE X IEFESTEERY

—ANEMRRBFRATRAANRAL TR, AN ELFRAFERN . RELLALZFROZSL
FRAM, — MR LA XA TR CORLVRA T ALAR —MEWERELAF . Wl intd *int
RAUTARER B QAR —MEMEREAE T .

—NEHREBEREAE (R eREZEELAE) EAT,
— Mk, AARAEESAFRIRFMATEZGOEADLAEZL (BEILFTKERAERRE) » RERSBEA
FRAEA 7R X T A A &

LTI T LS

RARNHKOITEZAORATHREARENG IR BRI A R COEHAEEE Y, AmEN LB A E
MR TR ZINAARER G A

REECARITORT ZORAZETATASREENLELRAY . AL ST XA bﬂlkaéﬁﬁjd’iﬂo
BE, B LFER TR X EF—%, BNMAFREConBFTREAHKZIF TR . IAMFF X
ﬁ"/l\?f'(kéﬁ;f:m,é\

. iza%*ﬂT%ﬁﬁT%?]‘*‘/l\%’iﬂ MEMTRERT B LB . R, —ATERGEL
A SAF B Sh— AN KB RAEA -

o ‘ﬁ“%*‘/l\jcilelﬁ;\T AIS—AEM, MBI —NEHRRT EHTH— 5 EATRIT A9
— ARG S 4E%T%ﬂéﬁﬁﬁfﬁ%‘ﬁf\amﬁéﬁ%?]‘*‘/l\é"iié@fﬁ%ﬂ'i}ﬂ o

ToE-MEFRTefMAL XY ALRY R EXE A RGE T

1| package main

2|

3| import "fmt"

4|

5| type Person struct {

6| Name string

7| Age int

8| }

9| func (p Person) PrintName() {

10| fmt.Println("Name:", p.Name)
11| }

12| func (p *Person) SetAge(age int) {
13| p.Age = age

14| }

15|

16| type Singer struct {

17| Person // BiINixPersonZsRisky Rz
18| works []string

19| }

20|
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21| func main() {

22| var gaga = Singer{Person: Person{"Gaga", 30}}
23| gaga.PrintName() // Name: Gaga

24| gaga.Name = "Lady Gaga"

25| (&gaga) .SetAge(31)

26| (&gaga) .PrintName() // Name: Lady Gaga

27| fmt.Println(gaga.Age) // 31

28] }

KB F . % KA singer Ak T XA PersonX /5, A LX XA Singer KM T XA person AT A 49 F
By ik, HBERA *singer KRBT LA *Person TA B 7 ik . kB2 G EM? MEILT KL EE

N
E

A&, XA Singer 89— ME T REK B 1EPerson A E A . T @ a9 XA RIFRB T

1| var gaga = Singer{}
2| var _ Person = gaga

G —ANEMERREART 7 —ARAE, EMERREZESTR
BT ARG FRA T R

TaEXMFEA RS (F27F) 18T E—¥ &6 FF 8 Singer 2R F B A7 %, AR *Singer
KR Tk

1| package main

2|

3| import (

4] "fmt"

5] "reflect"

6] )

7]

8| ... // ATERBE, L—AFIFREIRARNEIEXEAKT

9]

10| func main() {

11| t := reflect.TypeOf(Singer{}) // the Singer type
12| fmt.Println(t, "has", t.NumField(), "fields:")
13| for i := 0; i < t.NumField(); i++ {
14| fmt.Print(" field#", i, ": ", t.Field(i).Name, "\n")
15| }
16| fmt.Println(t, "has", t.NumMethod(), "methods:")
17| for 1 := 0; 1 < t.NumMethod(); i++ {
18] fmt.Print(" method#", i, ": ", t.Method(i).Name, "\n")
19| }
20|
21| pt := reflect.TypeOf(&Singer{}) // the *Singer type
22| fmt.Println(pt, "has", pt.NumMethod(), "methods:")
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23| for i := 0; i < pt.NumMethod(); i++ {

24| fmt.Print(" method#", i, ": ", pt.Method(i).Name, "\n")
25| }

26| }

Wk .

main.Singer has 2 fields:
field#0: Person

field#1: works
main.Singer has 1 methods:
method#0: PrintName
*main.Singer has 2 methods:
method#0: PrintName
method#1: SetAge

Mtsr b & R P, KATAA B LA Singer M EMA — M PrintName 7 %, AR LA *Singer # % 4
K\ . PrintName #2 SetAge - 12 & XA Singer FF RIMA — M Name FH& - A At 2k#ES
&k X gaga.Name &% 0%°? Y FgagaZLSinger KA — ML . FHHET—FARBAR .

BRI LR

AT @itk (Fl6%) fez ik (F22%) ARILEF, RIG8, T —Mix, x.yHRA—Ii
#FE, EAFyTUAR—NFRERE T FL . wRyR—DFRE, BaxLRA—NERERE 4
WRdE4HE . —ABEFBZE—DEREX, BATA—ML. REFEx.yEATFT—IFR, LFERLE
THRAA AT TFHE (WRUFEOEXENF—AEHERE) forik, tiex.y.z, £ FzTURE—
NFEBL, WITR—AFEL -

£Got, (RERTEKENBHBFRBEFBYE) R -ABFRE PO PREATLE—AH
FER, MEATHASET . HARARFRIEMRABELFE .

——‘/|\1'§']% :

1| package main

2|

3| type A struct {
4| X int

5] }

6| func (a A) MethodA() {}
7]

8| type B struct {
9] A

10| }

11| type C struct {
12| B

13| }
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14|

15| func main() {

16 | var ¢ C

17]

18| // TFHERBEE R REE S AR L E N,
19| _ = c.B.A.x

20| _ =c.B.x

21| _ = C.A.X

22| _ = c.x // xHRALBCH—MEATFER
23]

24| // XTAERKANFIEAREBEELAENN.
25| c.B.A.MethodA()

26| c.B.MethodA()

27| c.A.MethodA()

28| c.MethodA()

29| }

R AN AL L —F 6T P %4 % Ak X gaga. Name 2454, BATRARE
& gaga.Person.Name &) — M4 5 X . Name #AR 4 £ A Singer 894/ F & (promoted field) -

RAEATAHR L E RO XD LRREMEEY, FALEME (F16F) —XFLEFETRINTAA
AT F A6 A RE A I8 4H R B MR F B, AT T @ e R & & &0k .

1| func main() {

2] var ¢ C
3] pc = &c
4|
5] /7 ZXJATE
6| fmt.Println(pc.B.A.X)
7| fmt.Println(pc.B.x)
8| fmt.Println(pc.A.x)
9] fmt.Println(pc.x)
10|
11| /7 XJATHEN
12| pc.B.A.MethodA()
13| pc.B.MethodA()
14| pc.A.MethodA()
15| pc.MethodA()
16| }

£4L89, #%4F E gaga.PrintName 7T YA & 7F % gaga.Person.PrintName 89 5 X . 2&, &A1
LI AFRECAERA—ANES . 2%, LA Singer M EMA —ANPrintName 7 ik, RE T EZTHE
KFEAY GEHBRTTY ARG FE) . RHEGEE, %4 R (&gaga).PrintName =

(&gaga) .SetAge T AE M (LTl R A4F) £ (&gaga.Person).PrintName #=
(&gaga.Person).SetAge 894 5 .

EFE . RATET AL A 4% % gaga.SetAge - 122 A4 &£ gaga £ — 7T Fa69 KA 4 Singer 491869
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$o4%F . XA A&
BT . ©AIREA (&gaga).SetAge 99— k4t (H22%) .

ELE@megBFF, c.B.AXRABESEREIKRNC. X c.B.XFC.AXWTEHLX. £
#. c.B.A.MethodA T "A#: % c.MethodA - c.B.MethodA# c.A.MethodA & T & X .

R -ANBHERGZEHNXNFGITA PR LA —ADAARFTE, N PRRGREMAALGHEEGR
B thde, L@ FPegikiF S c.MethodA®RE A2, HABIEFR G TEW X
A c.B.A.MethodA: FEABFA#EE—NMAHFE .

|k 45 % 38 45 A st 3

9

%
™

—AMEx (RERMERACRT FIE) TRENMA 5 ARG — 048 F &) k4% 2
B R A —AAREFR . A TEFEY (BERE—AAY) -

S SFEE ik

o

o AARERRG—AZEAXOBERE GFERAFRA—A) TARBEAX.y . #aiE
W X,y RTHR E’Zr}i&é@—‘/\i@%% Ee M X iF b g XA TR (B4 .

o WRAGANAZTEM XN BEREFATMA RXEE, MEMZEN X BEZAFFRMEES A Xy -
EANARZEFHMAE RXREOZEN X BFER LT 5.

Yo RN FFERBFREF AT FEBFRTEYE, ARG FERM T -2, A 2KAMT AR
H—ANFmiEwEH =N E & (overridden) T .

BT, BIZA BRCHEAZLER (Fl14F) .

1| type A struct {

2] X string

3| }

4| func (A) y(int) bool {
5] return false

6| }

7]

8| type B struct {

9] y bool

10| }

11| func (B) x(string) {}
12|

13| type C struct {

14| B

15| }

RERBREREL, REZZHER VI A xFVvL.B.XRE—#, FIRENRAETHIE, 21 %
£33 w]%rw BREEBAvL.x . RAHEOEALAEALEREEFZEVIA.yIovi.B.yH L.

1| var v1 struct {
2| A
3| B
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4l }
5]
6| func f1() {

7| _ = vl.x // error: fEEFEAIHKVL. X
8| _=vl.y // error: {EEMAKVL.y
9| }

<

T@éw’iﬂ{z%iéiy’imr‘@ BHFEBEV2.C.B. XA —NBFREV2.AXBET ., FTAv2. x EFER®EF
BV2AXNEEHBX. BARKEGRE, v2.y Z#FEZEVv2.Ay (MTAEZFESZV2.C.B.y) 9E5
ﬁ%ﬁo

ﬁ;
W
<

1| var v2 struct {

2] A

3| C

4| 3

5]

6| func f2() {

7| fmt.Printf("%T \n", v2.x) // string

8| fmt.Printf("%T \n", v2.y) // func(int) bool
9| }

—ANRBE XA RBOZEFEEFFUFELREOBEERRA, W THATTH M .2

1| package main

2|

3| type x string
4| func (x) M() {3}

5]

6| type y struct {

7| Zz byte

8| }

9]

10| type A struct {

11| X

12| }

13| func (A) y(int) bool {
14| return false

15] }

16|

17| type B struct {

18| y

19| }

20| func (B) x(string) {}
21|

22| func main() {

23| var v struct {

24| A

25| B
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26 | }
27 | //_ = v.x // error: tERKATHEV.X

28| //_ = v.y // error: tERFEAIKV.y
29| _ = V.M // ok. <=> v.A.x.M

30| _=v.z // ok. <=> v.B.y.z

31| }

—AFRFFGEFRIEGET R RAFRELHNANESETF (REAFER) BELTHAAZRA
RAMRRE, FRENOLFLL—H. Hik, %SI0EIEDRRARAEER - SHELD
P EAE, EAT A o LAEIE R A B . BT, TERIANESA AR QKGR )T hiF e B 4T
AZEA . 2%, wRFEEL A BERGm()ZAM(), MWkZFERERT . REZAMFB.MAE
#T, FHc.MA—NEEORIFES .

1| package foo // import "x.y/foo"

2|

3| import "fmt"

4|

5| type A struct {

6| n int

71}

8]

9| func (a A) m() {
10| fmt.PrintIn("A", a.n)
11] }

12|

13| type I interface {
14| m()

15] }

16|

17| func Bar(i I) {
18| i.m()

19| }

1| package main

2|

3| import "fmt"

4| import "x.y/foo"

5]

6| type B struct {
7| n bool

8| }

9]

10| func (b B) m() {
11| fmt.Println("B", b.n)
12| }

13|

14| type C struct{
15| fo00.A

234




Foad . RAER&K

16| B

171 3

18]

19| func main() {

20| var ¢ C

21| c.m() // B false
22| foo.Bar(c) // A0

23| }

RSt S kY L SR

t@ezR g, LA Singer 2 *Singer A — N PrintName 7 %, JtE LA *Singer & A —
SetAge 7 ik o A2, RAIVNEAAZRANEBE AL ZIJUANF & o Z LA RN R 69 %2

Fob, BMEEMEKRERNSAHET —AMRE (RFEXVH L) T, FHLAHZEEH,

o MAHEAMTHE ATk, wRAUTEARWRBFIAT AL CHBRAFLARL CHEFRE
F, MBEFEEELGBXAZHEREVSERN—ARFERBG T X . %h, KIEFEZSLG AL
RS XFEH (F22%F) —MameyHik.

o MEAM THH—NFk, WwRILFTENLGBBFZRAI AL CRERABLARL CHFRE
#, MEEFERFELBXBH LBV *SEFR—ANRFERABG T &

R

o XM struct{T} A *struct{T} ¥ ¥R EHTHNA F % .
o AWM *struct{T} . struct{*T}H *struct{*T} A RIMEAH *TIMA 7 %

ToETT%1ESRANEASinger #2 *Singer B X 5 BAE) =75 ik .

1] func (s Singer) PrintName() {

2| s.Person.PrintName()

3] // YREFSJEXBESM— M. T
4| /1 FBHBES SRS, RBEN
5] // PersonfN R IEESEFETHE o

6| }
7]
8| func (s *Singer) PrintName() {
9| (*s).Person.PrintName()
10| }
11|
12| func (s *Singer) SetAge(age int) {
13| (&s.Person) .SetAge(age)
14| // <=> (&((*s).Person)).SetAge(age)
15] }

[& X 5% AR 75 % (promoted method) -

235



Foad . RAER&K

MZ ik (F22%) —LF, ENFRENTRAFTLGENEREY (AU HET LEMRERLY
BHEY) FRFE. 22, BRIRBAL, IHFGRBELTARAE 7 -

TaAZ - MERT EHAHEFRT — L5 HHRXF AT .

1| package main

2|

3| import "fmt"

4| import "reflect"

5]

6| type F func(int) bool

7| func (f F) validate(n int) bool {

8] return f(n)

9] }

10| func (f *F) Modify(f2 F) {
11| *f = f2

12| }

13|

14| type B bool
15| func (b B) IsTrue() bool {

16| return bool(b)

171 }

18| func (pb *B) Invert() {

19| *pb = !*pb

20| }

21|

22| type I interface {

23| Load()

24| Save()

25| }

26|

27| func PrintTypeMethods(t reflect.Type) {
28| fmt.Println(t, "has", t.NumMethod(), "methods:")
29| for 1 := 0; 1 < t.NumMethod(); i++ {
30| fmt.Print(" method#", i, ": ", t.Method(i).Name, "\n")
31| }

32| }

33|

34| func main() {

35| var s struct {

36| F

37| *B

38| I

39| }

40 |

41| PrintTypeMethods(reflect.TypeOf(s))
42| fmt.Println()

43| PrintTypeMethods(reflect.TypeOf(&s))
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|44|}

BEEXR.

struct { main.F; *main.B; main.I } has 5 methods:
method#0: Invert

method#1: IsTrue

method#2: Load

method#3: Save

method#4: Validate

*struct { main.F; *main.B; main.I } has 6 methods:
method#0: Invert

method#1: IsTrue

method#2: Load

method#3: Modify

method#4: Save

method#5: Validate

T R—AEMERRBARABET —AFAT Mo RUGEY AKX BTARE XV AT) . N
—MEk, REMAREXVLZR T E D LAY, RIFRAETREFSHEEFRY . i, LHIFHLEH
HRERF A AR XV G4 RV TR TH o LA .

WEE —ARBBRARRE (AEIARR) ARTHORBOFE. RbEL. —ARBGT %
FUARN AR (RAAERX) FUGTEARENORERBO TR EMK. K. & TEHH
T,

o XA AgeBRAZ &, BHAREFERAA A CEREME &K, CLEH A REMER,

o RAXKHAANTZ%: IsoddFDouble . H ¥ Isodd 7 kL@ Ak XA MyInt mAFke) .

o RAYRAZ®(, BACH ARG LA Age BA 7k, AINRAFLEZA A CFEREMTT % .

o RAMZAA—ANFi%k: Is0dd - bFEAELAHKEA MyInt Ak . CEAARRI LA X
Double 7 ik, HACHEARNHEEREX

1] type MyInt int

2] func (mi MyInt) IsOdd() bool {
3| return mi%2 ==

4| }

5]

6| type Age MyInt

7|

8| type X struct {

9| MyInt

10| }

11| func (x X) Double() MyInt {
12| return x.MyInt + x.MyInt
13| }

14|

15| type Y struct {
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16| Age
17| }

18|

19| type Z X

ERES LS e

TALGAAEERTARHEER, BoRALTAAHER . 225028 REAHE T 28 . #FH#H
HiEw ($23%) —X-

| — A Ae A A a BT

BTG RNV RE — AT Sl TR ST TR & B o o B8 R
P RIFEERMT 54 ($23%) A KB AH, 25T AIAA I 2 LA I

1| package main

2|

3| type I interface {
4| m()

5| }

6|

7| type T struct {

8| I

9| }
10|
11| func main() {
12| var t T
13| var i = &t
14| t.I =1
15| i.m() // ¥%@EAt.m(), REFRERI.N(Q), ......
16| }

ABhERE FHZEER. BAABNDAETH AR R . RGH FRABHAC0101. org M 3 7 b
WAt 8Gsh A o
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*5 T% éé’i FJ:{] ﬁd J%}'!': JE“—?.T . »,
[ [ . ) .

G

. L] -
(iFE R K IEME AT “Go 1017 K& 15 Flgithub.com/golangl01/golangl0l @ K IA B & # AR )
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F25% . FRABR LA

ISR ol

EMNCEMNGoF 9454t (F15F) —XFF3] B X THAGEABME AN . KR LFEF, #0145
Fa, M TCIAE, Golg 4t AR S IRH . Wdo, Gofg#t R AFHAAREIH], FHEMTHEERANHHM, R
TR EN R AESE Bl 2t 6 KA .

FEL, AMBLTFREORBAGTEMRTR ZA LWL LI . FAXVRLHHA Y TRNE
WE B RE, (22 A R A KA 22454 LRG| il 2 F BB RS &S ae) R .

FZIR L, Godu L AFR A ﬁ&‘éﬁﬂF*&%é\a“aﬁo FRUZ A CIA RO, ENAMRER, 2R
WARRE S . AFXEFEHBT, BLFRVRLHBH4GH, ﬁﬂ‘]TkX’“ﬂﬂiiﬁﬁ‘iF"%é’M’iﬁ% 2% —%
0 @i)ﬂ3%:&&@%’%{@%?&(&{1]Tnbﬁwi&% B AR 2R, ZEFANTREE ARALE
CAVF AR F AR I

R A S 52 S £60 B Sh— Bk 6 RIS R Go P B AR 69 3 2 52 A 4% AL B 9 R 2 BlGo ﬁg
BRIEE ORI . AT AR % 2484 KA T RMA G 00 AGol R A4 44 F A RAIFRTL, K
FEITHRET B

Yo ROE T A AP R B i’ﬁﬁf*’liﬁfﬂﬁf’”éﬁfi‘ﬁ%q’ﬂ’imﬂ]ﬁ*&—?‘é/}_‘#‘éﬁ’ AR ERRZH LERE, T F
BTGB H XA FI B R4 AR, HFpRE ML LR FROAR. &
W, ARAR AR R AR R A 2 #"*’f”r g2 209 XA

I % T unsafeits & &,

R4 AGoF A —# (H14F) &9 EA . KM LA3) AunsafetmfihE 6 8 K4 AIELEH
ZAate4 . ERABZ A4 unsafe.Pointer K& B & LA -

type Pointer *ArbitraryType

LR, BRZ—ALT@GERE L. XL ArbitraryType RALZ = unsafe.Pointer £ R {A =T ¥4
WERAEZRV 2284 (RITR) .« #4833, unsafe.Pointer RMAFCiEF F 8 void* .

FRUEAFEHRIEIKE XA A unsafe. Pointer 89 £ A .
R A gz A4t ey BAEAAE R TR A A nil AR KRR T -
#£Go 1.17X A7, unsafetz i/ L AR T =AM Rk

e func Alignof(variable ArbitraryType) uintptr . b3 RBF—NMEAE N F T 83
3t 2t F4fE (address alignment guarantee) . E&, B —ARXABYEBAZEHERFZTEIEL
AR F R ko FARETREARFIG) . 3R, IFAKREROEAAL. X TEMYGIRER
FER, ARG EEAZENERFRAFENERFRIE M A FRIELEZME G . gecgotm
R AL AARE AR B A .

e func Offsetof(selector ArbitraryType) uintptr - SbRZFA RBAF— AL ERMEG K
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EEs

F25% . FRABR LA

INF B AR it T LA RIL G 4R . E—AREE T, TR — AR XA RE L
ey af A8 Bl F 8 R AGR EE A AR 8 .

func Sizeof(variable ArbitraryType) uintptr . tHRFHA KBHLS—AMEGR T (FFBPL
B EAGRT) - E—MERFF, FTFTR—ARBYGRRM, KRG EEEEZAAF G .

REEANHKEGBEEG R AR EEH uintptr - TERAE T A2 uintptr £ 6G{E T L%
BeAERZ2BHE (RITR) -

RBZEANHF —GETE A GRS 2 RA R —ANpiFregde 5+ L2 — 5y, {2246 —
MARAETFRMOGBRERAT (KA TF O %RF R RIFN) 9REE T REER—H4 .
REANXEOGETERAERFEZBEML, FEERALXA A uintptrig &= .

it 0ffsetof 48 ERLMA — A FREHEEN Nvalue. field . HFEHFRTART—A
AEFR ERhEESOREFRRECSR/ARAVYR TR (F24F)

—AMER T X =R T

1]
2]
3

package main

import "fmt"

4| import "unsafe"

5]

6| func main() {

7] var x struct {

8| a inté4

9] b bool
10| c string
11| }
12| const M, N = unsafe.Sizeof(x.c), unsafe.Sizeof(x)
13| fmt.Println(M, N) // 16 32
14|
15| fmt.Println(unsafe.Alignof(x.a)) // 8
16| fmt.Println(unsafe.Alignof(x.b)) // 1
17| fmt.Println(unsafe.Alignof(x.c)) // 8
18]

19| fmt.Println(unsafe.Offsetof(x.a)) // 0
20| fmt.Println(unsafe.O0ffsetof(x.b)) // 8
21| fmt.Println(unsafe.Offsetof(x.c)) // 16
22| }

TEE—MERRT L@RBGRE —NELRGH T

1| package main

2|

3| import "fmt"

4]
5]
6

import "unsafe"

func main() {
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7| type T struct {

8] c string

9] }

10| type S struct {

11| b bool

12| }

13| var x struct {

14| a int64

15| *S

16| T

17| }

18]

19| fmt.Println(unsafe.Offsetof(x.a)) // 0O

20|

21| fmt.Println(unsafe.Offsetof(x.S)) // 8

22| fmt.Println(unsafe.Offsetof(x.T)) // 16

23]

24| /7 BATR DAmET, BAEESSX . ch RS FERTAIERES .
25| fmt.Println(unsafe.Offsetof(x.c)) // 16

26|

27| /7 MATHREAT, FEAERESx . bR RIEE FERS TS
28| //fmt.Println(unsafe.O0ffsetof(x.b)) // error
29|

30| // MATATRUmES, {BRERATENE FRbIEX . SPHRIEE .
31| fmt.Println(unsafe.Offsetof(x.S.b)) // 0O

32| }

EE, LORSF P IR FOREE R TS AAMDEAR A LiF AirERiIFRL.I6R AR IFN G
2

unsafe ORBH X AJIBRELEFFRELALR . CANORAEALE NG HGo VERATIJLFRTHRAZ A

TR . Rob Pike£ 2 ¥R XN RFEIMBELECETE - unsafe @A MERERA TFIERA
g4 . CARCIE4 —HATS, X ZGox A4 T4 Bk F8 %09 .

Go L.ITHIANT —A#H XA e B AH Fd . HHFH LA N IntegerType . €T LT . HERIKE
A—ANERER, CRZAFEEZEREAY (ALRZANET) .

type IntegerType int

Go 1.173] N8G9 R A H A -

e func Add(ptr Pointer, len IntegerType) Pointer . sb&ZkiE—4 (FR42) 4 AT
Gk ERm— M e, REBRSERFRHHIG -4 . HRFOA—FF ZEIGH XH 51
BT TEORENBOEARKXSFTRTGEEME.

e func Slice(ptr *ArbitraryType, len IntegerType) [JArbitraryType . 3bFZZ A %k
I—MEE (R4) HetkAE MR EKREGA -

Go 1173 N X ANZFEA —ZQEIEN, FHERM . TEREA T ZRAHEKYG— M F -
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1| package main

2|

3| import (

4] "fmt"

5] "unsafe"

6] )

7]

8| func main() {

9] a := [16]int{3: 3, 9: 9, 11: 11}
10| fmt.Println(a) // {faJFREfEH L

11| eleSize := int(unsafe.Sizeof(a[0]))
12| p9 := &a[9]

13| up9 := unsafe.Pointer(p9)

14| p3 := (*int)(unsafe.Add(up9, -6 * eleSize))
15| fmt.Println(*p3) // 3

16| s := unsafe.Slice(p9, 5)[:3]

17| fmt.Println(s) // [9 0 11]

18| fmt.Println(len(s), cap(s)) // 3 5
19|

20| // THRMNAREBRR. BEAe]

21| // BIR[EILERSI AT RAMHKANTFR,

22| _ = unsafe.Add(up9, 7 * eleSize)
23| _ = unsafe.Slice(p9, 8)

24| }

|45 32 52 46 4 4n % 80 0 4%

BAl (Go 1.16) » GoX A FoIAndF KA 22 245440 X6 R A 42 3% .

o —NMRUZARAMT AR IR —NERB2RB/ALAY, RITA.
o —MuintptrfA T AR E XA —ADMERBRZLHBH LY, RIFAX. 2%, 2&, —4nildk
RAZABA XA TS G Auintptr AR ITAREF EAFEHRET X .

Wi fe R EERIAD, RO TAFEEANRRZLBHERAGTHEY, KNLTAK -2 s
184 A Fn — ANuintptriB #4423 7 69 XA .

K, REXEHEBARFTZREGEY, [2L2EMF—LEEITHZFELTESE L. XL
BME TG RUAR (FEBFRVZLM[HNRY) HORLOAFZERIE . KA1LM YA
ERENBO—LERN AR TREANFRVZ2BATHE B EE 2R .

B S L

R P LS EYS L N E RS N IE T P S

| & 52— . XA 22 235411 Z 45 4HM2uintptrfi 2 B4
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F25d . FRABZ LA

F—ANERRERA TR LB AER A A A — AL . 2% —Auintptefd 3 R3] FAEATHE, €# A
H—NER REFFCHAMBOZ—MHIAGTFET -

Go—I A BBk IiEE . % —AGofL/FAETT, GoiEfTH (runtime) I RBF ML BN E A L
BB T ARBAER P a4 A P aEPT A A B 53 (F43%) . AL —TREP
WEAEETROAE. AE5MAIRAFAGFREMEAIRAG) A XL ZBIH4 KA.

AR —Auintptrfd &£ —4NEE, MaBeTUhEAE5ERER.

T —% P86 T4 R =15 HFouintptrfE 69 R R -

| F 9= . REMAZR 09 A 5 3t DI R & T R 8

BT, —RAGIIBEDI IR TRAE AT B F, HEIRTRE R BT T
R RTR - FTA—DNRRMRAEA GG N HRGEDEI H & (F43F) 1AL .

— AN F

1| import "unsafe"
2|
3| // BRRERBALENEL (inline) o

4| func createInt() *int {

5] return new(int)

6| }

7]

8| func foo() {

9] po, y, z := createInt(), createInt(), createlInt()
10| var pl = unsafe.Pointer(y) // FMy—#£3|B&ER—/M&
11| var p2 = uintptr(unsafe.Pointer(z))
12|

13] /7 LB, BMEZIEEHERTSI A in tE KBTI R Ff4
14] // fEp2fEF, EEMintEEEANHHERT, IR
15| /7 EERAAR AR E BT IRRRER T, B—7m,
16| // pOMp1& BT BEintENIBHAE T EHEER.

17|

18] // uintptrEA] S SEARNEE,

19| p2 += 2; p2--; p2--

20|

21| *po = 1 // okay

22| *(*int)(pl) = 2 // okay

23| *(*int) (unsafe.Pointer(p2)) = 3 // &R !
24| }

L @EAEF P, AL p245a A4 A ZAF L H R RERUE T B z 484 EAT 5] A 89 int AT & 89 A 53k
—BXRBEAEEKL . #EIER ﬁ(]NjW%ﬁeMHMMmﬂ):3ﬁ&ﬁ%N@ N FIRAE
TROAMERT o Ak, BREARIMH| AMEp2 P AMBOMIEZEF LR, HARAGFRTRLE
WEH S RAELCHEEAT -
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| #5322 — MK RIEAEARF BT TRAL

FHIFERIEAGSE (F43F) — L (REEIE—FTHEAI) « TEZRZNAFEeE S —MHEOR
R DR, FRAEAMKREGAGRE RS, Ml m AR T .

| F5m. —MEASGLATRFZARSFAE LEG K

Podo o T @A T, At e A= R P HTRRIERM t.y T3 R A AR -

1| type T struct {

2| X int

3] y *[1<<23]byte

4| }

5]

6| func bar() {

7] t := T{y: new([1<<23]byte)}

8| p := uintptr(unsafe.Pointer(&t.y[0]))
9]
10| oL /7 FRt.xFIt.y
11|

12| /1 — ISR REB DR AL . YR A S BHAER,
13| /7 FIRLOASAt . yERTS MREFR AT A ENLT o

14|

15] *(*byte) (unsafe.Pointer(p)) = 1 // fEliHiE!
16|

17| println(t.x) // ok. UKEFFAEL, EBRFEMt. xFe.
18| }

F £ A . *unsafe.Pointer = — XA o354 £ A

&6, RA *ynsafe.Pointer 2 — MR o4 LA . w8 A LA unsafe.Pointer - BRAE
AR L4 RN, REL@IEGRAERIAN, 9@ TIAE IR A LA unsafe.Pointer >

"/I\g'J% :

1| package main

2|

3| import "unsafe"

4|

5| func main() {

6| X := 123 // ZERK[int

7| p := unsafe.Pointer(&x) // & Junsafe.Pointer
8| pp := &p // ZFFEF*unsafe.Pointer
9| p = unsafe.Pointer(pp)
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10| pp = (*unsafe.Pointer)(p)
11| }

| o A7 SE 1 3048 L AF KA 52 A 40

unsafe iz /BEE G I T ET AMHELRAZLEHAOEAEXE - TaldellEd—#IiTHMA .

ERARX—: FRAE*TIe—MEAHRAFERB oA, REHL
FERB AR/ MAERA XA *T2.

AR AT @ Z) h 6 dE R A 22 2454 AR X a9 B AN, RATT AR — A T1ES®RA XA T2, LPT1d
T2ARAMEZR LA . %ﬁ,&mﬂﬁﬁﬂ1%K#I&ﬁﬁ?ﬁﬂ%%ﬁﬁﬁ%%%X%ﬁ@ﬁ&ﬁi
2 ITAF 69 5 %

B AN TLIEERA LA T2, KITET A —ATIHEERA LA T2 .

— NZAEF]FZ mathtz & 6P 89 Float64bits sk . R $IE — A floateafaisie 4 —
Auinteafh . ZskiEkIR P, Hfloat64 A NG FOHEAIL (bit) HFEBFIRT . K
# math.Float64frombits # shi% 4 69 3 4% 4% .

1| func Float64bits(f float64) uint64 {

2| return *(*uint6é4)(unsafe.Pointer(&f))
3| }

4|

5| func Float64frombits(b uint64) float64 {
6| return *(*float64)(unsafe.Pointer(&b))
7|}

HixE&, &#%A M math.Float64bits(aFloat64) 894 Kfe & X454 uint64(aFloat64d) 894
A .

AT @A TP, RAVE A AR X — /|\[]MyStringfﬁ$°—‘/|\[]stringfﬁ%#ﬁi@ﬁ?‘féﬁ*ﬁo %
RWRAFRERGWAKETIRELRL . (BEOVEHERILTRALIZ SO T X KERG . )

1| package main

2|

3| import (

4] "fmt"

5] "unsafe"

6] )

7]

8| func main() {

9| type MyString string
10| ms := []MyString{"C", "C++", "Go"}

11| fmt.Printf("%s\n", ms) // [C C++ GO]
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https://golang.google.cn/pkg/unsafe/#Pointer

F25% . FRABZ LA

12| // ss := ([]string)(ms) // “WiF5HE

13| ss := *(*[]string) (unsafe.Pointer(&ms))
14| ss[1] = "Rust"

15| fmt.Printf("%s\n", ms) // [C Rust Go]
16| // ms = [IMyString(ss) // YmFhiz

17| ms = *(*[]MyString)(unsafe.Pointer(&ss))
18] }

WEXAFZEFOF AR ARE—AFERAGF IR HERA—AFHE ONOB L KEFTF
Flag—RAREF A o b THIAT =

1| func ByteSlice2String(bs []byte) string {
2| return *(*string)(unsafe.Pointer(&bs))

3}

E I LT strings iR & F 69 Builder £ String Z X EI . FF A GRTIFF &

RTEKR, FEBMRKRELZY (F17F) £4L, FTAtsEde (T A8 L AGHREFR R TR
). PPiRRA, WERLRARFAFEEFER, AREFLEAPREFER. ARPRBT, &
R EAMEA LR B — 2.

Bk, TEREM|FFegsHR2ERY, BAFFEORTIFFT A GRT .

1| func String2ByteSlice(s string) []byte {
2| return *(*[]byte)(unsafe.Pointer(&s)) // f&&

3]}

LR ABEXNTRERT &G (RERFNREFVFINNT) BN FHERRAFT T RO E
.

EE HEMEERFORAERDRABHR ATV WA BRAZHESORTN, FARSRTH
BEAR A RALE L R T T A b e T4

fERAEX = F—NMERA LB 4HE 45 A — Nuintptrfl, KRE14E
J stuintptrfl .

WX TR RRA R . —REAG R LG ERE Ruintptr/E B2 B EFPARAR, E2ARSLER
AR ZQRAELTIAZILA G .

"/I\g']%:

1| package main

2|

3| import "fmt"

4| import "unsafe"

5]
6| func main() {
7| type T struct{a int}
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8] var t T
9] fmt.Printf("%p\n", &t) // 0xc6233120a8
10| println(&t) // 0xc6233120a8
11| fmt.Printf("%x\n", uintptr(unsafe.Pointer(&t))) // c6233120a8
12| }

BBt A B RETFTRAASTE .

SRR F— LR 223 éjr?f%#ﬁ%/] *‘/\umtptm'ﬁ J& 3t
uintptrfi & 5 &F+ H Rz F . 5@47 I gz - s ﬁ%u1ntptrﬁ§$§E33F*‘
A 2 354 -

HRABGYIERVZEAIEHLAIEGR MG . —A0]F .

1| package main

2|

3| import "fmt"

4| import "unsafe"

5]

6| type T struct {

7| X bool

8] y [3]int16

9| }

10|

11| const N = unsafe.Offsetof(T{}.y)

12| const M = unsafe.Sizeof(T{}.y[0])

13|

14| func main() {

15| t := T{y: [3]int16{123, 456, 789}}

16| p := unsafe.Pointer(&t)

17| // "uintptr(p) + N + M + M"At.y[2]18RN7EHEIE
18| ty2 := (*int16) (unsafe.Pointer(uintptr(p)+N+M+M))
19| fmt.Println(*ty2) // 789

20| }

He, st FTRXAFAMNIEWRERE, FHEFFERN LE@EANLEGo 1.17F 5] A8 unsafe.Add H &k 7T -

EE . A L@ FF. #4kunsafe.Pointer (uintptr(p) + N + M + M) R %4 T @ X A%
P AAT o H 03 T @ e RAG F 69 2 URBUR B -

1] func main() {

2| t := T{y: [3]int16{123, 456, 789}}

3] p := unsafe.Pointer(&t)

4| // ty2 := (*int16)(unsafe.Pointer(uintptr(p)+N+M+M))
5] addr := uintptr(p) + N+ M + M

6 /7 WEERF—TRERITZH, tERABEEME
7] /7 8l FSERE A E T AR T . —B
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F25% . FRABR LA

8| // EEMFELT, THSRSERt. y[2]{EREE
9| // Bt RAREMBRK | AN ERKIREE
10| // tHHIEFERAT R — ﬁZﬁﬁTﬁEEA@I (WFEX=)
11| // B—NEBERNER ﬁu%&thﬂﬁ@k&?—%
12| // ﬁ‘&ﬂ}&i&&kd\ﬂﬁfﬁwﬁ/ﬁ, NRigsgkFEaddre
13| /7 BIHIER R S. MR, RN T X AMEFE RI5)F
14| /! FHAFE,

15| ty2 := (*int16)(unsafe.Pointer (addr))
16| fmt.Println(*ty2)
17| }

A dbug & AF F A A RAER LR B89, BB AE RO LR R4 GAFAE . — LX) bugh 2
Ko BRIEABRTE KA . ZL2R ARV EB/AMAAZRCLRFOREZI—.

P BluintptrfE 7] LA 5 gniF

1B RFATRA X FIHE, R BRSBTS 6 XA 2235 4 Fl Bt 45
R —ANRAER EARRRRSZL S

AN .

A NEREZFN@TRERBTAEE - ARNBGROGERDRHIGHE A (Z2RIEFEREL) FHH T
BHEBESEERERABRO T —AAEGR T T RARILREEIE . FHEEARE (B51%) XA
RILE % A

EREXD . KRB 2B 4EHE TN uintptr A F(F %%
syscall.Syscall K% AR .

B E—AMERAR KRG R, KA1 ER T @OXHE S Auintptr £ 69 5589 K PE LAEELE .

1| /7 BB SN,

2| func DoSomething(addr uintptr) {
3] // STRETAZEERAIIE AL B TR
4| }

LEENRBALLGR AL TIHEARG RRERES G R RGIIELGAFR— T RAREDKL . o
RUABRCEBERT AR ENELET L ECME, MAIZARGRMEKZIFZFELEY .

K, syscalltr/fiE 6% 8 Syscall &g RA 4 .

func Syscall(trap, al, a2, a3 uintptr) (rl1, r2 uintptr, err Errno)

AR 2R KA AT RIER TS C S dfial . a2fa3 RGN ARALIEIMITIRYT —F &
AR A A e R FME R 7]‘% 6131'%%?- Fob, RAFSEETIEGKE. &
& syscall.SyscalliZ# &) HEHR . LCHT LR KL EF 2R RIHGFE

AT AN A % iF B4 2f A syscall.Syscall &AM F AN SR A uintptr X aGIE LA 22
A ELRmT —Eim S, ANRREAE X R 2384 P75 A & 69 A 53 L A B B\ A A3
W wl WA F 5 -

A& . f£Go 1.152 87, A4 &K X uintptr(anUnsafePointer) T XA 23 A48 % £ 469 F Rk
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F25 . AR LIEH

Ko 12&, MGo 1.1574, & F oAt X o9 & R EAF9Ehe =4 . 48X 5L 20
A uintptr(anUnsafePointer) X #7 X .

TEINERZERLEE .

1| syscall.Syscall(syscall.SYS_READ, uintptr(fd),
2] uintptr(unsafe.Pointer(p)), uintptr(n))

19 0 3 A8 R R R el

1| u := uintptr(unsafe.Pointer(p))

2| // #pfrs| AERMETELNE TR B,

3| // BEEHRMIIEERET ST,

4| syscall.Syscall(SYS_READ, uintptr(fd), u, uintptr(n))
5]

6| // FARKSIVAEIM A "uintptr(anUnsafePointer)"

7| // X#ER. FXLE, Go 1.1527H7, WHBAREEN ;

8| // {B2Go 1.158¥ T — =N,

9| syscall.Syscall(SYS_XXX, uintptr(uintptr(fd)),

10| uint(uintptr(unsafe.Pointer(p))), uintptr(n))

ARE—R, WEARXTEATEECEZ L HE.

& M XA . K reflect.value.Pointer %,
# reflect.vValue.UnsafeAddr 7 % 8 uintptr & B {6 52 Bp 4% 3 4 4F £
M54 -

reflect 77 /& & €, % 8 value £ & &) Pointer A UnsafeAddr 7 AL & —AMuintptr i, & FRZ—
/~unsafe.Pointer i . XA&7He) B &2 E %A P 5] A unsafe #7 /& LT AS XA A7 KGR
E{A (4o RsZunsafe.Pointer £H) #H AT LY 22304 XA

BAFRTEEZRNBEZIAANFT EZOAM G uintptr AR LB A FERXV 224 . TN, Kl
—ANEH T RFELATRE AL G A FRBEDRILG I H % . LI E G R sbsa 4L E T A
B R E AR 0 LR IR F AL, B M XA 0 A2 4 mz\ﬁiéﬁbugéﬁﬁ%ﬂ$T+éJ\?§r

Yoada, T @ZXANER 2L .

p := (*int)(unsafe.Pointer(reflect.ValueOf(new(int)).Pointer()))

@ T @A R R 6

1] u := reflect.valueOf(new(int)).Pointer()
2| /7 FEXAMEZ, A TFTHEMEEUT R KRR
3| // "ReswEkIE,

4| p := (*int)(unsafe.Pointer(u))

EE . A A AE X A& A TWindows & 4L F #9syscall.Proc.Call # #Fesyscall.LazyProc.Call 8 A %18
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https://golang.org/pkg/syscall/?GOOS=windows#Proc.Call
https://golang.org/pkg/syscall/?GOOS=windows#LazyProc.Call

Al .

& A X7 . % —/reflect.SliceHeader 3
# reflect.StringHeader A% Data FH 4 #H A LA 24, 1A
R H 554

Ao b — W P RBGFEMGRE, reflect 47/ & & F 69 SliceHeader #7 StringHeader £ 7% &) Data
FREER A E A uintptr . @R £ unsafe.Pointer .

BT RE —ANFH $ 94845 H A — /> *reflect.StringHeader 45 4HE . M 7T XAt sb 345 & 84
HERBATHE R . M, KATT A —N K 6945 4Ha 454 49 — /> *reflect.SliceHeader 35 414 .
JA T T At sk k69 P B8R # AT IS 2

— /& A reflect.StringHeader & %] F :

1| package main

2|

3| import "fmt"

4| import "unsafe"

5| import "reflect"

6]

7] func main() {

8] a := [...]byte{'¢', 'o', '1', 'a', 'n', 'g'}
9] s := "Java"

10| hdr := (*reflect.StringHeader) (unsafe.Pointer(&s))
11| hdr.Data = uintptr(unsafe.Pointer(&a))

12| hdr.Len = len(a)

13| fmt.Println(s) // Golang

14| // WE, FHEsSNY) FatZE5RKERNby teF T F31,
15| /7 NIEAGIHF R T A5 1] MBS ™

16| a[2], a[3], a[4], a[5] = 'o', 'g', '1', 'e'
17| fmt.Println(s) // Google

18| }

— /M%7 reflect.SliceHeader &4] F :

1| package main
2|

3| import (

4] "fmt"

5] "unsafe"
6| "reflect"
7| "runtime"
8] )

9]

10| func main() {
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11| a := [6]byte{'G', 'o', '1', '0', '1'}
12| bs := []byte("Golang")

13| hdr := (*reflect.SliceHeader)(unsafe.Pointer(&bs))
14| hdr.Data = uintptr(unsafe.Pointer(&a))
15|

16| hdr.Len = 2

17| hdr.Cap = len(a)

18] fmt.Printf("%s\n", bs) // Go

19| bs = bs[:cap(bs)]

20| fmt.Printf("%s\n", bs) // Goloe1l

21| }

— Rk, BNARBN—ANCEELEGFH BEFE —/ *reflect.StringHeader 454t AN
—NCARBAEY IR EIFE — /> *reflect.SliceHeader 84, @ R %A —AStringHeader 144
BR—ANFH B, HHE M —"SliceHeader AAER—ANWHA - e, T @GR ZERZLE .

1| var hdr reflect.StringHeader

2| hdr.Data = uintptr(unsafe.Pointer(new([5]byte)))
3| // FEMNZ), E—{THRBEFRIFFRRHEANFREEABHRAME
4| // FrslfA, FIAERTRAREMT

5| hdr.Len = 5

6] s := *(*string)(unsafe.Pointer(&hdr)) // f&i% !

T —ANERT el 42 A A XA 22zl — 4\?—f$$%#ﬁw‘@%’—$%ﬂ)ﬁ%m%o QLRSS
ERAHATEHERIE, ALV LEEZBRT RN —DREFTFI -

1| package main

2|

3| import (

4] "fmt"

5] "reflect"

6| "runtime"

7| "strings"

8| "unsafe"

9] )

10|

11| func String2ByteSlice(str string) (bs []byte) {

12| strHdr := (*reflect.StringHeader)(unsafe.Pointer(&str))

13| sliceHdr := (*reflect.SliceHeader) (unsafe.Pointer(&bs))

14| sliceHdr.Data = strHdr.Data

15| sliceHdr.Cap = strHdr.Len

16| sliceHdr.Len = strHdr.Len

17| return

18] }

19|

20| func main() {

21| // str := "Golang"

22| // STEAREmMESRIR, LEXITREs trh =TT
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F25d . FRAUZ LA

23| /! FERERTEBNEX BTRUX R A ER T X7,

24| str := strings.Join([]string{"Go", "land"}, "")
25| s := String2ByteSlice(str)

26| fmt.Printf("%s\n", s) // Goland

27| s[5] = 'g

28| fmt.Println(str) // Golang

29| }

reflect 4=/ & 4 ¥ SliceHeader #» StringHeader XA 69 L% 8 32 3] 3& A AN MR £ A 69 8 U
EENBERAT REAERXT . FEABAGANLAGCRES (ArE%FEFrgccgomiFR) MIKT S
ARRA T 6 E Lo R TARAERAE R RA R EF5469 5 — A (B8)) BAERE -

BT AR LU ERNRE —ANF VDA RRAFTHE . FTIABRX—FRFOTEEAMRE .

A& SRR LEAEFORAFERBZEBHE - ANFHAEERAFT VT OIE, FARERUTF S L

BRI FLARGERAERT I MAFTOFTIE. FELE IARFHERTREFRERE

%'i TR POHFHME. XV R EFXGANIRZRAT AR ELEANBE R —RNEAE, @
Z—AE AT X .

I k@ R q’&ﬂ‘]ﬁ“#ﬂ T REER, ERARZENHTAF RN E BETHEF Z9KD .
e, ARV ZLIRAEEFENTREHHE B - EFRNIJLEEFTRGME bug. — N2 F K
ﬁéﬁbugéﬁihﬁﬁ’cT EARK—BEHR NMETEF, ELRATHIEFLERT . XHEGbuglhs
& AR

BATVRA R BATAF AL AE XA R 2UH GEAIZ AR A E . HFk, BRAEAFERD R EHH
B, 35 50805 B ) ik a4 A AR X

TP R, KA %F 0 S A6 AF KA 2 ahUm AR Aok A AR X T a2 LG BGoMm AT R kak . F
Ko BRITRAMEME R ZAAZIAF T RELSRE . 28, —BRAIFTH, KL PHHEGSAT£
EARREE R FALELERFFRAL . A EZERT, BRERERBEENTERXEZL
AL 6 RS 52 A R A AR 2 2 ig iz 2 .

RIGEFR—TOR, GoFH LR 14F I N T —/> -gcflags=all=-d=checkptr % & & 5 & 5 #7
WA . HILIRAAE A GEAE, RIFRORFESITHSENER S (2HEHRA) FRBV R4
Q45 IRAE R . — B4R AE A M B, AR S E (BAT, B RS AVindows T & AR A Lk
M) o RHiMatthew Dempsky I T sbdF M 8

APhAEEE HE=ZF5 ). BAIABVETB R AEFE ST o ARG T AR FHFGCo101. org W 35 71 B
¥ u Aol a9 zh g .
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F25% . AR XM A Ye4
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y . *
(FR L X EMAZNAXE “Go 1017 K& 1% Fgithub.com/golangl01/golangl0l § RILA P K HTIR)

254
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%

GoitZ BAl (Go 1.16) R IFa L2, AILF—FARMAESEUGAEZA . KMNTUAREHH—
FARAEEVRASGEET ML

ALK RT—® AT LAEREAGE F BTz T LERA,

|-xaxLme kBT

GoP R ERAFEAFTRITMFEFENH TME . BEST-REFRELOXYE, £NELLFR
THRAMZCNOFABXTRR. TEFNEEINL L7 E -2 0 T LABERB GG T H 24T

% .

A —AR RGBT

1| [3][4]int

BRE—ARBYFEON XN, RINZEREBERITHE . 2RFRG[3]RTAZIMERA — M
MER, CHEBYGENFIACHAELEY ., FTIMF, COALFERAFI— AN RAER
[4]int . WHI—AMRAXVGAZEBAANBEM int . F—AMARAERBTUAREFRZ -
G m AR .

— A% A sk K A BG4 T
1| package main
2|
3| import (
4] "fmt"
5] )
6]
7] func main() {
8| matrix := [3][4]int{
9| {1, 0, o, 1},
10| {06, 1, o, 1},
11| {0, o, 1, 1},
12| }
13|
14| matrix[1][1] = 3
15| a := matrix[1] // A =EapZEiA[4]int
16| fmt.Println(a) // [0 3 0 1]
17| }
RLEY

o [][]stringZ— ML HEELAA B —mhA XA [Istringtyn A XA .
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o **hool E—MAEAMH HF — A4 £ A *bool 9454 £ A .

e chan chan int #— ML E XA A H — @@ LA chan intd9@E LA .

e map[int]map[int]string Z— ML HE XA N B — PB4t XA map[string]int 6984 LA .
XA R G E R AR E XA int -

e func(int32) func(int32) & —MRA — AL — MR EEHF LY, LB EFEGE
A —NAAE—NMASRKGRFEER . BANIBREVGMAS LG R A AR E LD
int32 -

TEAEZ—AMATLAERY .

1| chan *[16]byte

REME chan R FRAAREAZ —MAE LA . chan XREFE LG EANIF S *[16]byte R Tt
BRBVYGTERAY, AZTERNZ-MBEAEA . IR RV QR RN * 5 1 69 A
% [16]byte A XA G —AFmEA . HHFARBGTERE AN E L byte -

—AME R stad 8 KA e BT

1| package main

2|

3| import (

4] "fmt"

5] "time"

6| "crypto/rand"

71 )

8]

9| func main() {

10| c := make(chan *[16]byte)

11|

12| go func() {

13| /7 {F AR OB SR T4

14| var dataA, dataB = new([16]byte), new([16]byte)
15| for {

16| _, err := rand.Read(dataA[:])
17| if err '= nil {

18| close(c)

19| } else {

20| c <- dataA

21| dataA, dataB = dataB, dataA
22| }

23| }

24| 310)

25|

26 | for data := range c {

27 | fmt.Println((*data)[:])

28| time.Sleep(time.Second / 2)

29| }
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30| }

£Meg, XA map[string][]func(int) int A — A B4t EA . sbBR4FRAGRE LR AT LA
string, HRRRGIF ;ARG XA G A ERY . [JRAARBIGTELZRA—INAR XA, b
WA R TERENA —NHEZEA func(int) int -

—AMER T B4 KA ] T .

1| package main

2|

3| import "fmt"

4|

5| func main() {

6| addone := func(x int) int {return x + 1}

7| square := func(x int) int {return x * x}

8| double := func(x int) int {return x + x}

9]

10| transforms := map[string][]func(int) int {
11| "inc, inc,inc": {addone, addone, addone},
12| "sqr,inc,dbl": {square, addone, double},
13| "dbl, sqr,sqr": {double, double, square},
14| }
15|
16| for _, n := range []int{2, 3, 5, 7} {
17| fmt.Println(">>>", n)
18| for name, transfers := range transforms {
19| result :=n
20| for _, xfer := range transfers {
21| result = xfer(result)
22| }
23| fmt.Printf (" %v: %v \n", name, result)
24| }
25| }
26| }

TERE—MELEAER RGEA .

1] [Imap[struct {

2| a int

3] b struct {

4| x string

5] y bool

6] }

7| }linterface {

8| Build([]byte, struct {x string; y bool}) error
9| Update(dt float64)

10| Destroy()

11| }
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#26F . 2

TERAVANEZ B AR EER . RAEZFBG[]AARZIZ AR £A, BREGmap XEF AR ALY
RERGAEA—NBRHER . map XEFEERG—F45 [ PR LU FaH &R H ki
SO R AN —ANEMEER . PR FEROEN T > RAARBRFOTERE N Mo LA .
REORAIRETT AT . B RAEHEELTANFHR, F—NFROLMEFER S af R
EXAint; FAFEROLHERAD, COEREN A —ANEHEEY struct {x string; vy
bool} . LAI—ANLEMAEEBELAANFE: AWEstring XA G FExF A E bool £AHFRY -

HIEE R G R LR BRIR Ao KU EF AT R PG E P -5 LR

EATVEF K R KA 6 &AL R 3F \iéﬁz%{ﬂuﬁﬂf]ﬁ"/\*iz M RAF R 36Ttk . T @A
Ao e KRB G The L AR BEERBR TR —ARA

1| type B = struct {

2| X string

3] y bool

4| }

5]

6| type K = struct {

7] a int

8] b B

9| }

10|

11| type E = interface {
12| Build([]byte, B) error
13| Update(dt float64)
14| Destroy()
15] }
16|
17| type T = []map[K]E

| % FiGo b 692 B £ H K

GoP BATe M EZ AT LR XA MES, T B IH2AHGRE I, i, RE I len TAA kR
BRREMBESMYGKE . unsafetrfiE P JFATARAEFEL L HZHGRNE JfL.

GoB A NI F AN ZARX—FEAHAMNMEMEERT — R H1E . e, mathiz/BEE & F 69 H 569 4
BEAFEREAEANE LA floated - B AR ZEHELGAZE, KATLH 5 AE floated XA 69
KGR A floated, KX Flod RN floatea R A E . XIS HZIE, fm AR RAITHER

=

5] o

FEWL, REGoMBA AT LZMAFLARBGER, L8 AT LEZHHIR SG6oT B RiLHF R 2
— AR AR . FEH, AT AZAGRETAAL (AETRZ]) ER R EF (%
FE 7)) ARAD A R RS - HRAD

| Kk 89Go B & L2 A
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GoiE Z XA X ANRFTHEFAGo T N EZXLZAE

AR EGGorR AT X ZRThES L F A
Rz, Fxh, AR 2RI CEAETRBGTQHEATHFILIBRAT . KNAALE
CATUARE § AZRBFLRBFETIE T U2 . KNETLAITHEFGRA § 4
dev.go2go % X £ AR MK I X BAF M

AE 2T, ERAKEB A4

AFhAEE B =ZF B . BAABMAR RS ST . RGHR
EE A AP QFY T

R AP F2Gol01.org A 35 BT

GEM & X EMAZ “Go 1017 x,#17 Flgithub.com/golangl01/golangl0]l # K EA P & FHHR)
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$271F . R4

Bat

Go—ITEA RFRA I FHN#HEET . ALK reflect inifih & F R R4 AR -

B RAR TR A, RF AW RCGoX A %ML (Fl14F) ik (F28F) AR LE.

| otk

IME—BXLF ($26%) P, £11/F %2 B AGosk » AT L Z AR I . GoPREGRFTHRFRTRS
HEFW, MNmA—FARE LR TCosk ) AR XL ZAMGFRYG TP (RERSTIZAGEITHE
") o REImMEE, thde fmt #24R % encoding €L, ¥+ 2R T R AHALH .

EAMTAA L reflect & & F Typefovalue AN E BRI RE K AR R F 69Gofh . AL T @A E
K A-BhafTiE R X AA- LA

Go R 4T L] & 7H89 B AR X — AT A R AT RAE A T A A L R4 H kR TR - @ TEMHZAFGRE, sk
Atz B AT (Go 1.16) H XA FEI100%69 523, . 12&, B A K969 9F RT3 AE AT =T vl i3 R 4T U4
TR H—H @, BIRE, RALTATR—EE R ERHREFRTRORGEE . TS HE AR
B RS TR B AT @R PR

I reflect.Type £ Al faft

WL AA reflect.TypeOf &%k, KATT AN —AMEMMIEE o XA 69E Q1 2 — 4 reflect.Typefh -
sbreflect.Typefd A A LA o MegEA . BEWAE, KA TAFBR S ILIFHZE T LB GE L.
LR, RMNETAE — Mg olttdEs—Mreflect. Typeof HFAMA, (2L EARNFRET MR T A
o EgH S LAY reflect . Typefh . FFRE. reflect.TypeOf &#k &y —Afkeg KA

A interface{}  reflect.TypeOf HGERBE MR FTANE—F LM S LAY
reflect.Typefi . A T3 —4AEFAENE XA G reflect. Typefd®? KM LMAZITE
KkENBOG—LRIERERIIZX A

KB reflect.Type A —AN#HEO XA, EHETETHEE . BIILHF K, RNEBNEE —
ANreflect .Type AT A RE9Go XA G X A28 . X EFH PR LERNTHAALS GER, A1
RERNT AL . BIFREEGreflect.Type & EMAIAAEANT H £ ST £ —-HB
B . F 0% reflect RALJE T & A7 ik 69 U sk 3R BUAw 47 SE 4 304 ) 3X 75 7%

- /l\g'J % :

1| package main

2|

3| import "fmt"

4| import "reflect"
5]

6| func main() {
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https://golang.google.cn/pkg/reflect/#Type
https://golang.google.cn/pkg/reflect/#Kind

%27% . R4t

7] type A = [16]int16

8| var ¢ <-chan map[A][]byte

9| tc := reflect.TypeOf(c)

10| fmt.Println(tc.Kind()) // chan

11| fmt.Println(tc.ChanDir()) // <-chan

12| tm := tc.Elem()

13| ta, tb := tm.Key(), tm.Elem()

14| fmt.Println(tm.Kind(), ta.Kind(), tb.Kind()) // map array slice
15| tx, ty := ta.Elem(), tb.Elem()

16|

17| // byteRuint8%EIKFHI%Z,

18| fmt.Println(tx.Kind(), ty.Kind()) // int16 uint8
19| fmt.Println(tx.Bits(), ty.Bits()) // 16 8
20| fmt.Println(tx.ConvertibleTo(ty)) // true
21| fmt.Println(tb.ConvertibleTo(ta)) // false
22|

23| // PV ZERURRR G ST ER B AN AL AR R

24| fmt.Println(tb.Comparable()) // false

25| fmt.Println(tm.Comparable()) // false

26| fmt.Println(ta.Comparable()) // true

27 | fmt.Println(tc.Comparable()) // true

28| }

HAl, GoX #264bAh £e9 KA g .

@I F P, BAVEA T ZElem RAFBI R B XMWY L L XY . £k, b AL TAMA XA 2
— IR ARRA . — BT

1| package main

2|

3| import "fmt"

4| import "reflect"

5]

6| type T []interface{m()}
7| func (T) m() {}

8]

9| func main() {

10| tp := reflect.TypeOf(new(interface{}))

11 tt := reflect.TypeOf(T{})

12| fmt.Println(tp.Kind(), tt.Kind()) // ptr slice
13|

14| // {E RN IEFRIRRNNMEO 28K reflect . Typeft,
15| ti, tim := tp.Elem(), tt.Elem()

16| fmt.Println(ti.Kind(), tim.Kind()) // interface interface
17|

18| fmt.Println(tt.Implements(tim)) // true

19| fmt.Println(tp.Implements(tim)) // false

20| fmt.Println(tim.Implements(tim)) // true
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%27% . R4t

21|

22| // FA SRR T (R = O 28,

23| fmt.Println(tp.Implements(ti)) // true

24| fmt.Println(tt.Implements(ti)) // true

25| fmt.Println(tim.Implements(ti)) // true

26| fmt.Println(ti.Implements(ti)) // true

27| }
L @A F R B R R T e TR R R AEFE AN R TN X reflect. Typefh -
M TAB LRGP E—DNRBGPTA G R —ANE R EBGEHTA (Fhfdksd) FROEH.

tul
EMNETABI RGP E DM RBERBGENIMAS BRI EREAY .

1|

2|

3

4]

5]

6

7]

8

9]
10|
11|
12|
13|
14|
15|
16|
17
18]
19|
20|
21|
22|
23|
24|
25|
26|
27
28|
29|
30|
31|
32|
33|
34|
35|

package main

import "fmt"
import "reflect"

type F func(string, int) bool
func (f F) m(s string) bool {
return f(s, 32)

}
func (f F) M() {}

type I interface{m(s string) bool; M()}

func main() {

var x struct {

FF

i1
}
tx := reflect.TypeOf(x)
fmt.Println(tx.Kind()) // struct
fmt.Println(tx.NumField()) // 2
fmt.Println(tx.Field(1).Name) // i
// g2 (PkgPath) BIEFHFR (BREFRE) WRNEREM.
fmt.Println(tx.Field(0).PkgPath) //
fmt.Println(tx.Field(1).PkgPath) // main

tf, ti := tx.Field(0).Type, tx.Field(1).Type
fmt.Println(tf.Kind()) // func
fmt.Println(tf.IsVariadic()) // false
fmt.Println(tf.NumIn(), tf.NumOut()) // 2 1
to, t1, t2 := tf.In(0), tf.In(1), tf.Oout(O)
// T—1T#TENY : string int bool
fmt.Println(t@.Kind(), tl1.Kind(), t2.Kind())

fmt.Println(tf.NumMethod(), ti.NumMethod()) // 1 2

262




36|
37
38|
39|
40|
41|

%27E . R4t

fmt.Println(tf.Method(0).Name) // M
fmt.Println(ti.Method(1).Name) // m
_, okl := tf.MethodByName("m")
_, 0k2 := ti.MethodByName("m")
fmt.Println(ok1, ok2) // false true

¥

JA B @3 A F AT T A A 3

stTIEFE T LA, reflect.Type.NumMethod 7 & RBE — ARG A SR oG 7% (L@
R RGB X T %) 9%, FH Fikreflect.Type.MethodByName T~ #E A sk R — KA
IS EFT A, A THEoEA, MNHFLRZIERS (Go 1.16XATEY L X AN F A GHE R
B, FRABRAEZIANER) o WHEBRABRAET TV HEANLBE reflect.value £ L
Gy A8 R 77 ik

& A reflect.Type.NumField 7 A& & —ANEMAXAGITA FH (BEIESFHFE) 8%
B, 122 14EH 8 &) 7 % reflect.Type.FieldByName k RIIEF & F 5 .

EMNTABL RS KRB ALUAERFEOFEEEEE - EWNERFERELEHEAY

A reflect.StructTag . €8 7% % Get 47 Lookup il ke F BAr & P agsfarf . — A6 F .
1| package main
2|
3| import "fmt"
4| import "reflect"
5]
6| type T struct {
7] X int “max:"99" min:"@" default:"0""
8| Y, Z bool “optional:"yes""
9] }
10|
11| func main() {
12| t := reflect.TypeOf(T{})
13| X := t.Field(0).Tag
14| y := t.Field(1).Tag
15| z := t.Field(2).Tag
16| fmt.Println(reflect.TypeOf(x)) // reflect.StructTag
17| // VEIZEELAstring
18| v, present := x.Lookup("max")
19| fmt.Println(len(v), present) // 2 true
20| fmt.Println(x.Get("max")) // 99
21| fmt.Println(x.Lookup("optional")) // false
22| fmt.Println(y.Lookup("optional")) // yes true
23| fmt.Println(z.Lookup("optional")) // yes true
24| }

EE

o At EgiE L LA = (Unicodefd #32) . 3] %5 (Unicodefi 434) ## § 5 (Unicodefd 4
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58) .
o ATHmAEA, FTRAGRENHB XN FE TG @FERREZETH - PTIA
‘optional: "yes" T AEAE A .
o AE{H P YA b &) DA T A B o FTIA
“json:"author, omitempty“" -
“json:" author,omitempty”’ VAR
“json:"author, omitempty” " & F48F .
o ENFRARE L% ZIA LATA GBAE T 69 B AR 9 AR A 4E4E 2 89T A AR .

reflect XA ERMET — L E B RE kDS E R — LT LBEELA.

1| package main

2|

3| import "fmt"

4| import "reflect"

5]

6| func main() {

7] ta := reflect.ArrayOf(5, reflect.TypeOf(123))
8| fmt.Println(ta) // [5]int

9| tc := reflect.ChanOf(reflect.SendDir, ta)

10| fmt.Println(tc) // chan<- [5]int

11| tp := reflect.PtrTo(ta)

12| fmt.Println(tp) // *[5]int

13| ts := reflect.SliceOf(tp)

14| fmt.Println(ts) // []*[5]int

15| tm := reflect.MapOf(ta, tc)

16| fmt.Println(tm) // map[[5]int]chan<- [5]int
17| tf := reflect.FuncOf([]Jreflect.Type{ta},

18| [Jreflect.Type{tp, tc}, false)

19| fmt.Println(tf) // func([5]int) (*[5]int, chan<- [5]int)
20| tt := reflect.StructOf([]Jreflect.StructField{
21| {Name: "Age", Type: reflect.TypeOf("abc")},
22| 1)

23| fmt.Println(tt) // struct { Age string }
24| fmt.Println(tt.NumField()) // 1

25| }

L @& B T RE T reflect. Typeta X &7 A KA 7 % . 5 1% reflect 4x /Mt & XAG 6,69 T AY
VAR B do AT A% ) 3K e 3 fcAm 7 0k

E&, BBA AL (Go 1.16) » AMNAZAIRAH SN E— Mo XA . TG R4 B A — R
]

B ARB R RSN EMRERGRRTRAA SR T EOFLEL .

FEAREZRN L EBL RS RPE A— Ao XA .
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I reflect.Value X & fo{&

KoLy, KA T LB I A A reflect.valueof &k, M— A o XA A4 22—/ reflect.Value
{8 . streflect.valuefE K& AsLiFdEo{l . Foreflect.TypeOf HZK XL, reflect.valueOf &
FERA —Ainterface{} £ 5%k . JFRMNB—ME ot —reflect.Valueof &EA
AEt, SRR B REREAETEGH AMEE— M reflect.Valuefd - &AL AT | #695%42
RIF—MRE—NE o) reflect.valuefd -

W —"reflect.value AR & & GE &M A treflect.valuefd®y &k Z 1L (underlying value) -

reflect.value 3‘:&"%"&% ik o HRATTARRZ LT R AR FBRUA—Nreflect.value & £
AR TG . REFE PR LERN THAMALLEMNGME, ALERENT AR LRGME. @
I RE&E g reflect.value B TAAM EAF EGE BT A —AAWR . HHEreflect KA E F
AT ik 6 T A R R B e AT B A HuAd R X ik

—/~reflect.valuefi® canSet 7 x4 R Bt reflect.Value 18X & ¥9Goft & & T WA#k 152 (7T VA
EIRAA) o HeR—DGofd T A2, WA T AR &8 reflect.Value {48 Set 7 i k5 2tk
Gofl . & : reflect.valueOf H# HiER W) reflect.Value [AAR & R 15249 .

— ] F .
1| package main
2|
3| import "fmt"
4| import "reflect"
5]
6| func main() {
7| n := 123
8| p := &n
9] vp := reflect.vValueOf(p)
10| fmt.Println(vp.CanSet(), vp.CanAddr()) // false false
11| vn := vp.Elem() // B{SvpRIKETesHES| BRERARRE
12| fmt.Println(vn.CanSet(), vn.CanAddr()) // true true
13| vn.Set(reflect.ValueOf(789)) // <=> vn.SetInt(789)
14| fmt.Println(n) // 789
15] }

—ANEMREGEFEFRTER LRI KRG 2.

1| package main

2|

3| import "fmt"

4| import "reflect"
5]

6| func main() {

7] var s struct {
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8
9]
10 |
11 |
12|
13|
14|
15|
16 |
17|
18|
19|
20 |
21|
22|
23|
241 }

%27E . R4t

X interface{} // —1"SHFE

y interface{} // —MESHFE
}
vp := reflect.ValueOf(&s)
/7 MRVpRFE—AFEET, T—1TFENMT"vs 1= vp.Elem()",
vs := reflect.Indirect(vp)
// vxFvy#&EBARKRE—MEOE,
VX, vy := vs.Field(@), vs.Field(1)
fmt.Println(vx.CanSet(), vx.CanAddr()) // true true
// vy 1is addressable but not modifiable.
fmt.Println(vy.CanSet(), vy.CanAddr()) // false true
vb := reflect.valueOf(123)
vx.Set(vb) // okay, BAVRIREERTEHK,
// vy.Set(vb) // £ERGESE, RAvyREFRAEEARTEXN.
fmt.Println(s) // {123 <nil>}
fmt.Println(vx.IsNil(), vy.IsNil()) // false true

LB P R R T def TR E R IR E A A E 058 reflect.Value i -

LA, BATT MG 5] B 77 iR RI— MR ER A — 384 AT 3] R A& 691849 reflect.value fA :

1. A EAREEIE4E reflect.Value L ¥ Elem 7 i% -

2. BREE®IE4HE reflect.Value @ tgi5# % — M reflect.Indirect H3 A . (W RfE
#H%—/Nreflect.Indirect HFAM &G £ A RREE —/NI54HE, WA B & 46— A
4. )

& : reflect.value.Elem 7 &AW T AR R KRB —PMREE —NE @G5 ZE8 reflect.Value
{H, thde T4 P AT .

1| package main

2]

3| import "fmt"
4| import "reflect"

5]

6| func main() {

7]
8]
9]
10|
11|
12|
13|
14|
15|
16| }

var z = 123

var y = &z

var x interface{} = vy

v := reflect.ValueOf (&x)

vx := v.Elem()
vy := vXx.Elem()
vz := vy.Elem()

vz.Set(reflect.ValueOf(789))
fmt.Println(z) // 789

reflect /A AP LM T — Lt n F A ERRRAEFERFSHEGORE. TOINMFERT
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o f T A X LR FH — DAL 2RI TR R [ FMA L .

1]

2|

3

4

5

6

7]

8]

9]
10|
11|
12|
13|
14|
15|
16|
17|
18|
19|
20|
21|
22|
23|
24|
25|
26|
27|
28|
29|
30|

package main

import "fmt"
import "reflect"

func InvertSlice(args []reflect.value) (result []reflect.Vvalue) {
inSlice, n := args[0], args[0].Len()
outSlice := reflect.MakeSlice(inSlice.Type(), 0, n)
for 1 :=n-1; 1 >=0; i-- {
element := inSlice.Index(1)
outSlice = reflect.Append(outSlice, element)

3

return []Jreflect.Value{outSlice}

func Bind(p interface{}, f func ([]Jreflect.Value) []Jreflect.vValue) {
// invert{FE—NERIE,
invert := reflect.ValueOf(p).Elem()
invert.Set(reflect.MakeFunc(invert.Type(), f))

func main() {
var invertInts func([]int) []int
Bind(&invertInts, InvertSlice)
fmt.Println(invertInts([]int{2, 3, 5})) // [5 3 2]

var invertStrs func([]string) []string
Bind(&invertStrs, InvertSlice)
fmt.Println(invertStrs([]string{"Go", "C"})) // [C Go]

}

o R —/reflect.Value B8R EME A — N FEE. N&KATT LA R reflect.Valuefiéycall 7
FERERARKE . HAcCall ZmEEAELZ—A[Jreflect.value ER 4% (ArfFid %4 m &K
PR ENESR) FREG—AREHLER (AR RFARNREGENER) .

1]
2]
3]
4]
5]
6]
7]
8]
9]
10|
11|

package main

import "fmt"
import "reflect"

type T struct {

A, b int

func (t T) AddSubThenScale(n int) (int, int) {
return n * (t.A+ t.b), n* (t.A - t.b)
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12| }

13|

14| func main() {

15| t := T{5, 2}

16| vt := reflect.valueOf(t)

17| vm := vt.MethodByName("AddSubThenScale")

18| results := vm.Call([]Jreflect.Value{reflect.ValueOf(3)})
19| fmt.Println(results[0].Int(), results[1].Int()) // 21 9
20|

21| neg := func(x int) int {

22| return -x

23| }

24| vf := reflect.vValueOf(neg)

25| fmt.Println(vf.Call(results[:1])[0].Int()) // -21

26| fmt.Println(vf.Call([]Jreflect.Value{

27| vt.FieldByName("A"), // WMREFEb, WERMRS:

28| }[0].Int()) // -5

29| }

HEL: FSEEMERFRATRAMRIISRZOAA T LS. R EH T8 vt.FieldByName("A")
WA vt . FieldByName("b") » WI§ /= &£ — AWK .

T @ & —AME R B4 R AHE 69 6] T .

1| package main

2|

3| import "fmt"

4| import "reflect"

5]

6| func main() {

7| valueOf := reflect.ValueOf

8| m := map[string]int{"Unix": 1973, "Windows": 1985}
9] v := valueOf(m)
10| /1 BZARSAValueFEN, FRBIR— MRS KB,
11| v.SetMapIndex(valueOf("Windows"), reflect.Value{})
12| v.SetMapIndex(valueOf("Linux"), valueOf(1991))
13| for 1 := v.MapRange(); i.Next(); {
14| fmt.Println(i.Key(), "\t:", i.value())
15| }
16| }

2% : Zikreflect.Value.MapRange 7 ik & MGo 1.1274 4 X #49 .

T — A R A8 R AHE 6 BT

1| package main
2|
3| import "fmt"
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4| import "reflect"

5]

6| func main() {

7] c := make(chan string, 2)

8| vc := reflect.valueOf(c)

9] vc.Send(reflect.valueOf("C"))

10| succeeded := vc.TrySend(reflect.valueOf("Go"))
11| fmt.Println(succeeded) // true

12| succeeded = vc.TrySend(reflect.ValueOf("C++"))
13| fmt.Println(succeeded) // false

14| fmt.Println(vc.Len(), vc.Cap()) // 2 2

15| vs, succeeded := vc.TryRecv()

16 | fmt.Println(vs.String(), succeeded) // C true
17| vs, sentBeforeClosed := vc.Recv()

18| fmt.Println(vs.String(), sentBeforeClosed) // Go false
19| vs, succeeded = vc.TryRecv()

20| fmt.Println(vs.String()) // <invalid Value>
21| fmt.Println(succeeded) // false

22| }

reflect.vValue £ & TrySend #= TryRecv 7 & 3t 2 & A H — A case 2 L f» — /> default 4~ % &
select AfEHI KRG (F21F) .

KT A4E A reflect.Select e BT 2| kAR I E A I T case 4~ L &4 select AAZIz H 4K AL
.

1| package main

2|

3| import "fmt"

4| import "reflect"

5]

6| func main() {

7| c := make(chan int, 1)

8| vc := reflect.vValueOf(c)

9] succeeded := vc.TrySend(reflect.Value0f(123))

10| fmt.Println(succeeded, vc.Len(), vc.Cap()) // true 1 1

11|

12| vSend, vZero := reflect.VvValueOf(789), reflect.Value{}

13| branches := []reflect.SelectCase{

14| {Dir: reflect.SelectDefault, Chan: vZero, Send: vZero},
15| {Dir: reflect.SelectRecv, Chan: vc, Send: vZero},

16| {Dir: reflect.SelectSend, Chan: vc, Send: vSend},

17| }

18| selIndex, VRecv, sentBeforeClosed := reflect.Select(branches)
19| fmt.Println(selIndex) // 1

20| fmt.Println(sentBeforeClosed) // true

21| fmt.Println(vRecv.Int()) // 123

22| vc.Close()
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23| // BFEH—RselectfifEEHIAIIR. FAvcBEXAT,
24| /7 FIAERRE—PcasenX K, BUERRERER—MESR.

25| selIndex, _, sentBeforeClosed = reflect.Select(branches[:2])
26| fmt.Println(selIndex, sentBeforeClosed) // 1 false
27| }

— ¥ reflect.Value A T & T & A5 8Gof . XAEYME A reflect.Value 2 RE (Bp&A

J& 1L reflect.valuefd)

1| package main

2|

3| import "reflect"
4| import "fmt"

5]

6| func main() {

7| var z reflect.value // —4reflect.valueZE

8] fmt.Println(z) // <invalid reflect.Value>

9| v := reflect.ValueOf((*int)(nil)).Elem()

10| fmt.Println(v) // <invalid reflect.Value>

11| fmt.Println(v == z) // true

12| var i = reflect.vValueOf([]interface{}{nil}).Index(0)
13| fmt.Println(i) // <nil>

14| fmt.Println(i.Elem()) // <invalid reflect.Value>
15| fmt.Println(i.Elem() == z) // true

16]

N E @B F ., &A1%wdE, EAZ2ED interface{}EBA TN —ADNGofd T A3 A —

AN reflect.valuefd . # A2 XM, @I WA — A4 reflect.valuefity Interface 7 & 433 —
/~interface{}fh. ABEH¥kinterface{} W& AR KNGoh . 122, #Hix &, AA—IMEAEES

HF e reflect.valuefi®) Interface 7 & ¥ % — M2 -

1| package main

2|

3| import (

4] "fmt"

5] "reflect"

6| "time"

71 )

8]

9| func main() {

10| vx := reflect.valueOf(123)

11| vy := reflect.valueOf("abc")

12| vz := reflect.vValueOf([]bool{false, true})
13| vt := reflect.valueOf(time.Time{})
14|

15| x := vx.Interface().(int)

16| y := vy.Interface().(string)

17| z := vz.Interface().([]bool)
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18|
19|
20|
21|
22|
23|
24|
25|
26| }

%27% . R4t

m := vt.MethodByName("IsZero").Interface().(func() bool)
fmt.Println(x, vy, z, m()) // 123 abc [false true] true

type T struct {x int}

t := &T{3}
v := reflect.vValueOf(t).Elem().Field(0Q)
fmt.Println(v) // 3

fmt.Println(v.Interface()) // panic

MGo 1.1374, EATTLAME A value.IsZeroZ s kT2 A —MAA T H XM .

L@ B FH KA R BIPTA 69F reflect.Value 48 X8 J & Fr 77 %, 1F M8 reflect fx /B E 6,69 T
A VAR B e fTAE L S KA F k. FIMEEEGom P 101 (H50F) PRI G- (F50F) (T A
Fragsmy (%50%) .

AP ZHE D BN =ZFFm. BAARAPMAETH X#FEEP . REGF T ERK$HFGo101.org M 55 I

BpAathip ey s .

DAY T TITEAN

J"E.'rlf E 1L‘=

(HHE L IMZ AT “Go 1017 s #15 Fgithub.com/golangl01/golangl0]l # FREA P ZFHHR)

271



https://gfw.tapirgames.com
https://github.com/golang101/golang101

#5283 . GoX AL BT 4T ]

GoAXAG 7 47 0, ]

W RFECBRE T — 8GR, R ZswiE, GoRARNAETRRME. ARk RNTREHEELLN
TAERE ST FARAWAT . KLAT 63095 2| B GoRAL b 8% La BT 47300 «

ERE RS

EANAEGComAR T F B — A ZE . —ANEXANRDROGLB ZRET {THAAT 4T, Wb, TER
A~ For P8 IR ARAG 3k Y 3 K L -

1] for i :=5; 1i>0; i--
2| { 7/ error: KRWKEERIMHIT
3] }

ATk E@Z A for BIRRAG R FAFRY) . BRATTRARAARLYS £ KIET {ATWT4T, MR %G T @& AE#LT
1”%?)’(:

1] for 1 :=5; 1> 0; i-- {
2] b

R, AEHARALIE £ KIEFT {0 ARE —DFHIT L, e T @EA for IR G FI RA FAG .

1] for

2| {

3| // do something ...
4] }

A2 GoXAD T 8 A AR PE e AT %,
5. EX®GoiBEAMER (AL 4o
5o Attt aR? REZ K S #H 54

AR LG e 5T .

Rh AT L R? AEEZIANFRIA, ML ZEE—NF
) RAR IR . A2, BATR D A GoRAD 12 4= & 5] 5>
ey, HENEERA%. ARFHZ GohiFELAH

~

%
,‘EJ-
%

)

Wodo, T @ZAARF PO+ 05 E T AL SR .

1| package main;

2|

3| import "fmt";
4|

5] func main() {
6| var (

7] i int;
8| sum int;
9| )i
10| for 1 < 6 {
11| sum += i;
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12| i++;

13| iy

14| fmt.Println(sum);
15] };

% £ @ AMEJF A1 £ — A semicolons.go X . &AITLAEIT go fmt semicolons.go iz
PR TRL RS 5 ERE . AREFEHZ, RESLAFHBAZLERF G T (ZRIFOAEL
R A)

B3N 5 M ZAT 2AR? Gol K HXAEHE 8

1. AZGoR#EF, EHERI, R —-MREITE RE—MEEPFR (token) A TIHARI
— M—=AoFKamnEALFEE (BITE)
o —AdERHE (H5%) ;
o . FA. B BAAEEAEEAE (F6%)
o XJLAPkEE X4EF X —: break - continue .- fallthrough# return;
o ANEFF++HABREFLF--;
o —AEHET: ). 1R}
2. ATAF SR RBOZLEITE—NMREITY, 2 FTRBEBEANE —NEDET) A
& RIEFT A -

KA KA1 S RETAFHIEAX LS T, RGO TP F . B4 is

L# G = HAN ATVFEAE B Lo TR

1| import (_ "math"; "fmt")

2| var (a int; b string)

3| const (M = iota; N)

4| type (MyInt int; T struct{x bool; y int32})
5| type I interface{mi(int) int; m2() string}
6| func f() {print("a"); panic(nil)}

ik B A AHEASE O ST BT

1| var (a int; b string;);

2| const (M = iota; N;);

3| type (MyInt int; T struct{x bool; y int32;};);
4| type I interface{ml(int) int; m2() string;};
5| func f() {print("a"); panic(nil);};

GERRAALCEMERBATT . wRACEAEHER A5, ZNLATFHBEALY T .
Wodo, LB POHETPEGE N TLMFHEN . THIG) T ELREZFHIEAN .

1] var a = 1; var b = true
2] a++; b = Ib
3| print(a); print(b)
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#5283 . GoX AL BT 4T ]

MA LB EFRMNT AL &, — M2 FREL2EANE for XEF G, XA A 2 @R For 1A IAH]
TFAEEY .

25 BFHBEAAN FHO—ALERE . AR AREHLLMENAEROES, ENTRESFREX
R . tade, T @RS & G F B LY

1| func f() {

2] a:=0

3] println(a++)
4| println(a--)
5] }

Lo R G iF R 69 R A& CFNT T @8R .

1| func f() {

2] a =0

3] println(a+t+;)
4| println(a--;)
5] }

DT AANEAANNFEG S —AERE: KN TRAZBER TR . IMHIT. ABFEFHIRI
J& WiAT & i 6g, toade

1] anObject.

2| MethodA() .

3| MethodB() .

4| MethodC()
@ T d XA A dE KA .

1] anObject

2| .MethodA()

3] .MethodB()

4| .MethodC()

WRBABZREGREAZREFEEAHNEEFNEDET )EHEAN—A2T, WTEAT:

1] anObject;

2| .MethodA();
3| .MethodB();
4| .MethodC();

YR FAFHBEAIRMNTAEEN B E EFRFORL, Rt FE&NE E—Rakegiahs ELEA i
Ftg R, e .

1| package main
2|
3| import "fmt"
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4|

5| func alwaysFalse() bool {return false}
6]

7| func main() {

8] for

9] i:=20

10| i<6

11| i++ {

12| // B ...

13| }

14|

15| if x := alwaysFalse()

16| Ix {

17| /] ..

18| }

19|

20| switch alwaysFalse()

21| {

22| case true: fmt.Println("true")
23| case false: fmt.Println("false")
24| }

25| }

LB A 6 RAR A B ARG SRAT SR . RIFERKAEZETOITRAHEAN AT F94T. H10
1T« % 154742 $ 2047 -

EE, B PEgswitch-case XA IGE Mt true, M A& false - HARABEF TFT@RXANZRE G .

1] switch alwaysFalse() {

2| case true: fmt.Println("true")
3] case false: fmt.Println("false")
4| }

4o R EAVE I go fmt F 4K H, —4A9 5 ¥ 8 shF B alwaysFalse() HFRAMA G, 4= TF AT

T

1] switch alwaysFalse();

2| {

3] case true: fmt.Println("true")
4| case false: fmt.Println("false")
5] }

A 55, SRR AT & F N

1] switch alwaysFalse(); true {

2| case true: fmt.Println("true")
3] case false: fmt.Println("false")
4| }
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TRACHE true B H .

%1% go fmtA=go vet &4 kA& XAbAn K I T 4L 69 38 48 44132 & — A4 I I -

Tag—MEY LOER, EH PR REE LEEREERY, EREFEZHFFAL

& .

1| func f() {
2] switch x {
3| case 1:
4] {
5| goto A
6] A: // XBHFIZRH
7] b
8] case 2:
9| goto B
10| B: // syntax error: BREEAREEHRINEA)
11| case 0:
12| goto C
13| C: // XBIFIXEHR
14| }
15| }

BB IRTE B R ALY EFRHI B AR —%184 . 22, ALk, .hfi"?’éﬁ—‘/\#rﬂfﬂflzxﬁ
2R bﬂ]%‘ﬁ/&ﬁﬂgﬁ}zﬁ*‘f'la,jo MAN LR EAEB: FEFEARREZNR? REAZE, REBLREE

5205 AHBEANN, REFEEBEAFC: REFAIBHERET}FHAINEA—NET, 2 TH
™
1] func f(x int) {
2| switch x {
3| case 1:
4| {
5] goto A
6| A:
7| Y /) S SEAR TR
8| case 2:
9] goto B
10| B: // syntax error: BkEEFREEHR/INER]
11| case 0:
12| goto C
13| C:
14| Y /) A SEAR TR
15| }
—ANERG T ERLEEAT—KZ2ES (Fl1F) . ZIRIREAFC:HEFAIGHERMT —
B6), PFTACHIREXKE . mB: &R WRMEYcase 0: FE— K&, FIABCELEEN

EMNTALEB: REFAIGTFHEN—NDTHILHEX .
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|z‘z%,w’r\/ﬁ\z‘mfbﬁ)\

— S ZARMRBAGIBENKX S RAES, kBAR bﬁﬂz@% TEE, A SFEER RS
BINERF. AZHG—NBEHBXF, RE-NMAABBEETUAR-ATHGES . wRILEFTAHEH
B RBATE RE — A FHA, ML 528 F 6 )\J, L2 T T AL . SRiF & AAEFT I LT A

FeAHIEANES

Yoada, 69 RAD & SR

1| func fi(a int,
2] return true,
3] }

4| var f2 func (a int,
5| var f3 func (a int,

789

b string) (x
b string, //

b string,) (x bool, y int,) {

bool, y int)
BE—MNESELE

6| ) (x bool, y int, /! BmE—TESELHEN

71 )

8| var _ = []int{2, 3, 5, 7, 9,} // mE—NMNESET%K

9| var _ = []int{2, 3, 5, 7, 9, // BE—1ESENE

10| }

11| var _ = []int{2, 3, 5, 7, 9}

12| var _, _ = f1(123, "Go",) // ma—MESEIEK

13| var _, _ = f1(123, "Go", // mE—1TESENEN

14| )

15| var _, _ = f1(123, "Go")

16| // NTEBHAEBRDE—HK

17| var _ = string(65,) // &E—MESEEK

18| var _ = string(65, / mE—TMESENEN

19| )
MmTEXERDEREG®E, BARFERSKAHEE—ITOITREN—N2T (BT % =47) £
ZHABAD TG SR A FEE .

1] func fi(a int, b string,) (x bool, y int // error

2] ) {

3] return true, 789

4| }

5| var _ = []int{2, 3, 5, 7, 9 // error: unexpected newline

6| }

7| var _, _ = f1(123, "Go" // error: unexpected newline

8] )
I?é%ﬂ%

B, R L@ R, AT ERHE—

T GoARAG F &g W AT AL

‘ﬁ%ﬁ@¢,&T%f

TR (FHohAg

TAE))

277




%28 . GoARAL W AT AL

o 75T break - continue# return i JUABkEE X4 F SN IEAT XA F LG W4T, R,
# ARG AR 269 break 7 continue %42 F AR R IR M & A 69 return X485 5 B
175

o & (ZRAMANOBRFEXKABFREEANY) 25 ; ST,

o ARLFEHIMWEX S FTHAFRIEANGEILTHAT

ik S Gob ¥y L ek Tt m ¥ —4, GoRABB TN ZIH ML TR FR—. FHEEF m?f'iifu/\z\
HOGWTATALN] . B XA GG AL IR ) T KA RS 60 B o . AR X S L AR AR AT KA iR R R
ﬁ%’%*ﬁ@&&ﬁ%ﬂ%ﬁfkf&%K@ﬂ%k%*ﬁ’MﬁﬁiTM%%ﬁﬁﬁgiﬁf%K
p 1

Ay E 0 N =ZFF ). BATRPIHAETRH R#FEEF . ARG T ZRFF2G6o101.org M 55 W
WRFa b G .

. “
Lo 2000

/’-.": E“."-

(HHE X IMZ N AF “Go 1017 s #15 Fgithub.com/golangl01/golangl0]l # R EA P ZFHHR)
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F29%F . 5 X TRRBRHLOAM 8 F0 12 %

¥ % X TERJIPOAN 52 &

HRPHAPOCRANONBET (F183F) o RTEGot THEAEE, RS ERBM JHM XY
My AP FARAAINOLEZPRE. XLy fRH AR T 7 H

% % A B w6 R B &R T HE R 89

EGoF, BELRLGPMGEDLE RABTAKAEF . 2&, KEZHAEXFK (BT copy
recover) R MGBREERAE LT AEF (F49%F) (RS THAERFSLI6KREA W) - F
—Z @, RACETMRIERKPOARA G AL ELERLAAEFE . FTh, RSN E KA TR
FE R Y

FiEthk, AEERT, ERAMANIJZGERRS L. REKRGZE. A append KA K TiES
FEBERAR . N TRXAFEH, KRANTALERAN—NART append K69 B L JFCRHAZIANF
K.

1| package main

2|

3| import "fmt"

4|

5] func main() {

6| s := []string{"a", "b", "c", "d"}
7| defer fmt.Println(s) // [a x y d]
8| // defer append(s[:1], "x", "y") // YmFsR
9] defer func() {

10| _ = append(s[:1], "x", "y")
11| 10)

12| }

|28 R 98 A 4 5% B qA 6 44 B 2

— AR IE R R 6 HF AL R A LR R RAEANE R BRI ATEEEG . Bl T @A FIE 4k
false -

1| package main

2|

3| import "fmt"

4|

5| func main() {

6| var f = func () {

7| fmt.Println(false)
8] }

9| defer f()
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$29%F . 5 X TRRBRHLOAM 6 F0 12 %

10| f = func () {

11| fmt.Println(true)
12| }

13| 3}

—ANHIE R O HFAA TR —Anil HFAE . IFFHEFE-ABR. FTIHPEY, DR 4L
fe $b3E R AR AT fo TS AR A IE R IR R EARG AR . — AT

1| package main

2|

3| import "fmt"

4|

5| func main() {

6| defer fmt.Println("tbiTR]ABHITE")
7| var f func() // f == nil

8] defer f() /! BEFEE—ANER

9] fmt. Println("HATRTABEITE]" )
10| f = func() {3 // WATALRRIERS=4E
11 3

|ER kiR 6 B £ 52 5 8 A4 B 2

MEOLEETEMEL. —ALERARAGFE AL EEARNEIE ERBRAEAI LAY (F13
F) . FEUBIZAHALRBI . e, TE@IALEIFITHE 1342 -

1| package main

2|

3| type T int

4|

5] func (t T) M(n int) T {
6| print(n)

7| return t

8| }

9]

10| func main() {

11| var t T

12| /7t ML)BFAFRAM(2)NBERS, Eite
13| /7 EFEM(2) A RHHEARE IR AR Z AT (b (B,
14| defer t.M(1).M(2)

15| t.M(3).M(4)

16| }

[EREAEAREEREF &%

- /l\ﬁ'J % :
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1| import "os"

2|
3| func withoutDefers(filepath string, head, body []byte) error {
4| f, err := o0s.0pen(filepath)
5] if err !'= nil {
6| return err
7] }
8]
9| _, err = f.Seek(16, 0)
10| if err != nil {
11| f.Close()
12| return err
13| }
14|
15| _, err = f.Write(head)
16| if err !'= nil {
17| f.Close()
18| return err
19| }
20|
21| _, err = f.Write(body)
22| if err !'= nil {
23| f.Close()
24| return err
25| }
26|
27 | err = f.Sync()
28| f.Close()
29| return err
30| }
31|
32| func withDefers(filepath string, head, body []byte) error {
33| f, err := os.0Open(filepath)
34| if err '= nil {
35| return err
36| }
37| defer f.Close()
38|
39| _, err = f.Seek(16, 0)
40| if err '= nil {
41| return err
42 | }
43|
44 | _, err = f.Write(head)
45| if err '= nil {
46 | return err
47 | }

48|
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49| _, err = f.Write(body)
50| if err !'= nil {
51| return err
52| }
53]
54| return f.Sync()
55| }
FEMAHEAE LFERE? B, FoAMEATERANGREK, BARAAZHFTTEF. AHIE=

4%&%%ﬁiﬁ%m@’H%%*|m&¢@ﬁk§%fﬁhﬁﬂ)ﬁm,Mﬁﬁ%%%%%%ﬁi?

— A,

T @2 A I —ANERPEAIEFRAG EEHGHF . wwRdoSomething Rk = £ — AN, MK f2 i
B GESHRLF A . PTAREFLE &

1| var m sync.Mutex
2|

3| func f1() {

4| m.Lock()

5] defer m.Unlock()
6| doSomething()
71}

8]

9| func f2() {

10| m.Lock()

11| doSomething()
12| m.Unlock()
13| }

PERAMTH & FHMRAX

WMRPERFIELZASHR . XTFTLISKRAG TR ERIFRE R, EREAGFH—LHERE.
MGo'E 77 TE44E1 .13 AF4 ., BEAirfERiIFSsT—LF LG ERBER H =M T RRGMKEA .,
— BN L KA FZERPEA FEHGMAER K . AifiDan Scales £ I, T bbb -

ERAR S B G ENFRE

—ARRGERBRRARTRHLR S ASF, @ LERPAER T 8 RIATOERB A TR FHE
W RARMAIT R . b, WRTEGEFFOIRTERLEREG A, WA LJ R R AT,
A RE QU mF BB .

1| func writeManyFiles(files []File) error {

2| for _, file := range files {
3] f, err := os.0Open(file.path)
4| if err '= nil {
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5] return err
6] }
7| defer f.Close()
8]
9] _, err = f.WriteString(file.content)
10| if err !'= nil {
11| return err
12| }
13|
14| err = f.Sync()
15| if err != nil {
16| return err
17| }
18| }
19|
20| return nil
21| }
T REAEH, B2 BN —ANEL JH K E RANPATERG AR L RALR . tbde, L@ HEKT

X
VX?)’C%?@‘!I“T :

1| func writeManyFiles(files []File) error {

2] for _, file := range files {

3| if err := func() error {

4| f, err := os.0Open(file.path)
5] if err '= nil {

6| return err

7] }

8| defer f.Close() // BAEWEASLSERIT
9]

10| _, err = f.WriteString(file.content)
11| if err '= nil {

12| return err

13| }

14|

15| return f.Sync()

16| }(); err '= nil {

17| return err

18| }

19| }

20|

21| return nil

22| }

RKPBEH I B ZF 5% BAIRAPIAERK A #FE AP . RGBT ZARHFGCo101.org M 35 BT
R GFHN .
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$29% . FERXRTHRIFAR IR 2

#- ‘J__.a.r-.- g e -.-\.. H
* " AT A e ’

Al

i

.
> - *a

G0

y . *
(FR L X EMAZ AR E “Go 1017 X #1% Fgithub.com/golangl01/golangl0l # RILA P ZHHTIR)
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— AR/ B R B

s
)
S

— ;ié %gg'JnJ// ‘Ei.)iﬂ 454

LAk & (panic/recover) LA AI AL FFNLIT (F13%) . TaBkr—24H/Ik
Rl

|Adil1. ek ARFEAEF N R

TR E & T Wpanic/recover AH] T - LRABI S 2iE A THEELF P, LAZ AR KA PER
&g A .

— 8] F .
1| package main
2|
3| import "errors"
4| import "log"
5| import "net"
6]
7] func main() {
8| listener, err := net.Listen("tcp", ":12345")
9] if err !'= nil {
10| log.Fatalln(err)
11| }
12| for {
13| conn, err := listener.Accept()
14| if err '= nil {
15| log.Println(err)
16| }
17] // BN FinERE.
18| go ClientHandler(conn)
19| }
20| }
21|
22| func ClientHandler(c net.Conn) {
23| defer func() {
24| if v := recover(); v != nil {
25| log.Println( "% 7 — 125", v)
26| log.Println("fhlL TFEFFHHIR")
27| }
28| c.Close()
29| 10)
30| panic("ERESER") // ERBRTER—NEER
31| }

EATHIR S B42)7, FA A — A% % 0iE4Ttelnet localhost 12345, HRATTANRI| IR £ 42
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FARERAZP EHEQEHAL 6> AR A S HHR -

fo RENVE LO]F TR RE P E AR P oA DR, W XA 6 DRIEAL AT R -

|Afil2. AshER AABRAR LA

LA —AARE RR B, AP B LA R B A — AR A B R R B, AT A B E 27 6]

— AR AR AR . — AT

1| package main
2|

3| import "log"
4| import "time"

16| func NeverExit(name string, f func()) {
17| defer func() {

5]

6| func shouldNotExit() {

7| for {

8| time.Sleep(time.Second) // #EIA—ATIEE
9] /1 =R R R

10| if time.Now().UnixNano() & 0x3 == 0 {
11| panic("unexpected situation")

12| }

13| }

14| }

15|

18| if v := recover(); v !'= nil { // {@NE|—ANESE
19| log.Printf("WME%siR T, HRERF—1", name)
20| go NeverExit(name, f) // ER—REThEEHFRE
21| }

22| 10)

23| ()

24| }

25|

26| func main() {

27 | log.SetFlags(0)

28| go NeverExit("job#A", shouldNotExit)

29| go NeverExit("job#B", shouldNotExit)

30| select{} // XAFREFLFE

31| }

Ifﬂ %13 : 1% ]l panic/recover & 3R ] A Pl Kk A2 Bk 4

A B, &A% A panic/ recover 3R A kAL A5 & Fogkst

R — & 7 X REFALA -

BAP PG RO T MR &, RABAELLERSG, B2 AT IMERE A L X LERE
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g

AETEREIMIFF, —L—ABRE-DALKIRT L, SABETOITELRERERARL .

1| package main

2|

3| import "fmt"

4]

5| func main() {

6| n := func () (result int) {

7] defer func() {

8] if v := recover(); v != nil {
9] if n, ok := v.(int); ok {
10| result = n

11] }

12| }

13| ()

14|

15| func () {

16| func () {

17| func () {

18] // ...

19| panic(123) // RARSRKFRETNEME
20| 10

21| /7 ...

22| 10

23| 10)
24| Y

25| return 0

26| 10)

27 | fmt.Println(n) // 123
28| }

Iiﬂ %4 . 1% F panic/recover &4 F kR b 55k e & XA

— AN F
1| func doSomething() (err error) {
2| defer func() {
3| err = recover()
4| 10)
5]
6| doStepi()
7| doStep2()
8| doStep3()
9| doStep4()
10| doStep5()
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— AR/ BRI

11|

12| return

13| }

14|

15| // FEIRF, KA doStepNeR#IRE ] BEAR,
16| // &/ doStepNEEHIT AT :

17| /7 * MRELE, WiRpanic(nil)RHIE—MEGR
18| // RURARFTAREL ;

19| /7 * MRFLKMK, WiAMpanic(err)kHE—MEL
20| // RIRATURER ;

21| // * AEEEMEATTRRRE T —H,

22| func doStepN() {

23| .

24| if err != nil {

25| panic(err)

26| }

27| Ca

28| if done {

29| panic(nil)

30| ¥

31| }

0 X B 2 Ae 6g R bk L@ ik XA A Bk RIB R — .

1| func doSomething() (err error) {

2]
3]
4]
5]
6]
7]
8]
9]
10|
11|
12|
13|
14|
15|
16|
17
18]
19|
20|
21|
22|
23|
24| 3}

shouldContinue, err := doStepl()
if !shouldContinue {

return err
}
shouldContinue, err = doStep2()
if !shouldContinue {

return err
}
shouldContinue, err = doStep3()
if !shouldContinue {

return err
}
shouldContinue, err = doStep4()
if !shouldContinue {

return err
}
shouldContinue, err = doStep5()
if !shouldContinue {

return err

return
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25|
26|

s
w
S

— AR/ R BRI

// WMERIREEerrA~Xnil, NjshouldContinue—3EAtrue,

27| // wEshouldContinueitrue, REMEerraJgeinilelEIEnil,
28| func doStepN() (shouldContinue bool, err error) {
29| .
30| if err != nil {
31| return false, err
32| }
33|
34| if done {
35| return false, nil
36| }
37| return true, nil
38| }
{2&, XA panic/recover HFAM 94 A 7 X — A FREFLA, BA BB FERMA—E, FHAZ

R B KA EGomA T 15

AP ZH I H=ZFFm. BAAPMAETRH X#FEEP . REGF T ERKHFGo101.org M 35 T HT

(& ’}g?ﬁzl{wi{a A B

B Aathip ey sh .

A ) L LA

J"E.'rlf E 1L‘=

“Go 1017 s, # 17 Flgithub.com/golangl01/golangl0]l # R EA P ZFHHR)
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$31% . EMAKIKERE

SN2 57 FUA )=
1F R LAk B R
Bk ERBCAAMNBOLETFANLBET (F13%F) . —LARPPREAFLEAL—RBIFT

(%30%) FETET. ALK F@ME—TARAKERE . RPOAM 6B HRRLK K —HFFw
R .

EEGELET] e

HGoF, —MHFEAALELRE T REIAMTREZED — MR ENE . ABENK, PTAEHRTILSE
FovR A 18 A A N3 R R R AR 69 3 R K v A B BB AT 69 I OO 09 3 5 AT . B BHER S
FOARMARRE R HEIE, WHKRARGBERRERLERT, AR RNELREZET,

BB RA IR AR AR A B R
—ANRFOR A T A A RE RN R ENE

1. AR EFRE,
2. HERAFSLET —ABH,
3. % runtime.Goexit FHIA LR PR F AR B TR,

Pode, AT @ XA P,

o HIEFOREFLY—NMARAKACEFTREGEHNCHRENE,;
o HEF2U—NEAKA “HEM” BESAEIGHANCHRENK,
o HFFIN—ANERABALFE runtime.Goexit HFAA R E LRI EHNEC YR ENE

1| import (

2] "fmt"

3] "runtime"

4| )

5]

6| func fo() int {

7] var x = 1

8| defer fmt.Println("IEHEEYE ", x)
9] X++

10| return x

11| }

12|

13| func f1() {

14| var x = 1

15| defer fmt.Println("IEERE : ", x)
16| X++

17| }

18|

19| func f2() {
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20| var x, y =1, 0

21| defer fmt.Println("EZASEmMERLE ", x)
22| =x /y // BEEANER

23| x++ /7 PITAREY

24 }

25|

26| func f3() int {

27| X =1

28| defer fmt.Println("EGoexitiAMAMERE : ", x)
29| X++

30| runtime.Goexit()

31| return x+x // HATARE|

32| }

| 3 2 M X B B A Goexi t13 5

L ANRHFCER P AR AT ARG E, RATT AR (A RMIR Z69) BB Fo 3k & 3008 A
M RBEA K . R, T—NRFOAM EHEBEM T runtime. Goexit HE, M runtime.Goexit F%k
BETEZE, BA1T AR — A Goexitlz T frtb [FCA A48 XA K . Db FeGoexitis 5 A%k
ST, MELLATH . HBBE-F FORE, I —PARKXE — N CGoexitls T F — AN X4 A 48
XK )G, Sk FR R LBt g8y R BN

HMNLETMBBIRATABEKE 6 (F13F) . {22&, Goexitfz 5 & T AEMIH ) -

BART— ANz, —ANREOARA RS Rl —ARKEGBRAA XK. wR—-DRAAER—IK
Tk R 6 BeliiAn X B, W]

o LAWK E G, AR R F AL T BbiA KB .
o LAMKIAATSAET —AFODNE, I BFIG B RIR K69 R R B 69 BB F & 0R
)ﬂ*H %Hfiéﬁ .

Wde, AT @IAM]FF, RARKRGLRADNS . €ARSE —Mmain S5 48 X B89 2R -

1| package main

2|

3| import "fmt"

4|

5| func main() {

6| defer func() {

7| fmt.Println(recover()) // 3
8| 10)

9|

10| defer panic(3) // ¥E#L4HR2
11| defer panic(2) // ¥&#EHR1
12| defer panic(1) // ¥&#AH50
13| panic(0)

14| }
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H A Goexitlz T ARTHIE, Fib— N RHHAALERS Riife— N GoexitlZ A0 £ LA H &L A%
HobBw .

LEARZ, —ABRFTRESSAARBKRRGDR, REXAEZHREZFHIFEL . FAKRBK
R Bt AR A RER T O — A KRB B RECA M A KB . S Ae— SRR R 69 R4 X
BRog— AR B R FOR A B h R G, SRR B 69 B AR5 2R A SR B R R0 A 8 0h B R R0 A
P &Anf SN E RBORAR P A A IO DR R A M . LA,

o wRILINE R EA—ANRMIKE 69 @ BliiAn K I, WAEIE Bk 09 # DI B sk w BB
OB HFCR A AR R PEAL R . N TRMFHEH, IR JIFZAAFTCLEANT CHRENE (R
RREGNE XA THRAMIERPE A GY) B 2E R R T 6T — AL R A I AT

o Jo R LI E K R — A RAMIK R 8 @ Bl K EK w%%&%%%mh%&%FHﬁﬁmﬁ
xPFAKR . HFTEAEH, LeRILIIPERFZARAHRINCOR BN, NEKLRps

PPk, S—AWHRTARLEE, WIMEFREAA - THREKREOBIR . wR-—ABEFE-AH
AWK R BB E R, WA EANETF AR, ARG &K AERF RS RRRATI B k-

B — R FOR A AT A2 ks it 2], IR R 3§ R A AR AT Bl AnGoexitlz F An bifEI REE, IANF L bR
PRGN ERAREGTCEHANBEMEL L. AR, ARJFARNGHATIRP, BETRS
4, runtime.Goexit HF AL TEEKEA, EHLB K Goexitls 514G T’Tﬁ%ﬁvﬁbi}vﬂlﬂ R BEAL K .

T @RZAFARF A BTG AR B ARG HARA R B TR E R — A RBKR R8BI

1| package main
2|
3] func main() {

4] /7 EIFRE— 1R

5] go func() {

6| /7 — N EZRFER.

7| // HERHTTER, B2 ERERETERA L
8] // BT, FHBMIEAR0, B2k A mIkE

9] defer func() {

10| [/ E=ABIFHELRBRTT RIS
11| defer panic(2)

12|

13| // MMERARFOARRE TR, BRI ERERIN
14| // REINSMNEE SR R FOA AT I 52 REKEEK.
15| func () {

16| panic(1)

17| // TEEGRAFTESE, WA R E LT
18| // DRI E R . HP—1 (Bbie)
19| // MR REOAAMARE . 75—
20 | /7 GEFi1) MBHEHXAER R XK.
21| 10)

22| 10)

23| panic(0)

24| 10)

25|

292




$31% . EMAKEIKERE

26 | select{}
27| }

AR 6k (SR R AR RIFRLI6R A% F)

panic: 0
panic: 1
panic: 2

goroutine 5 [running]:

st o9 X ERAZE, CEHIE—REF R RAADROZRARBKE GBI . MFELLE, BR2
F R R AR R 6 B

KK, H—AFrGoexitfz TH XKW AE REAA B E RS, HGoexitls 5 Li§1545 2] 2 JHFOA
R, FAsbE RO EBREARR . wwRIEZJFOAAHDARANRENE, M EF B3t

@A T AR ACoexitlz TR LN TG . #a)EH, — DR AREIKEGART L FH—1NGoexit
25 WIE ; —NGoexitflzg TR EHBE — M AREKEGAR . FIAMKRITIMAGET ST AA
xR (R RIFSRvV].1642gccgo v8.0) #RF A EAMEIILIM . thde, T @XANAEF AL AR R
do A2 FRA (A RITMANG IR ERFEFgccgohiF B RIF) -

1| package main

2|

3| import "runtime"

4|

5| func () {

6 // WA ERGoexit{5 5K EHFaT
7| // TEERAST"bye", {BEARNZANMN,

8| defer runtime.Goexit()
9| panic("bye")

10| }

11|

12| func main() {

13| go f()

14|

15| for runtime.NumGoroutine() > 1 {
16| runtime.Gosched()
17| }

18] }

HERIFSfrgeccgoRFR G ARG RATHEREA L .

T@EAGFAF BT R GG LR, 2R S AYgccgohiE B (v8.0) FGoF 7 LRI 142
MO B AAFERFEHYREMTINZ, N FRIARFESITRHKTRE .

1| package main
2|
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3| import "runtime"

4|

5] func f() {

6| defer func() {

7] recover ()

8] 10)

9| defer panic("¥EUHGoexit{ES{BERNIZIXFE")
10| runtime.Goexit()

11| }

12|

13| func main() {

14| c := make(chan struct{})
15| go func() {

16| defer close(c)

17| ()

18| for {

19| runtime.Gosched()
20| }

21| 10)

22| <-C

23| }

AR RAF R ML AR B T g .

I—‘%-‘E recover A48 & T 2 4&4F (No-Op)

M & recover ZF LR ALEGLERA A RLIFEER, TN, CAAMS TZR%E-
BRXANRSF T, BA—Arecover ZEAMKE T B bye -

bb'ﬁﬂ s /ﬁ'-—F

1| package main

2|

3| func main() {

4| defer func() {

5] defer func() {

6] recover() // Tk
7| 10)

8| 10)

9] defer func() {

10| func() {

11| recover() // Tk
12| 10)

13| 10)

14| func() {

15| defer func() {

16| recover() // Tk
17| 10)

18] 10)
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$31% . EMAFKERE

19| func() {

20| defer recover() // Z#fk
21| 10

22| func() {

23| recover() // Tk

24| 1(0)

25| recover() / THAE
26| defer recover() / THERAE
27| panic("bye")

28| }

MO B%wET@IZNrecover BHZAERG .

1| package main

2|

3| func main() {

4] defer func() {

5 recover() // BxkERE" "byte"
6] 10

7]

8| panic("bye")

9] }

MAA2ARFT PO FE A FFPTH recover AR RARERAR? LRI LA A L ATRANGGoE
E 48 &EABLE .
AT@eENLT, recover HEAM R EE A nil -

o (R A8 panic KR A 69 E A Anil;
L] h F]'] Jﬁ'}fiﬂ'/&%‘k’j‘m }lh’l}’\i(
e recover ZFFRABLE—NERIFZARNFRANA .

F—BEXEPRLETAF—MHENOP T (F30F)

AFPGE AP FPOKS recover AR AFECoa X PPRAGE _FFFN, EAFEH=Z/E
T BT H—Arecover @A . &8, SAMRANGER PP AEFREMR. MR ELABEZGEF
i .

FLE, BAMAGOGR BLEABEAREAT 2T RN FPEHE =4 recover AA LA RER .
SeIE R AR kbR B AL

1] /7 WREFEHFERFIRERRS LI ARIRL .

2| package main

3|

4| func demo() {

5| defer func() {

6| defer func() {

7] recover () // MWRARAKKERES2
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F31%E . HMBIRA K RRE

8| 10

9|

10| defer recover() // T#{E
11|

12| panic(2)
13| 10)
14| panic(1)
15] }
16|
17| func main() {
18| demo()
19| 3

BATRR ARG R FHERB G — 22 . AEFEZ, — AR PAARFSEODEARBEIKE . &
&1EB, F A recover AAARAKE ST RHZEOEHRKREGAR . XERET AT
) F 89 % — A recover AR R .

5T, BISLEATT A AL recover A 2o tE M — AR 4264 ik

—/ M recover AR RAAECH LS EEA (B recover ARG EMR) Z—NERFA . H#
HtzERAA (BpRA) 69 BESNERA (B recover A SR ) Fo B Al A2+ & # =
A AR Rk E G ANA XK A ARER . — A 8 recover AR R F A A RIKE
8 Bl Ae B b B AR XA R FORA A (AF M) MEAR, FH LRSS FE s £ AIR
9 panic & ZR A 9 54 .

AP ZHE D HN=ZFFm. BAAPMAETRH X#FEEP . RGO T EKRKHFGo101.org M 35 I
Rt p G h .

g 3 il
PN ¥ LA

/’-.": ;.“_"'

(F T X EBENAT “Go 101”7 HKF 15 Flgithub.com/golangl01/golangl01 § #F BUK 3 & A1)
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F32F . A H Ao AR 1R 74 3K

AR AL 3 Fa A7 12 A R B

AR SN AR ARG S e AR IR A 69 AR 33k

(& : AL FHRGRERGERX A CGoA X BFALE . )

SRS

Go X ag o A w9 A ARG 3k

77 XA 3k (the universe code block) « —ARFAH —ANF Rk, CEEE—ANEF P
FIT A 849 AR A

@A 3%k (package code block) . —A @RS H — MR EF )T AH KRG, 2R G4 IA
A 6, p 6 R AR U P eg BT BN A

R 3k (file code block) o —AUHFREIR G4 F — MR F TR KRG, €154
FEg I NE B

Feh ARG 3 (local code block) o —#k¥isk. —xt K45 {J PR R T — MBI ARAG R .
B2 —LBHHRRERAFELE—FRET T, IHORDRAEARIARDR, mEsE—
st RIEFT P RRRLEARA LKL, A6FHETORESTFRBREX.

B AP i H AAL P 6 — 2 XAEF IR A — L8 X ANk .

—ANif . switch & # for X FRMA RN R E—RGHIFRGR . LF—MRERZEEX
0, B—AREXEY, I XKD A HAREIXRDRZ P o RIHEG A LETREE
AT FEFALKX, WKFAGTEE AL RDRT .

—/else XAFTARMA — AN B XA B XKDk . b B X KA L XAk A AR A 2o
if R FEWEXKEkP . wRitelse REFILRRMA 7 —Aif X425, MRMA
ttelse x4 F /g 69 KA KT A AL K69, T M, bR RLMA B X8

— A select X4 F R M A — A £ X 52 ARAL %k

# N casefrdefault X4EF G R A — AN ARG, SbIE X ARAG e A # & 2 & 6 switch 2k
* select AT BRI X AR+ .

T A AEAATE C R ARGk T 69 B3R R RARATE (A CR) AIFARDR. TEAIFRERE

S AR
EE —ARBFATOMASL B ERTENUAFES LI FARRDRA, BAAELLC

A1451% 7 B A2 S BAR ARG 3 2 95

BAP R IR E R KA

BT AT 69 6L KAD 3239 L4 M 77 A ARAG 3R

FTA &) AR R BRENRAT HRERY ;. (B&: go/* RBEINALHRERAHLLEE
REGd . )

HANE B3 XAk R o B3 A4 A — AN RS fe — ARG ;. (2& . go/*Ar/fEEIN
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A TRZ Ry 3R ARG 3k A 4 e T RAG F . )
o —MNEMERIFNRERF LA AL S —DRIRGRT .

(KX Ango/*Ar i W) BRA ARG RRAAZA TIL T AR RFREGREE wE EfFE . )

TEE—KEFTEERBREZXAZAGEAR

AR
ML (square.go) MR (sleep.go)
import "math" import "time"
func IsSqrin float64) bool { const N = time.Second
sqr := int(math.Sqrt(n))
return sgr * sgr == int(n) func sleep() {
1 time.Sleep(N)
}
BLEE (lib)
4L EE (main.go) MR (util.go)
import "fmt" import "lib"
var ¢ = makelchan int) func searchin int) {
fori:=0:;i<n;i++ {
func main() { if lib.IsSgr(floate4(i)) {
go search(1000) C<-i
lib.Sleepl()
forsgr:=rangec { }
fmt.Printin(sqr) 1
}
} closelc)
}
B{HEE (main)

XA 3k £ 2 R kAR & AP KA L& B U T 69 AR IR AT 69 7T 7 BAAL B A 4F A 3%

| AR E8TF AL E

AT LA B SR T E

] d]

\.\.‘-h

ﬁﬂ—f& A

[ J

2 B o2 A @
o >
WMH‘

=
N N RN

)iA

N A4S o

‘ﬁ\\-u-

A—ARBALEGFERF, —MaRAR—AMRBLEHTAET —HR. REH, AFAF, &5 H
G RAL LB T AR IR G A B LA . B, KRAOET LR Az 12545 2 K A AR £ .

TR T T AN L ET AR B4R P A AT R R T .
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77 4 AR 3k | 614X AL 3k | A AX ARG 3R | By 4R XA B
MAEMREY (BpPAEY) KaxiED T 1A
1N T
XKLL (R ES) E T 1A T A
ﬁ/g'%ﬂ'% (Z:é\ﬂ‘]ﬁ'%ﬂ'ﬁ%) =T A T A B
1% (FEHELE) @ T | A =
B3t Ax 2 T

W 7E AR FE R RAEbuiltin AR EE 8 F
@ ROBLMETRETESD.

BT VA,

o GBI ANFRE AAE QN RAFe By ARG P

o HFAMME RNA[IFNRGRY; (BELJIBTAZLARIFRDRY, FENFETLERE
W)

o BuiEiR B RREWE A BFRGRTF .

THE )i;.k :

o WwREERMNRALEENGETABRLIRAR —A, MIANMETLEFER L -

o FHA—NEFH—NMNEEREAEGLRTEFLEFTIEMBELFFHEINLRL . HEK
HERREBEHEMR . —NEFGEMEIIN NG FRefsb O P EMOB KRBT ENLAREL . b
AN T2 VA G AT 8 -

o WwROALMANAPIEIREGRANE IR R —A, MNEAAFE TR L

o —NBLEARZWAT A A LRALATOLIIERLEFAGRAE JRFERERA

o XAPEBARTHR NGRS TEFAAFHRGER. —AHk, PV EGTAFBNLEZIFE
XKL RT, BT BT EEFN .

o HAIF . switch& & for XREFETUERE—FTEEFE WiET
o —A-select#Z#HIAARFHHENMcase XEFETUAERE 5T FHFNES .

OFAR 3 —T > go/* 4rife B AXAG L0 4 AR IR F RAL L4 B3l AF B . )

7B e LKA 3k P 5F B BT A By 3R KA 3k 2 9 6 A L& AR ) 0% (package—level) L& . B%LE
TURKHLEE. TF. . TLEAREAA L .

| 158 7 & Ar IR A 89 1R 3%

— AR L EAR IR R B AR AR R F TR RGOS EE (RTRLER) -
FRERBALRE—FTH EMAGIFIRFREI, God kb XHEMR § Z# KD T E 472469 /ER K

o N E R T EAFIRAE R IRA EAT Rk

o —AMNEFIANFE WARIRAFAE R RA 64 €8y F A6 TS 3k

e HEFPA-NERBRFH—AFE. XY TEXRE I (FEIEFT X)) IR RF 091 %
A b AR A 3
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https://github.com/golang/go/issues/7429
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F32F . A H Ao AR 1R 74 3K

o ERFKRFTERG—ANFEERE T ENAARFOEABRLLTHEERLTEOHLE
(specification) 8% R (M TREHEFH, AT ETEFHANEL) » FLLETESUT A
T 2695 HGRNAERAGRGLERE

o —MNXFEASFK (BIEFTHEB IS Fold RAF IR 0F R BN H af 52 F 20k By 37 XD 3

o EREARTF E PG —NEAGIR R GER Akt TRV GHEF SOz RFEE, F4E
TESERGE NG RAZERLRGLEL ;

o —/BREARZ AR RAF MR B A A AR E 6 B R R B R BARRAD B, A2 Rtk 3L R
bk N B X BARARED S F 6 BB G R FARARAS Bk .

= AR IR AT R AR
(2%, MPEAYiotatr RIFAREALEFTEFATF . )

RITRCEEEHNT AHFZXEBGERBRAECHHRLE (RE . FEREUHL) G1FHRG T L
AP ER] . SLEFRILE— N LRREGE Y F T RL LB A b L XM G AR RAF . T @ XA

1| package main

2|

3| func main() {

4| // var v int = v // error: VERENX
5| // const C int = C // error: CEREN
6| /*

7| type T = struct {

8| *T // error: ARA[{EFS|H
9| x [1T // error: ARuJ{EF3|H
10| }

11| */

12|

13| // THABREEE L FRER & TENR.
14| type T struct {

15| *T

16| x [T

17| }

18| type A [5]*A

19| type S []S

20| type M map[int]M

21| type F func(F) F

22| type Ch chan Ch

23| type P *P

24|

25| /]

26 | var p P

27| p = &p

28| p — ***********************p
29| ***********************p = p
30|

31| var s = make(S, 3)
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32| s[O0] = s

33| s = s[o][o][e][e][o][6][0][0]
34|

35| var m = M{}

36| m[1] = m

37] m=m1][1][2][2][2][2][2][]
38| }

EFE : fmt.Print(s) A fmt.Print(m) ARAAK FBARW (BAERE L) -

TaR—AMNETT QRFE AR F R e in R4 0B E A6 T

1| package main

2|

3| // TEHXMITHEBESAAMARKMARTRRRA—MMBITE,
4| // BBHINATAZMERAMIRRT

5| /*

6| const iota = iota // error: {EH3|H

7| var true = true // error: {EHs|H

8| */
9]

10| var a = b // FJRMEFRHEEFBREEMIPRTT
11| var b = 123

12|

13| func main() {
14] // FEFITHAARIRMAR AT RRARAR.

15| const iota = iota // ok
16| var true = true // ok
17| _ = true

18]

19| // FTHEHIJUTHEEFREL

20| /*

21| var ¢ = d // AEEFEAREAFATERAR
22| var d = 123

23| _=cC

24| */

25| }

izin iy

FEEBEAR L, — AN E Rk Bk F AR R A N R AR Sk Bk F 6948 Bl AR IR 45 AT 2
FER

B AR S AR R SRR B I

do R AR RS T, T ORI G468 45 E 60 AR R A 6 1
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TR — ARG T BT, HOATERHAE NS x . — Ak BRERDSEP P U6 ikl
T AREIEEA X -

1| package main

2|

3| import "fmt"

4]

5| var po, pl, p2, p3, p4, p5 *int
6| var x = 9999 // x#0

7]

8| func main() {

9] po = &x

10| var x = 888 // x#1

11| pl = &X

12| for x 1= 70; x < 77; x++ { // x#2
13| p2 = &X

14| X =X - 70 // // x#3

15| p3 = &X

16| if x (= x - 3; x>0 { // x#4
17| p4 = &x

18| X 1= -X // X#5

19| p5 = &x

20| 3

21| ¥

22|

23] // 9999 888 77 6 3 -3

24| fmt.Println(*p0®, *p1, *p2, *p3, *p4, *p5)
25| }

T @& S —ANXTARRFEIEF4E ARG B F . bl F42 5 247 4 1 Sheep Goat 7 1~ £ Sheep
Sheep . #HMiEE P ey ERRIER .

1| package main

2|

3| import "fmt"

4|

5| var f = func(b bool) {

6| fmt.Print("Goat")

7}

8]

9| func main() {

10| var f = func(b bool) {
11| fmt.Print("Sheep")
12| if b {

13| fmt.Print(" ")
14| f(!b) /7 WFTBEREEF,
15| }

16| }
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17] f(true) // WEANIFRKEILES.

18| }
o R ERAV LB F RHETEE AT var REFME OAmE LT —MARMEESG) » FFLEFE
A S T AR, Mkt 544 2474 & Sheep Sheep -
1| func main() {
2] var f func(b bool)
3| f = func(b bool) {
4| fmt.Print("Sheep")
5| if b {
6| fmt.Print(" ")
7] f(lb) // IMIE, WFEANREHEEFT,
8] }
9] }
10| f(true)
11| }

A Y «,%T MR REEAE AT EEF AP ARG T BN, —RH TG/ N 25
FHARERTEFEFATFAGMETERFHFANTE. TEORXAMM T (S Hbug) &7 TGomAzF —
/\tb&ﬁz e . JUFHNGCofl F M A R A4 1% A Go b BHAR AT % 2242 At sb g % -

1| package main

2|

3| import "fmt"

4| import "strconv"

5]

6| func parseInt(s string) (int, error) {
7| n, err := strconv.Atoi(s)

8| if err '= nil {

9| /! —EHFCoREF RAIAA T —1TH A
10| // WerrFBEAIINEFIAE T, AMH
11] // KF—1THEbMerrEBENERAREE,
12| /7 WHTEARerr BT SNEFEBARerro
13| b, err := strconv.ParseBool(s)

14| if err '= nil {

15| return 0, err

16| }

17|

18| // ARAEITEIXE, —&HFGofEF R
19| // WEENERINLL err 4R El, EEHR
20| // BREIRSMNERFENLL err, FARNERerr
21| // BERIBRISNE LT RIDREE R EER T o
22| if b {

23| n=1

24| }

25| }

26 | return n, err
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27|

28|

29| func main() {

30| fmt.Println(parseInt("TRUE"))
31| }

25 4k

1 strconv.Atoi: parsing "TRUE": invalid syntax

GoiEZ AT R AN K4 F ($5%) . XHEFFRMAMAZRE - GoF RS F N LAR. e

int - bool . string. len. cap- nil%., H#FREXMEF, CMERE AlFRA . KB E A4
VFERAET YRR, PTACHITT AR ERAERZGMRBEARRATEE . TOE—MNERTMA
PR IR AR R IS 6 F RGBT o CHRIFR EATARRA A

1| package main

2|

3| import (

4| "fmt"

5] )

6|

7| const len = 3 /7 BETRNERELen

8| var true = 0 // BITHNEEEtrue

9| type nil struct {} // EFTHREASnil

10| func int(){} // BETREXERint

11|

12| func main() {

13| fmt.Println("a weird program")

14| var output = fmt.Println

15|

16| var fmt = [len]nil{{}, {3, {3} // HE¥THEZ| Afmt
17| // var n = len(fmt) // error: lenE—1E =&
18| var n = cap(fmt) // FARIFHERNE capeR i
19|

20| // forXEFIRMEE— MBS —1 B8,
21| // FEEEREPRtruelENTLRTEtrue,

22| for true := 0; true < n; true++ {
23] // THFERARKfalselEHTREFE Efalse,
24| var false = fmt[true]
25] // THEHNtrueEH T EMFEEtrue,
26 | var true = true+l
27| /1 TATREAREE, RAfmtE — M,
28| // fmt.Println(true, false)
29| output(true, false)
30| }
31| }

WmEg R
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a weird program
1 {}
2 {}
3 {2

R, BB FR—-ADRROP T A RFBEZ AT AN, 2-F7 T REH

AP ZE D HN=ZFFm. BAAPMAETRH X#FEEP . REGF T ERK$HFGol101.org M 55 T HT
Rt p g D .

(FHE X EZMZ AT “Go 1017 s# 15 Fgithub.com/golangl01/golangl0]l # FREA P ZFHHR)
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https://gfw.tapirgames.com
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#33%F . Rk XAFEIRF A

F 3k KX AR 5 W]

AL R EN T REX (B11F) SG/MERF .

|a4iﬁﬂﬁﬁﬁ%@ﬁ%ﬁ@%ﬁﬁﬁﬁzgﬁﬁﬁ@

REBTHR, B 2G@EY. —ARRGH TR -AREXEABRE ST AL XAEBIE T 6
ITia . thde, A—ANRFZRAAF(x, y[n])F

TR
TR .

o F()KACHRMETRENT . xfoy[n]HEIE

1
o REXy[n]HAECH KRB FEREIXnFry A G4

Ao BEFRBMERRT (F10F) FTHTFRET —AXTERXTEWHARTF T

BERS LAV

FEATHA], S— OB NIE. TRETEML S ANB AR T S0 AnBag T 5ER
CAVEARAD b &) & IR )7 ndedt. AR TRELZERES TR, AKARPRBAEMOLTE
WA . T AR BIFTOGARTF, YA RIHOIRERIG, FTH N QR T AL ZEM
T .

AOB TRy, 2RAATHEREYEET SR LT OB THKE F 4.
oo, T @ EAEF 2 ZATH E yzxw -

1. AERARBITHE R, yPzERAGANTRE TEMELECRWELORT ZYRWENHLE
BEE, ﬁxﬁﬂﬁ&%ﬁm%ﬁ%w AL .

2. ELEZFIAREITOGR s XERRAG—ATRBTEMEECRMBLERT TG RWBMHLERT
, %Mb%mm%%o

3. ALRIREHFYEZL, wWERAG—ADATRB{TEMELCRAILLEETEHRMENLERT
2, FTABKEmEN -

1| package main

2|

3| var (

4] _ = f("w", x)
5] x = f("x", z)
6y =Tf("y")

7] z = f("z")
8] )

9]
10| func f(s string, deps ...int) int {
11| print(s)
12| return 0
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13| }

14 |

15| func main() {
16| f("\n")
17| }

(ZF& : 12 fEGoRFRL.ISI AR A REMIEZIL LRAMN . 4o R E@RZAMEF1E Az EGomiFR
112 AR REE, BT E zxwy - )

BE—ANSHRERXNRARDEAG G CRT R — A, e, AAKRTEFAvar x, y
= f() P, TExFyBH—RmEit. FL ACNGWBMIBT2ALECEORTSHMEL.

MG OB T EIA, EASNMNREARRNGERTEEPABBEIFTMRASANANLRALEXANTEE
B . tbde

1| var m, n = exprl, expr2

Fa
1| var m = expril
2| var n = expr2
ZFME -

o R— L OB R FINRAEERIFERALRGRB X Z, X658 T F 69 f46 I & R T LY
WM T EARRFEFEIL . ATEINGoEH ZH P T+,

o TFaFTALTEbI B,
e ER T FEXATHALEDIAN . AAELTEbFETFaIR . RALTFaI G, B ET

BARE) %k B 2L
o FHitsideEffect() A THAET EXWRMIAMREIBKIARN, BT ARG HFSR L.

1| // x@BEKETafb, AENmEIRE AR NE.
2| var x = I(T{}).ab()
3| // {BRi&kER¥sideEffectfix, alAXb¥TRFRo

4| var _ = sideEffect()
5] var a = b

6| var b = 42

7]

8| type I interface { ab() []int }
9| type T struct{}
10| func (T) ab() []int { return []int{a, b} }

| %R (B8 B ai X QR ERCT Rk XI5

f—mRiERFa && bP, ARMGEHEREXND AL L BRAFLERAN aMEMEA true 1R A £ AE
fB. Bk, BFREAZXNbwRE ZEEMGE, CHEEREREAENaIBRHM -
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f—AmRERFa || bP, AREHREREXND R AL BFLEEREXN aMGMAA false W EL LW
B. Pk, BUFRKEXNbwREZMEMOE, R TARERZRENaZERHAE -

I HAE{LIR 7 (The Usual Order)

Go &1 X 5 A% #4148 18 F 4 4R 5

coos BREE-AREX . RAE G RA HFREE G T ORMERE . AAGIFER . F AR
JA o 38 18 B A A 4 BB AT A ARAD 8G9 I AT AR

B —ARXEEBRT(v) RET2EAM .

BT, AEZX[]int{x, fa(), fb(), y} ¥+, BEkxFyZAN int £H G T F, faf fbE
AAREMEA int 2R K4, MIAA fa() RIEARR fo() LA#AT. 2&, T @A MEERTFE
HAGoa K HF i

%x(&%y>%ﬂmfﬂ)(&%fu)>%ﬁﬁ%ﬁm
X T2y . HEA fafe [EAL b 6948 23 45 LR )5

b Nﬁ

T@ZEGoa F A PR F— AT

ylz.f()1, ok = g(h(a, b), 1()+x[3()], <-c), k()

JE L IRAE 15 6] F

e cR—NEERIX, CHEMFMEY —NEBEA
i jhekA—BRBREX, CIFRBEMEA — L HEME

h -
FARX z BTk

Cc
°g-
f
GAEFRE—FARYT LOCERINGIN, RES S ZRET 7] £ B 470 7] 894805

o SLIRMA ¥ W R B 69 R FCE A . 7y R A Ao 1d 38 B AF oL 45 IR XA 69T 34
f1: z.f()~>h()—1i()~3() > <-c—~>g() ~k();

o AAh()AEARZXXh. afmbEEIBRENM ;

o y[1AZHWEM z.f() AT B WAL ;

o FAMz. F()EARKXZMHEMZEIAT

o x[]EAM () MATZ B WA

AR, THRFEGG K BT R\, CIRBT EARRIESFIA .

e 2ZXy.z.g-h-a-b.x-1i- 3. chkIEemHEHERT;
o RZXy[]. x[]F<-c X A4t EITS -

e £ @ FHERFAR, KNP B TEEAGTE X - mhen oA T a4 B ILB L

1] a :
2|

1
func() int { a++; return a }

-
I
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3]

4] // xFTRERMIAA[L, 2]18E[2, 2],
5] // RFafnf () BT EENRFFARTEE o
6| x = []int{a, f()}

7]

8] // mAJEERIAtEN{2: 1}Ek#E{2: 2},
9] /7 BRARARE TR B ENRFF RIS
10| m := map[int]int{a: 1, a: 2}
11|

12| // nalgERsAtE{2: 3}ERFE{3: 3},
13| // HRalf () HMEXEEIRFARTEE
14| n := map[int]int{a: f()}

| 835 6 F 89 & ok X A6 A AR S AT U5

BT E@ANBERN, Go& K 2 RALIE &) F b9 Rk X MEA ENLMAMMAPATI G RITT £ %
(REIHAERZ T2, AdiFIRLFFIBimAs) .

AMAEBGOPATOARINE . B BABREOLERIN AR FTHEEMER K Fe
?ﬂﬁia& WA BARE AR A RK X PB4 ELAEX . ARRMAEGPHELE
FARFEAR KRG ZBLERAFTHEMNFEML . RE, SDEMWAAIGE 3B L B A& 605
AT

g, BT AR —AMBEAGERE, FRHAMEA EENE .

Goa K HH&A FHULALF = /\F/‘-}%ﬁq’ﬂii%ﬁfﬁ’fé’?ﬁﬁi@é\ﬁﬁfﬁ*‘/]\l‘ﬂ‘fi?i’%/gﬁ]i—l‘—%é@%/l\
FERXXOEBEERERTA, EAGERT —%F FF . A, XETEGEATHWMAES P RK
KAE AR B — e Ah AR A

Bk, RAR—T . FAMBETREGREABRELRATEF —ANBRERATT RO ENTF RE X
B AE A 45 R R TR

AT HTART @ BE, T —AMMAESG, KRINBE—MEA BRAGES (A B4 i %5
AE R T EERTIFNG . R ELERTFIY, KNTURAALELAE ZANEZT, E
RECEBRMAET —MENTE (TF36)) FFEHARMKMAE G FIE B MO EBERT T RN .

EAEANRE RZ)G - FARNBRAEIAG 2], RIAE ) T A BARE R XA CEBEEA CH
RIEAH X . FRRAE B AFERE XA A TR RELAD X

o WwR-ANAFRMBMAZXXZ-NZHRRE, MNERERY XREZ-DMZAFRF;

o WwR-ANBAFRMEAZXNZE—NESE (FKARF WA AR Thi5lkEXc[k], MEsyiEk
AR XA (*cAddr)[k]» £ F—"cAddr A8 & ct945 4t ;

o THUHEHGEM—MEAARMERZKX, BLRZT Fa6, W E 8 RAERM XA T o3ak g g
LA K -

BkafebARANT FuE XA TF, T @6 WIAIE )
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https://github.com/golang/go/issues/23188#issuecomment-403951267
https://github.com/golang/go/issues/15620
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1] a,

P45 Bde T F BMAT

1| // {HEHER
2| PO := &a; P1 := &b
3] RO :=a; R1 :=b

4|

5| // BEAER : *Po, *P1 = RO, R1
6]

7| // KHEMER

8| *PO = RO

9| *P1 = R1

T@AEFI—AMTF, EFx[0]mFAX[1]HBEXT -

1] x = []int{O, 0O}

2| i:=0

3] i, x[1] =1, 2

4| fmt.Println(x) // [2 0]

L5 6 5 34T 69 5 AT F B e T

1| /7 {hEHE

2] PO := &i; P1 := &x; T2 := 1
3] RO :=1; R1 := 2

a4l // BXE, T2 == 0

5]

6| // mEFXEX
7]

8| // KHEMER

9| *PO = RO

10| (*P1)[T2] = R1

*PO,

(*P1)[T2] = RO, R1

T@EE—ANRARR— RGP T .

1| package main

2|

3| import "fmt"

4|

5] func main() {

6| m := map[string]int{"Go": 0}

7| s := []int{1, 1, 1}; olds := s
8| n :=2

9| p := &n

10| s, m["Go"], *p, s[n] = []lint{2, 2, 2},
11| fmt.Println(m, s,

12| fmt.Println(olds) // [1 1 5]
13| }
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s[1], m["Go"], 5

n) // map[Go:1] [2 2 2] ©
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L] b 69 B 104789 0 AR AT F T Ao T

1| 7/ {HEME

2| PO := &s; PM1 := &m; K1 := "Go"; P2 := p; PS3 := &s; T3 := 2
3] RO := []int{2, 2, 2}; R1 := s[1]; R2 := m["Go"]; R3 :=5

4| // BXE, R1 == 1, R2 == 0

5]

6| // RmELXER : *PO, (*PM1)[K1], *P2, (*PS3)[T3] = RO, R1, R2, R3
7|

8| // SKHEMER

9| *PO = RO

10| (*PM1)[K1] = R1
11| *P2 = R2
12| (*PS3)[T3] = R3

T @AM F 4 — N B b 6T R AR IRRA T — 4

1] x = []int{2, 3, 5, 7, 11}
2] t = x[0]
3] var i int
4| for i, x[i] = range x {}
5] x[i] = t
6| fmt.Println(x) // [3 5 7 11 2]
A — A F
1] X = []int{123}
2| x, x[0] = nil, 456 /1 WARREEAERSE

3] x, x[0] = []int{123}, 789 // WAl r=a24s

REBRAR LG GAMMEEGREZY, FERAZERTHREFLA, BAR LS EMMAE6) 69Tk
&, RIFRERE, JEIATR R AR 244

LERECERE T, FERMAGEANFAREGA X BFIMTFRET, PIATF GohF B XL RE L
GBI EA A A CEEM . —RBRIFR RSN TFOREG S B TR 6 RIEFS RIFORT
BATHRAFR . ATEEAAM]FP, KX x+1F f(&x) OFEMETF R AIFSA XL, ATAREFTH
4100 99 KA1 994 & .

1| package main

2|

3| import "fmt"

4|

5] func main() {

6| f := func (p *int) int {
7| *p = 99

8| return *p

9] }
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10|

11| X =0

12| y, z := x+1, f(&x)
13| fmt.Println(y, z)
14| }

TERAS-ANTHRMETRLERGEF . STRMEL 7 2. 18 2%#%1 92, RATFRANGRESR
E I,

1| package main

2|

3| import "fmt"

4]

5| func main() {

6| X,y =0, 7

7| f := func() int {
8] X++

9| y++

10| return x

11| }

12| fmt.Println(f(), vy, f())
13| }

I switch-case A2 35 #] X AD 3k F 65 & X XAEME0 )5

switch-case RAZZH AR P U R X XFAMFCER2AN @O LEP ABEHALT (Fl12F) - R
PR — A F . MR, AR I ARBRZA, &4 case X4EFIEIRM 6 &K XKz

BN LB TAONL B & 6T #ATREE, AR EMLRERA true A ik -

1| package main

2|

3| import "fmt"

4|

5] func main() {

6| f := func(n int) int {

7| fmt.Printf("f(%v) is called.\n", n)
8| return n

9] }

10|

11| switch x := f(3); x + f(4) {
12| default:

13| case f(5):

14| case f(6), f(7), f(8):

15| case f(9), f(10):

16| }

17| }
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FEATEZ, EANF()ERGERBALSCNSALG R DR RATHEME, A2 F(7)9RER
Atrue Ak . PTARRMF(8) - F(9) M f(10) & FRawfEME -

BEEXR.

f(3) is called.
f(4) is called.
f(5) is called.
f(6) is called.
f(7) is called.

I select-case AL IF H AL 3 F 6 & 3k X AT 5

% AT — 4 select-case RAZE HI KAk, & A case X4EMBEIRMGPT A BEIRE P ayRE & &K X
AT A RE R AR POREMAER XA R ENERE PG EARF OALB TMALRE) &4

— R

AR A EOBURAE MO RAL G WRAA1E 4) F 69 B ARME Rk X R A 2 sbi@ @ R F R P B 2k
1A

thde, A TFT@IANMP TP, Rk X *fptr("aaa") BATAB A, B S S s R <
fehan("bbb", nil) & /T T it & ) 1 AR .

1| package main

2|

3| import "fmt"

4|

5| func main() {

6| c := make(chan int, 1)

7| cC <-0

8| fchan := func(info string, c chan int) chan int {

9] fmt.Println(info)

10| return c

11| }

12| fptr := func(info string) *int {

13| fmt.Println(info)

14| return new(int)

15| }

16|

17| select {

18| case *fptr("aaa") = <-fchan("bbb", nil): // blocking
19| case *fptr("ccc") = <-fchan("ddd", c): // non-blocking
20| case fchan("eee", nil) <- *fptr("fff"): // blocking
21| case fchan("ggg", nil) <- *fptr("hhh"): // blocking
22| }

23| }
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Lolem b ER.

bbb
ddd
eee
fff
999
hhh
cce

&, AEX*fptr("cec") A LB RE—MRAEEGREX . BA R HLRA <-
fchan("ddd", c)#&+ BG4 2#ATHEM -

APhEZR I B ZFE5 K. BAAPIIAE R RASEFEET . RGBT ZARBFGC0101.0org M 55 R BT
WRF B G h .

', ,; T1Ik

/’-."': -:“.‘.-

(FHE L IMZ AT “Go 1017 s #15 Fgithub.com/golangl01/golangl0]l # R EA P ZFHHR)
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18 Rl A

FGotpAeF . AR HZRE LR BMEA . Ll BB R XRMENTREMERH . AR LFEHHK
BAP R A K69 KA 9Gofh 69 B Hl g A -

Iﬂﬁfi<f (value size)

—MARTARMO AR Y (F17F) ARNEFERSIAFY, €ORAERY (WREEN
&) e RTRA TR -

FGod, WwRAMAGEB AR —FEX (Fl4aFx) XY, FRENORBOGRRIAFTHE . &0 .
Fmpe iR, MRXAMEGRTERAFG .

F5b, HFEARERIERRN, EAANFHSMORTERAEN, BRTNGEHESLLH#T
RR—AXE. AHK. EEAIBOMGRTEAEEEY.

BAl (Go 1.16) » 2O X TEFHMERFERW, MM EHGAMGR TARAME G . AT
AT E L —AMMEG R T A LA R T .

—ANAEHGRTHI AT EN AT X HORITAECHKRE . CORTACHAFTLRBYRTEH K
JZ 8 AR

—ANEMRRBGRTIRATEHEINFROEBR T RXEFRGWIATF . A TR2FHATHE,
RIFRFRRELLEVGEAE AR T BTSRRI TN GG F (FddE) R deabxd
FARAERAATGANFRIAAAZGFPREANBA-LEROFT . A, —AEWEREAGR
TLEFRDT (FEERT) REMRRAVGEANFROGELBR T

TEANETEAFARLYGERGR T PlaEmriFRLI6%E) - AxEP, —Awordk T—MRAE
Fo AR RAAEMT, —MwordAANFF ; MACMLEZAEM T, —Aword h8ANFF .

e GRS 1 R Goa g pd #egRKE
R 1 byte AR & K
int8, uint8 (byte) 1 byte 1 byte
intl6, uintl6 2 bytes 2 bytes
int32 (rune),
uint32,(floaz32 4 bytes 4 bytes
int64, uint64,
float64, complex64 8 bytes 8 bytes
complex128 16 bytes 16 bytes
. . Rigra X, AL ARARMWFALNFT ., &
int, uint 1 word /E644i,2%?£§%7f@‘1’¥]84\?'—41?
uintptr 1 word SbIR RS G FAE— AN G Xk
FAit # 2 words A A E K
FHAEXA 244 1 word A 2R
1 B 3 words AR R K
B 5 1 word ABAF A £ K
i 1 word AN 2R
g 1 word AR R K
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& Y Z words INBAT A &7 2K
44K PIAFERTIA + PIARR | — M TSR T RTEG FRGEMIREAD
7P R (F44¥E) B Rt A%

AR ERORTAZHRAL D AR

ks

Fm AEEHGRT * KA

EELRES

—Ht kR, BH—AMEGRAERTIMEGRT. 22, ARITHFFREIFRAGE—RTHZ .
R 89 CPUR 5 o % 8 8 R AT A8 4 2t K o4 @ R 89 {889 BRI T 4E4L -

EEET, BNTABRT AR TAN R AT F LEFEEFRIAN G EMREAERDRTE o ZH D
RTE 69 RN Z Vi 89

MHTARERIEFES, BT RRTOEME ALY, LeRBHHPRTEH.

AT Bk A R FAE S e BERAFF BAMER AN K ME RO ERR R, K112 %8 28R KR T8
BB RBEAS RN B EGLELEY, R GAXLHETHALLBAZIHGRRTEH
AR . F—TF @, RMNELRFEBIKS QIR 2R B RS PTABRE %AEA K
RAYEZHZZARRTEUARLBVGIRA XU BASZ LB KB B G L HFEVR KT EEKGEAY

=
o

—f RV, AEERY, BMVRIEAERER AR £ BRfEY . BHEEY . JIREY . FHEEH
etk o XA I XA, WA R H L XA RMR .

e R—AKARF WAL ERLRRZE—ARRTERA, &KA12 %8 % 4E for-range 783 F 4% A U8 IR T
FTRBGEBGEHARE R RAGETOLE. BY, 2B RY, FATEREHEMNLE =4

BT EE—R -

TEIN]FRERT ZABH - RO EGERER .

1| package main

2|

3| import "testing"

4|

5| type S [12]int64

6] var sX = make([]S, 1000)

7] var sY = make([]S, 1000)

8| var sZ = make([]S, 1000)

9| var sumX, sumY, sumZ int64

10|

11| func Benchmark_Loop(b *testing.B) {
12| for 1 := 0; 1 < b.N; i++ {

13| sumxX = 0

14| for j = 0; j < len(sX); j++ {
15| sumX += sX[j][0O]

16| }

17| }

316




18] }

19|

20| func Benchmark_Range_OnelIterVar(b *testing.B) {
21| for i :=0; i < b.N; i++ {

22| sumY = 0O

23] for j := range sY {

24| sumY += sY[j][0]

25| 3

26| 3

27|

28]

29| func Benchmark_Range_TwoIterVar(b *testing.B) {
30| for 1 := 0; 1 < b.N; i++ {

31| sumZ = 0

32| for _, v := range sZ {

33| sumz += v[0]

34| 3

35| ¥

36|

EATHAEM R, RMNFEFB TEOLER.

Benchmark_Loop-4 424342 2708 ns/op
Benchmark_Range_OneIterVar-4 407905 2808 ns/op
Benchmark_Range_TwoIterVar-4 214860 5222 ns/op

TAEE, FRABIRTEGHFROXRAIAMF T ROXENRIGFS . 22FEE ELERFER
AT el — 4k gl 9k b LA R 7 ik e R 2 7. Lm@meg kA NK 4 RE TGois
BERIFRLIGA

ABhEZH L HH=ZFFx. BAIAPAAERB R #FIGE P . RGO R T ABFGCo101.org M 35 BT
WRFa P T .

(FM & X EBAZAXT “Go 1017 K F 15 Fgithub.com/golangl01/golangl01 § R BUAK P & AR)
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#35%F . AR EIHR

cu R e NS

Go—NMNBRENIES . ARAFMAGRINF TR BRAET, GoBiTH KA ERAFPRAG TirE
AT R THRAR, —ALRES L, ABEIRGREBTA AL E . ZHGRERN L TE
. BRBELFEANONRB RS L LWET; (E2RF—F @, BAF R 0GR BT R s %
i .

MGoE 7 ZE451.7TH4, BhirEREFREN T — 309 TSSA (single—assignment form, # A %
AL X)) 89/535% . SSAME1FGo% 1% 35 7T YAK 2 A Al 4=BCE 8 (bounds check elimination, 1 5%4&
%4 r) #CSE @ (common subexpression elimination, >3 F &k XJHK%) FMHAL . BCE XA# %,
RS RLRGAFAE, CSET ARG RS 8 AX KXGTHHE, ML TRIFS RIEF B ORFIITHE
£H. ARBREERLGERFEFAL

ALK R T—LB] FRBBAFCEEGRET TR EREFRL.T+F ORI .
i FGoB 7 R4 7+, &A1T¥AiE47go build -gcflags="-d=ssa/check_bce/debug=1" k7| &

UEN-RYEE EF ST S

|4§'J F1

1| // examplel.go

2| package main

3]

4| func fi1(s []int) {

5| _ = s[0] // %517 FEMREKE
6| _ = s[1] // $61T: FEEMREKE
7| _ = s[2] // BT FEARKE
8| }

9|

10| func f2(s []int) {

11| _ = s[2] /7 F1197: F[TREARKE

12| _ = s[1] /7 1297 NFEREIHRT !
13| _ = s[e] // %1317 NEREHFRT !
14| }

15|

16| func f3(s []int, index int) {

17| _ = s[index] // %1717 FTENEKE
18| _ = s[index] // %1817 : ARKEHFT !
19| }

20|

21| func f4(a [5]int) {

22| _ = a[4] // FE2297 . NEKREIHRT !
23| }

24|

25| func main() {}
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#35%F . AR EIHR

$ go build -gcflags="-d=ssa/check_bce/debug=1" examplel.go
./examplel.go:5: Found IsInBounds

./examplel.go:6: Found IsInBounds

./examplel.go:7: Found IsInBounds

./examplel.go:11: Found IsInBounds

./examplel.go:17: Found IsInBounds

BMNTAFR X2 PO 127 F 13T R ERAREET, BARIUTOREART F12/7F/ 513
TPAERG TARET SRR

2%, HEFLPOTNMAMERLRIEE, BARMTFORLREETRRIER6ITRTITF O Tz
BAMT, FOIT TR RAELTRERER FTITF O TAREAMAT .

EXEFIT, HiFFEmEWRE — N s[index] LK &2H, MNP =/ s[index] EEF LTk EH .

iF R EF KA HFFA P E——4T (F221T) REFLRAEEZY.

|4§'J F2

1| // example2.go

2| package main

3]

4| func f5(s []int) {

5] for 1 := range s {

6| _ = s[i]

7| _ = s[i:len(s)]

8] _ = s[:i+1]

9] }

10| }

11|

12| func f6(s []int) {

13| for 1 := 0; i < len(s); i++ {
14| _ = s[i]

15| _ = s[i:len(s)]

16| _ = s[:i+1]

17| }

18] }

19|

20| func f7(s []int) {

21| for 1 := len(s) - 1; i >=0; i-- {
22| _ = s[i]

23| _ = s[i:len(s)]

24| }

25| }

26|

27| func f8(s []int, index int) {
28| if index >= 0 && index < len(s) {
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29| _ = s[index]

30| _ = s[index:len(s)]
31] }

32| }

33|

34| func f9(s []int) {

35] if len(s) > 2 {

36| —r —» — = s[0], s[1],
37] }

38| }

39|

40| func main() {}

s[2]

$ go build -gcflags="-d=ssa/check_bce/debug=1" example2.go

Bl BAABERERERT LRSS YO ALTAE .

EE . AGoB A LA41.1120, BAEARIEFRE

I#173

ARGV IAA F22ITELE R R

1| // example3.go
2| package main

3]

4| import "math/rand"

5]

6| func fa() {

7] s := []int{e, 1, 2, 3, 4, 5, 6}

8| index := rand.Intn(7)

9| _ = s[:index] // 9T TEMEKE
10| _ = s[index:] // %1017 : ARKEHFRT !
11] }

12|

13| func fb(s []int, index int) {

14| _ = s[:index] // %$1417: FTEHEKE
15| _ = s[index:] // %1517 FTEHFRKRE (FBFE?)
16| }

17|

18| func fc() {

19| s := []int{e, 1, 2, 3, 4, 5, 6}

20| s = s[:4]

21| index := rand.Intn(7)

22| _ = s[:index] // %2217: FTEHEKE
23| _ = s[index:] // %2317 FTEHFKE (FBFE?)
24| }

25|

26| func main() {}

320




#35%F . AR EIHR

$ go build -gcflags="-d=ssa/check_bce/debug=1" example3.go
./example3d.go:9: Found IsSliceInBounds
./example3d.go:14: Found IsSliceInBounds
./example3.go:15: Found IsSliceInBounds
./example3.go:22: Found IsSliceInBounds
./example3.go:23: Found IsSliceInBounds

W, MAAR 2SO TEE!

ERFF, AN 2BHTHRAERFESESAAZITIERLRAL, HAAR RN ELLRAEE
WP RAFMEBIFR BT DO

Frb, XERARFESUAS! AF 2R REZ-ANFh REX TGRS THRTRESRT AR
mh e RE . ERMNAA-—ANREOEAT TR 96T

1| package main

2|

3| func main() {

4| s@ := make([]int, 5, 10)

5] // len(s®) == 5, cap(s0) == 10

6]

7| index := 8

8]

o  // &GoF, MFT—MFYRFERAs[a:b], afibiiime
10| // 0 <= a <= b <= cap(s); BN, Kr=E— 1.
11|
12| _ = sO[:index]

13| // E—TRREREWAEERIE FT—TELTFELRKEN,
14| // BXRE, TATRTE—ANESR EARIE TR
15| /7 index KTAIETHR (BIYFrsoiKE)

16| _ = sO[index:] // panic

171 }

Fividide R s[:index] &L 26N s[index:] B A F AR EGZX LR AR £ len(s) Frcap(s) B F
LT A B . XEZ XK oA fe PR E FEBFEEGRE .

E

ARG IE BRI AR B A KA Fat len(s) Arcap(s) B4 FH . THRIFZER! GoB T ALANK!

|#174

1| // example4d.go

2| package main

3]

4| import "math/rand"

5]

6| func fb2(s []int, index int) {

7] _ = s[index:] // %717 : FRARKE
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8| _ = s[:index] // %817 : HhFAKREHKT !
9] 3
10|
11| func fc2() {
12| s := []int{e, 1, 2, 3, 4, 5, 6}
13| s = s[:4]
14| index := rand.Intn(7)
15| _ = s[index:] // %1517: FTEHLEKE
16| _ = s[:index] // %1617 : AFKEHERT !
17]
18|
19| func main() {}
$ go build -gcflags="-d=ssa/check_bce/debug=1" example4.go
./exampled4.go:7:7: Found IsSliceInBounds
./example4.go:15:7: Found IsSliceInBounds

FE ] TP, ARAMEREF S R DHEBT L .

o AHFfh2P, WRFETITZRAN, NESHTAELFTURELSY,;
o ZFKFfc2F, ﬁa%%ls R0, MPIATELT LT

l

l

EE: GoFH LEELIZAM TR ERIFERA BBITEET AT RLRALE .

|41 75

LA R AR B RIFRFFIERBFRI TR — R K RGL T E . AR, RNEFE%HE

BHRER B RRA AR EGRIEFRRZERLROHTATH R -

1| // example5.go

2| package main

3]

4| func fd(is []int, bs []byte) {

5] if len(is) >= 256 {

6| for _, n := range bs {

7] _ = 1is[n] // F7iT: FTREALARRKRE
8] }

9] }

10| }

11|

12| func fd2(is []int, bs []byte) {

13| if len(is) >= 256 {

14| is = is[:256] // %1417 : —AEER
15| for _, n := range bs {

16| _ = is[n] // %1617 ARKEHRT !
17| }

18] }

322




19] }

20|

21| func fe(isa []int, isb []int) {

22| if len(isa) > OXFFF {

23] for _, n := range isb {

24| _ = isa[n & OXFFF] // %2417 FTEARKE
25| }

26| }

27|

28|

29| func fe2(isa []int, isb []int) {

30| if len(isa) > OXFFF {

31| isa = isa[:0xFFF+1] // %3117 : —/ R

32| for _, n := range isb {

33| _ = isa[n & OXFFF] // %3317 . MAREIHRT !
34| 3

35| 3

36|

37

38| func main() {}

$ go build -gcflags="-d=ssa/check_bce/debug=1" example5.go
./example5.go:7: Found IsInBounds

./example5.go:24: Found IsInBounds

N2
| Bk

AL L@ b ef] FHRA R EIRERIEFR XFOTALTAEHRGERL . ALF]E G2 —&F
WG HE .

REZERIFEFOLTEEFRGRIFERATZLIONT £, 2R S F LGEL, M ERA L.
AMARBE G iE B L AF A AR, AHEDRAZA T, AFMARATWRAIEE . BFRE £
BORAT, RERFERELSEIMAFR, AETLOREANN FIRELRFESOE A TREZTHAF
bR HWHGCoEZT A LA &89 TAF!

5%

1. Bounds Check Elimination @
2. Utilizing the Go 1.7 SSA Compiler @ (% =39 £ )

APh AR HH=ZFE5R. BAABMARH XA ST o ARGH T ZAHFGo101.org W 5 1 BT
Hpgathp ey s .
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FO5F: R BN

*5 T% éé’i FJ:{] ﬁd J%}'!': JE“—?.T . »,
[ [ . ) .

G

. L] -
(iF R K IEME AT “Go 1017 HK& 15 Flgithub.com/golangl01/golangl0l @ K IA B & # AR )
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F36%F . FRFPHELE
7 &R Y&
AL BBEAT 2R F AR, F7] EGo L IF L HF AR FHK -

|4 4 &5 % A #

HRF ¥R Tizs T HLTE (EGod, i) . Ad

o BHEAETANZIA ARBEFHIAL
o B F 7 AP F F O BE K FCPUT IR

AR F A R AR A SE R Y

[Go X5kt R Rl F K7

Wil (FH21F) —XCEMETfMEABERMFRLRY . HRTEMNAE, Goit 45U B F L
FlF# AR, e L R4{Ae R TR . HMERTEGLERT BEAFLRFHRGEA .

o MEMHI KA (H37F)

o tofTiRAEM X INAE (F38%)

o syncirBEEEPREGFERFTHER (F39%F)

e sync/atomicAr/fEE &P AREEEY R FIREHR AR (F40%)

BAVFT AA] R W o A2 B R LB, A2 XA LB F 7 HAE R A — A5 A2 A 36 B 3%
Frtreiik . —kH, IHNFTELERATLEARBIRARENEIMIRGHFLR T . (Goiz s
101) P RABRIAFEGF LR F 7%

AT EBHEREFFALRATHER, EHELEESONE (A —TWGoF X REEZLN) HiEGoT N
B ARE (F41F) — L.

®¢ﬁﬁ%%ﬁ#ﬁ@ﬁﬁﬁ#$%mi%ﬁ?ﬁ5&1&%%#&&@(%Q%) {2 %, X
RAFZ15GoA2 F R T IARE AN B B B 69 5 X ARAD . 4553, Go P R BAF A EH RMEIFH L AR TH
4&3&* Fa o E):LSL

APhER L B ZFFR. BAAPAAER ARSI ET . RGBT ZTRBHFGCo101.0org M 35 R BT
WRFB G H .
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HI6E AR YL

*5 T% éé’i FJ:{] ﬁd J%}'!': JE“—?.T . »,
[ [ . ) .

G

. L] -
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i3 F A K e

EMBEALZE, waM3RE ($21F) — L. PELETHFoNBETRAA XA REME, ARE
FRBERFOAN @ T . —ANGoHFRSNTHREZRE ZRMAEAE LF/ 537X B LF R HHEGo
3R AL .

ALALATYHORNEBE R SABERNG . A BB LTS HLRARERT @GN L .

o FRMBARATH I RBARLR LT T,
o BEARFHALMBREECETRANECRAF TR Gblo et § frasync/awaitiE X 8 )
HAELZORADFA LS R A

HEE ALWBORERRE S QBAERY . o AT He I8 T EGo A I E—F SR
R #ﬂﬁﬁ#%%ﬁﬁﬁ%%')‘ﬁ%ﬁ'iﬁsé@Fl‘y"‘ii#’\o MR RTRAE (F40%) P LCHAFY
#AR (F39%F) RTME S G0 XFFF K-

I’]%L 18 | #future/promise

% L ERIT1E T L ¥ future/promise R LM FF (FHX) %4 . Future/promise® % A &£1FRK/9 R
A

|32 =1 % v 4 il A R R 4 R

AT @EEAN]F P, sumSquares R A 69 A AL L F RFR#4T . HABEFEIBAER LR FR
BELERAL . ANELEETFERAWH (MR EETE (URBO—IHE) -

1| package main

2|

3| import (

4] "time"

5] "math/rand"

6| "fmt"

71 )

8]

9| func longTimeRequest() <-chan int32 {
10| r := make(chan int32)

11|

12| go func() {

13| time.Sleep(time.Second * 3) // #HU—NT K
14| r <- rand.Int31n(100)

15| 10)

16|

17| return r

18] }
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19|

20| func sumSquares(a, b int32) int32 {
21| return a*a + b*b

22| }

23]

24| func main() {

25| rand.Seed(time.Now().UnixNano())
26|

27| a, b := longTimeRequest(), longTimeRequest()
28| fmt.Println(sumSquares(<-a, <-b))
29| }

AP e EEL L €T EE

Fo BBl —H, AT @AM FF. sumSquares FFHE A 69 A FE A 6gF R H R#A769. Fo EBIR
Fl 8% longTimeRequest HFFE M — N E @A Z BB XA LS KR T RZBE — ML G AE LR .

1| package main

2|

3| import (

4| "time"

5] "math/rand"

6| "fmt"

71 )

8]

9| func longTimeRequest(r chan<- int32) {
10| time.Sleep(time.Second * 3) // #HU—NT R
11| r <- rand.Int31n(100)

12| }

13|

14| func sumSquares(a, b int32) int32 {

15| return a*a + b*b

16| }

17|

18| func main() {

19| rand.Seed(time.Now().UnixNano())

20|

21| ra, rb := make(chan int32), make(chan int32)
22| go longTimeRequest(ra)

23| go longTimeRequest(rb)

24|

25| fmt.Println(sumSquares(<-ra, <-rb))
26| }

T E@RZIAAFCGH T, ENTARAEA - BB RBKERER, BARNFEGIER ZFF6 .

1]
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2|

3| results := make(chan int32, 2) // ZEHS5ELEE
4| go longTimeRequest(results)

5] go longTimeRequest(results)

6]

7] fmt.Println(sumSquares(<-results, <-results))
8| }

TTUNEEREORZRINGEEREGG—DEA
ENiiE:-E:3a)s1

AR BT AE AR L] R4 R — AR @ T A eI 5

AR, —HHBETERREFKS M EERRR . IEZBRELREDHAFAGHE. BAHASFRE, L&
FERGEOERESEF—, REXMFTEBERG S RE R EIALTRMERK . RS A
%U)%%}?\zkﬂl—‘z}#aﬂéﬁii%"ﬁvlﬁéﬁﬂﬁ%—a’&ﬁ\ EMNAFRARRGE L EFLCRBE 2

m%*

EE . R ANNEIER, 7‘9 T bk e F e g3t ey A2 K X PR, N iEHr3cdE R 6938 18 oL M 4 —
NBEEVAN-1689% FE

1| package main

2|
3| import (
4] "fmt"
5] "time"
6| "math/rand"
71 )
8]
9| func source(c chan<- int32) {
10| ra, rb := rand.Int31(), rand.Intn(3) + 1
11| // BERRAFD/2%b/ 3%
12| time.Sleep(time.Duration(rb) * time.Second)
13| C <- ra
14| }
15|
16| func main() {
17| rand.Seed(time.Now().UnixNano())
18|
19| startTime := time.Now()
20| c := make(chan int32, 5) // WRRA—AEHIEE
21| for 1 := 0; 1 < cap(c); i++ {
22| go source(c)
23| }
24| rnd := <- ¢ // RBE—RINEERT
25| fmt.Println(time.Since(startTime))
26 | fmt.Println(rnd)
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|m|}

KRB AGEE LR ERAT K ALE B LA

|25 <& R/wm> AH T4

Ay BB AR AR R @ 4 RAR R 6 BT AR K P 69, INAAR AR RIMA2 R & TR B € AT R 6 B 4k
BLA Ak

AHE, —MNMFERTREAFRIERET — A 9% . S TEIAEH, KT M A — M struct{v
T; err error} G MAEERRE N2 H o X RUAREYAEZEXR AR KRR >R GMEZGHA K .

A, —AMNEFERTRERLANEROAN A DL, LEKRIH/AREE R . KATAEA KRGS
& 1 B A48 69 A8 B AUH Rz At AR B

A, WEFITRESFEHEAET—AFME, XLFHETE@%ZNBOEIERG—NAH -

Iﬁﬁmiéﬁiiiﬁﬁ%R

BT R ARG HRGFER/@ AR . E—AdmA T, RNAFRXCERZOGME,. KRIMAXCE
BEAEZCLEAE. PIAERMNEFEEAZEHEEY struct {3 kA BEG T ELE, BAZEMKEA
RIAR, B TE-—BARL (BRFEFRIE) -

| — Al & — AR EAE R4

Ml , WwR—ANBEPRATHERIK DNBEEGT - PMEBREFEREEF —IMHRLE -
R SLBE AL o BT A= AR T VA B $hiB 38 R 3% — AME R 38 Fo B — AN A7 A A8 18 OISR 09 T
2.

A TEEANF P, Bl done A RMA— M T RERENE S L4 .

1| package main

2|

3| import (

4| "crypto/rand"

5] "fmt"

6| "os"

7| "sort"

8] )

9]
10| func main() {
11| values := make([]byte, 32 * 1024 * 1024)
12| if _, err := rand.Read(values); err != nil {
13| fmt.Println(err)
14 | 0s.Exit(1)
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15| }
16|
17| done := make(chan struct{}) // tATPLRLE K
18|
19| // HEFFiRR
20| go func() {
21| sort.Slice(values, func(i, j int) bool {
22| return values[i] < values[j]
23| 1)
24| done <- struct{}{} // BHHFETMRK
25| 10
26 |
27| /1 FERMWM—LHEEE. ..
28|
29| <- done // @A
30| fmt.Println(values[@], values[len(values)-1])
31| }

M — A~ 38 38 K — ANME R 52 L 2F 238 S

do R—ANBEGRIBEFAF| LA (FFEFOREGFIBE NI ERHG) 2EH R EBRANIA
2, Mepb@ @R & —MEKIE, BB AoSh— MR B IR —MEA L . FTARATT A L
IN— AN B R AR R F R LB S . — RNV ARE P B8k I ZA B 5o

A o 77 R ko LA P A28 7 K AL AR %

1| package main

2|

3| import (

4| "fmt"

5] "time"

6| )

7|

8| func main() {

9] done := make(chan struct{})

10| // WAESEEMATAZIR AL MRXEE, WETE
11| [/ ZANERIR 2T, AT AmHPEAN—ME
12|

13| go func() {

14| fmt.Print("Hello")

15| /7 FE—N TR,

16| time.Sleep(time.Second * 2)

17|

18| // ER— M EBURIERB 5 E .

19| <- done

20| 10)

21|
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22| done <- struct{}{} // [HEIE, HFHEH
23] fmt.Println(" world!")
24| }

A—ANFELE, L@ ARFES LB XELEFZARRGRD] . COVE T AEMAE A B H F 4
B E R B

| % 2t F0 5% % il 4o

By E—T La@AANAB, BINTARBRHEEA S fo st il

1| package main
2|
3| import "log"
4| import "time"
5]
6| type T = struct{}
7]
8| func worker(id int, ready <-chan T, done chan<- T) {
9| <-ready // BRZELEL, FHFEH
10| log.Print("worker#", id, "JF#I{E")
11| /! =D TERE.
12| time.Sleep(time.Second * time.Duration(id+1))
13| log.Print("Worker#", id, "IL{ETm")
14| done <- T{} // B&=E#FE (N-to-1)
15] }
16|
17| func main() {
18| log.SetFlags(0)
19|
20| ready, done := make(chan T), make(chan T)
21| go worker (0, ready, done)
22| go worker (1, ready, done)
23| go worker(2, ready, done)
24|
25| /1 BEM—A AT RE
26 | time.Sleep(time.Second * 3 / 2)
27| AR SSEZ:E
28| ready <- T{}; ready <- T{}; ready <- T{}
29| A =55 EQSLNEEN
30| <-done; <-done; <-done
31| }

Fob EAPEFO SN ERENG S BREATAEERTANFTS . EFERT, KNS
A sync.WaitGroup kI % st £ili s, A KA —MBEYGF X KREREN Sl F (FLT—4NA
B .
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|38 3 % A — AN 8 R 2 AAE K 8

E— ARl PR SRl A EEPRY A, AR LA REGFXERETAEN S il o8
FREME . RNCB4id, M— /O R MR ETERE T 5 ML, &A1 R A Z— 3R 5
LK i S

AT oA L —ABlF 6 =8B R E B ready <- struct{3{} ## A — /il E X H#H
1 close(ready) kX B|FlAf 69 £ 2t % @ s 2 R o

10 ...
2| close(ready) // B&IEA
3]

LR, ENETABL AN BER TN LG EEw. FELE, ANAERZLRTPAFT RSB T
M X

IN—AEXHAGBETABZMEI LS MARZ—HFHREEERNARS ECAEORRNBORAFF . %

Frl, X—4FMWH, ZHAEA TARBEE QT . e, context ARMEE G4F A T 45 P R AB R BAFIUE K
8

|,'}{Hff§é§“\u (timer)

RBEER—A—REG T B I B RRAEY . TEORA-PTEBEZXLFEL:

1| package main

2|
3| import (
4] "fmt"
5] "time"
6] )
7]
8| func AfterDuration(d time.Duration) <- chan struct{} {
9] c := make(chan struct{}, 1)
10| go func() {
11| time.Sleep(d)
12| C <- struct{}{}
13| 10)
14| return c
15] }
16|
17| func main() {
18] fmt.Println("Hi!")
19| <- AfterDuration(time.Second)
20| fmt.Println("Hello!")
21| <- AfterDuration(time.Second)
22| fmt.Println("Bye!")
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|23|}

Ext, timetrBEE G P After HEIZLEE T Fo L] P AfterDuration FIAE6 6. ALHET, &

MR ZREE time After HFOAMERLE L EE T4 .

2%, #1E<-time.After(aDuration) i B AT izt AR ERE, M —
4~ time.Sleep(aburation) HF K L 4ol .

<-time.After(aDuration) 2% #1& A£G @A BN BegRB AR LT -

| i@ 8 P A A4 (mutex)

TERGFEABFRIANTEZEAIGEFREATARAR—RBE_Alz 5 T8 . FLL, REHIGE A

BELTARBKERE=AGETE (BFPLFH) REBZHOZFHKE R syncinifEE & F R4t

B AT XE— BT A6 &b 8 E LR

1. B RBRA KA R R
2. BIBARAF RS, BT R XBAF R

T @ — N8 R R B A R A 69 ] T

1| package main

2|

3| import "fmt"

4|

5| func main() {

6| mutex := make(chan struct{}, 1) // BEMNI A1
7]

8| counter := 0

9] increase := func() {

10| mutex <- struct{}{} // ngi
11| counter++

12| <-mutex // fi#4)

13| }
14|
15| increasel000 := func(done chan<- struct{}) {
16| for 1 := 0; 1 < 1000; i++ {
17| increase()
18| }
19| done <- struct{}{}
20 | }
21|
22| done := make(chan struct{})
23| go increasel000(done)
24| go increasel000(done)
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25| <-done; <-done
26| fmt.Println(counter) // 2000
27| }

T @& — AL ERRE RO H T, LFRALRTAANT LS RERT 39 .

1| ...

2| func main() {

3] mutex := make(chan struct{}, 1)
4] mutex <- struct{}{} // MWATENEHN
5]

6| counter := 0

7| increase := func() {

8| <-mutex // %A

9] counter++
10| mutex <- struct{}{} // fi#8i
11| }
12|

I’]%féfﬁ)ﬂ’f&i+%§f{%%§% (counting semaphore)

GO BETARABHEETEE - HREFTETAEMAAS 4. wR-AZHFBEGZEETAN,
MACTARANZ—MEEMTZ RS TANDSIANGH . LE@RING AR T ERFHG TGS
T, FAARTEAE—TARSARA-IIA

T 5 22 F WAL A TIRA & KR4

A RERBLIRA M, WA ARFTXARRR—ABITEE T EOBREG—NPTAR .

1. BFRBARERRFATA AR B BRA B HTA MR
2. WREBFAFRRBRAAAAR BT R ZRMERERPTA R

T @ A — AN ORI AR R R A AT

1| package main

2|

3| import (

4] "log"

5] "time"

6| "math/rand"
71 )

8]

9| type Seat int
10| type Bar chan Seat

11|
12| func (bar Bar) ServeCustomer(c int) {
13| log.Print ("BRZ#", c, "HAEIE")
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14| seat := <- bar // FE—MUTXKIEHE

15| log.Print("++ customer#", c, " drinks at seat#", seat)
16| log.Print ("++ FIX#", c, "fEE", seat, "PEMIFFIAKRE")
17| time.Sleep(time.Second * time.Duration(2 + rand.Intn(6)))
18] log.Print("-- m&E#", c, "BFTHE", seat, "MTHE")
19| bar <- seat // BBz, BIEIE

20| }

21|

22| func main() {

23| rand.Seed(time.Now().UnixNano())

24|

25| bar24x7 := make(Bar, 10) // MWEIEH104FEAL

26| // BN FEfL,

27| for seatId := 0; seatId < cap(bar24x7); seatId++ {
28| bar24x7 <- Seat(seatId) // HMAR4AFRZE

29| }

30|

31| for customerId := 0; ; customerId++ {

32| time.Sleep(time.Second)

33| go bar24x7.ServeCustomer (customerId)

34| }

35| for {time.Sleep(time.Second)} // EERARBTIHEKE

36| }

R, AR R/ AN BALRE A RS ARE . T — B %] Bl B 72 7B A 69 B B AR A AR i )&
A% 4510 -

E#limain HE F &) &E —AT for AIRAA THEARFEE . BEEKFNB—FF L4569 LA E 987
% .

B LGP REAAE—BF 2] B 0 A BB BN 2B R0, ERAX -2 THRA % T104M
BHANTEE, RHAXERMELHAFLT . ELBF, FIARESEE—NBR . &RHAZEG T4
WARBAR DTS, EReRBARGEERS . MNEMNOSRAHETERRESRIT . FTA, &4F
LA AL BRG] S AR

1| ... // Arg7T M _EAIAEEKARS

2|

3| func (bar Bar) ServeCustomerAtSeat(c int, seat Seat) {
4| log.Print("++ PFAE#", c, "f&%", seat, "NEAFFIAIE")
5] time.Sleep(time.Second * time.Duration(2 + rand.Intn(6)))
6| log.Print("-- BRE#", c, "BFFTE", seat, "PEE")

7| bar <- seat // BiFEAL, BIFAEIR

8| }

9]

10| func main() {

11| rand.Seed(time.Now().UnixNano())

12|

13| bar24x7 := make(Bar, 10)
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14 | for seatId := 0; seatld < cap(bar24x7); seatId++ {
15| bar24x7 <- Seat(seatId)

16| }

17|

18| /7 FEAFor fEHAF_LBIAR—#,

19| for customerId := 0; ; customerId++ {

20| time.Sleep(time.Second)

21| seat := <- bar24x7 // FBE—ANEIBEFME

22| go bar24x7.ServeCustomerAtSeat(customerId, seat)
23| }

24| for {time.Sleep(time.Second)}

25| }

ALr@mIANGEREEGE TP, AE—H2 RS RAIONNRENRAEIT ((B2ARFOLETIAR, HE
LB REWRBE WA TG 24 %)

ATEAINEmSXGERF, ARFHOEGHARS RASFI0MAE MR E X -

1| ... // AT EGIAEKAE

2|

3| func (bar Bar) ServeCustomerAtSeat(consumers chan int) {
4| for ¢ := range consumers {

5] seatId := <- bar

6| log.Print ("++ PRZ#", c, "f&%E", seatld, "MNEEFFIAKIE")
7| time.Sleep(time.Second * time.Duration(2 + rand.Intn(6)))
8| log.Print("-- FRZE#", c, "BIFTHE", seatld, "/EH")
9] bar <- seatId // BB, BFEE

10| }

11| }

12|

13| func main() {

14| rand.Seed(time.Now().UnixNano())

15|

16| bar24x7 := make(Bar, 10)

17| for seatId := 0; seatId < cap(bar24x7); seatId++ {

18| bar24x7 <- Seat(seatId)

19| }

20|

21| consumers := make(chan int)

22| for 1 := 0; 1 < cap(bar24x7); i++ {

23| go bar24x7.ServeCustomerAtSeat(consumers)

24| }

25|

26 | for customerId := 0; ; customerId++ {

27 | time.Sleep(time.Second)

28| consumers <- customerlId

29| }

30| }
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AINE . R, wRBEMNFRAXCELST (ZFAFRAREEZERFRERL) » MNEFRLEbar24ax7 11443

TERALELT RN

1| ... // BRETH_EGIEEKAE

2|

3| func ServeCustomer(consumers chan int) {
4| for ¢ := range consumers {

5] log.Print("++ P%#", c, "JHIATEEEKE")
6| time.Sleep(time.Second * time.Duration(2 + rand.Intn(6)))
7| log.Print("-- BR&E#", c, "B TVENE")
8] }

9| }

10|

11| func main() {

12| rand.Seed(time.Now().UnixNano())

13|

14| const BarSeatCount = 10

15| consumers := make(chan int)

16| for i := 0; i < BarSeatCount; i++ {

17| go ServeCustomer (consumers)

18| }

19|

20| for customerId := 0; ; customerId++ {
21| time.Sleep(time.Second)

22| consumers <- customerId

23| }

24| }

WERFBRERRIITA ARG FIAN ] E—3, F T BERELG T

1| package main

2|

3| import (

4| "log"

5] "time"

6| "math/rand"
70 )

8|

9| type Customer struct{id int}
10| type Bar chan Customer

11|

12| func (bar Bar) ServeCustomer(c Customer) {

13| log.Print("++ FRAZ#", c.id, "FIEME")

14| time.Sleep(time.Second * time.Duration(3 + rand.Intn(16)))
15| log.Print("-- PBR&E#", c.id, "BEIHBEIE")

16| <- bar // HIFEIE, BHfF

17| }

18|
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20|
21|
22|
23|
24|
25|
26|
27
28|
29|
30| }

$37% . @EAF KL

19| func main() {

rand.Seed(time.Now().UnixNano())

bar24x7 := make(Bar, 10) // &Xt[EAIRS104PR%:

for customerId := 0; ; customerId++ {

b

time.Sleep(time.Second * 2)
customer := Customer{customerId}
bar24x7 <- customer // ZEFEN\JAENE
go bar24x7.ServeCustomer (customer)

for {time.Sleep(time.Second)}

|3tiE (A2

AAHAZ T A I — /B # AT, BALAE it E R —AF
frh— A7 % kAR (Fibonacci) %k -

T @& — AN EAE BT

~

[«

1

%_

T

2|

6

8]

10|
11|
12|
13|
14|
15|
16|
17
18]
19|
20|
21|
22| 3}
23]

25|
26|
27
28|
29|

1| package main
3| import "fmt"
4| import "time"
5| import "os"

7| type Ball uint64

9| func Play(playerName string, table chan Ball) {

var lastValue Ball = 1
for {

ball := <- table // ¥k

fmt.Println(playerName, ball)

ball += lastValue

if ball < lastvalue { // jiHishE
0s.Exit(0)

}

lastValue = ball

table <- ball // [EFk

time.Sleep(time.Second)

24| func main() {

table := make(chan Ball)
go func() {

+0)

table <- 1 // (&H) &Fk

go Play("A:", table)
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30| Play("B:", table)
31| }

ELEE RN £

—AREARBOALEFRBETAZ S —ABERY . ATEIMI TP, £ohBE@E XY chan<-

int & 5 —A#@# £ chan chan<- int®T& XA,

1| package main

2|

3| import "fmt"

4|

5| var counter = func (n int) chan<- chan<- int {
6| requests := make(chan chan<- int)
7| go func() {

8| for request := range requests {
9] if request == nil {

10| n++ // BT

11| } else {

12| request <- n // IR[EYFITE
13| }

14| }

15| 10)

16 | return requests // [axfE#E|ZEAchan<- (chan<- int)
17] }(0)

18]

19| func main() {

20| increasel000 := func(done chan<- struct{}) {
21| for 1 := 0; 1 < 1000; i++ {

22| counter <- nil

23| }

24| done <- struct{}{}

25| }

26|

27 | done := make(chan struct{})

28| go increasel000(done)

29| go increasel000(done)

30| <-done; <-done

31|

32| request := make(chan int, 1)

33| counter <- request

34| fmt.Println(<-request) // 2000

35| }

REMTLE@HIARBI R, A BEMF A FMBEIFG X FFERRAKGERLT X, BFREZH T X
HREAREGCHMRIM.
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I#"’" B KREREE

EMNTME AN E Hfkcapfrlen kA —NREGZEFR S A KE . ER2EEETRINR D ZIHH.
BAVRVAERAAE Z K cap®WRAZ—NABNEEFFACHYRAE T TR . KIMRIEAAE K
¥len®WB HE —NMlenARNOERFRGELRAMBRIEEG—NBEG L ATKRE .

fEHRMER— L5 E2 RN XANREL. e, i — A%ﬁ&%*A*%m%#ﬂTAﬁhﬁ¢
R FERKIFQEFRE PR BFRIE R, ARARAA DB ENLA B R KB GHFLT, &A1
=T VAR F @69 RAG sk I

1| for len(c) > 0 {
2] value := <-c

3] // {fAvalue ...
4| }

ATV AR ARG @4 £ A48 69 2 X4 BLl ok % FR AENETREELRS, 2ZREK
U8R R B ASAR T A IE R M i AT 15 B4R AR -

A b — A A2 — A%W‘””ﬁﬁxmm%,ﬁ%ﬁﬁﬁ%#4%ﬁ@%ﬁﬁi%ﬁ%%%%T,
HRAVT VAR T @ 694K A8 £ 3L3X — B 89 .

1] for len(c) < cap(c) {
2| c <- aValue

3}

LR, BRMNETAERE @G RN B ZXLENHKREAX—F K-

|4 S a2 Kk X LR

GoP 89 EMA] (select) (H21%F) Z—IEFBAFGHFM . HERZFRTIRS FHOEX I
57,

&f]]'TV/\)ﬂ*‘/\i(: S X8 select AR A ARAGRE A HAZKAL THEHERS . X &select A2
REEGRA . FEE, EERLZHFFE for {time.Sleep(time.Second)} &R T Ak
%Jselect{}a

—f%, select{} A EZWMAET AL EEFEE.

- /l\g'J % :

1| package main

2|

3| import "runtime"

4|

5| func DoSomething() {
6| for {
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7| /R4
8]
9| runtime.Gosched() // FAlEAMES S CPUARR
10| }
11] }
12|
13| func main() {
14| go DoSomething()
15| go DoSomething()
16| select{}
17]
AR —8) . HBIhT A A DA KA PARE) 7 ik (F46%F) , 12 & select{} A& £ ik .

|2k % A 2RI

A —Adefault % % — A case 2 X 8 select KA R T AR M — A2 KR # A 2 K EBIRAE
Bk T case XA4EF /G IR 89 & — MR B BAF T A& — MNERRAE -

o tuR case RMF BRI Z — N R ERE, Mikselect RAGHRA — /1\%"i’i75'ii£#%1"? do R
case " X R E{AE AR, Mdefault 2 LG WMAT, REXKK; TMRERY, caseq
XAF B AT

o R case XHFERMIG A —NFRIEE, Mibselect RAARA —NZRIEWEE. R
case 7 X 9B AR, Mdefault 2 L W4T, HBRKK; GTNEMERY . caseq
FAF B AT -

BRK Ao 2RI RRAD A R E

ARERIFR A EZIRE SE o 2R R T 5 5L, 5N ITHERS case > LWL
@ select KA IMATREZF % -

THIE T T ZRRE A Z XA MR S8y TAF R L .

1| package main

2|

3| import "fmt"

4|

5] func main() {

6| type Book struct{id int}

7| bookshelf := make(chan Book, 3)

8]

9| for 1 := 0; 1 < cap(bookshelf) * 2; i++ {
10| select {
11| case bookshelf <- Book{id: i}:
12| fmt.Println("BIIEHBEREL", 1)
13| default:
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14| fmt.Println("BRELWLIHT")
15| }
16| }
17]
18] for i := 0; i < cap(bookshelf) * 2; i++ {
19| select {
20| case book := <-bookshelf:
21| fmt.Println("BIIAPEELET—4$", book.id)
22| default:
23] fmt.Println("HELELIXBEHT")
24| }
25| }
26| }
Eg e

BV BRAERRL o
B BBAEDEL 1
B BBAERRL 2
PLRELWHHT
PLRELWEHT
PLREZWHH T
BEANBLE LB —4&F o
BN EEF—A$ 1
BENNBHEE EEF—&F 2
PR EEREERT

PR LEEREERT

PR LEEREERT

J& @ 691k % R 38 B R B X R i Fe 2 X3 R A 3 .
| R R d —NAE LS %%

B RN T ARIER A AT AR m — B E R FZHIE, MNENTAER TEGRE K (FRZ42H)
BERAERLTCR2ER, AT RLEE S ATIHAL

1] func IsClosed(c chan T) bool {

2| select {

3] case <-C:

4| return true
5] default:

6] }

7| return false
8| }

T EFRREREENPHF T AT ECERNE . Wil d 5 —MHARRT KA — B E R RE
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|45 %% (peak/burst limiting)

KAERBITEET TR REZRK (REREER) RFEESARRTH EFIEMIRSF . AR
69 B 89 5% By ok i K69 K18 Rk -

TaLdbREAMITREETT—FT PORE—AG FEH LG ANREFRERBESHFRLEER
H*FRELCE®E.

1 ...
2| bar24x7 := make(Bar, 10) // MEIERAEREIEF10IE
3| for customerId := 0; ; customerId++ {
4| time.Sleep(time.Second)
5] consumer := Consumer{customerId}
6| select {
7] case bar24x7 <- consumer: // XEFNILEIL
8| go bar24x7.ServeConsumer (consumer)
9] default:
10| log.Print ("FiZ&#", customerId, "AEZFMHEER")
11| }
12| }
13|
A= CRMRBEE M EIRT X

@y XA REEE> A —F 2R, ﬁﬂ‘]&“]‘»l{i}ﬂiiﬁ‘ﬁ%%' RFEI XA RBRE L H

Blo BAKRBRHAAAFTEA—AZFAIGAEFGEZRXREZDZRKIERT . T REGLT
1| package main
2|
3| import (
4] "fmt"
5] "math/rand"
6| "time"
71 )
8]
9| func source(c chan<- int32) {
10| ra, rb := rand.Int31(), rand.Intn(3)+1
11| /7 ARBRLRD/ 28D/ 3Rb
12| time.Sleep(time.Duration(rb) * time.Second)
13| select {
14| case Cc <- ra:
15| default:
16| }
17| }
18|
19| func main() {
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20| rand.Seed(time.Now().UnixNano())

21|

22| c := make(chan int32, 1) // HWBEER=MWRE/D AL
23] for i :=0; i <5; i++ {

24| go source(c)

25| }

26| rnd := <-c // RXBE—EZhAEMENEUE

27| fmt.Println(rnd)

28| }

A& MABENHREL “RARRDR” KRB PHEAGBEGEELAE DAL, ARIERRD
R B RS RE R o BN de RBIEE KA B A A AR R B M TR DPTA W 8 R KR
FEARTE KW, A BT A I 6 BB AT G A T

|% =/ XA akur” LRy X

e R —A KA B R FRIERGEER Y, AR, &ﬂ]T»MJ:&/\d&%E/J?&Iﬂ
—ANEREGEPIAE KRS 2RI, REMEA—1Nselect KA R KB R Z = ABE . FH ARG L
T

1| package main

2|

3| import (

4] "fmt"

5] "math/rand"

6| "time"

71 )

8]

9| func source() <-chan int32 {

10| c := make(chan int32, 1) // W¥RA—NEPiEE

11| go func() {

12| ra, rb := rand.Int31(), rand.Intn(3)+1

13| time.Sleep(time.Duration(rb) * time.Second)

14| C <- ra

15| 10)

16| return c

171 }

18|

19| func main() {

20| rand.Seed(time.Now().UnixNano())

21|

22| var rnd int32

23| // FHEENERIEANBURIRE LRI,

24| select{

25| case rnd = <-source():

26| case rnd = <-source():

27 | case rnd = <-source():
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28| }
29| fmt.Println(rnd)
30| }

EE . WwREBIPAE AR ERLIEL T, REE T4 case 9 L3R 8 A A source FECE A P A EEEY
WAL T RAPLERE, WmERALGEE (F45F) .

ApFAb— ] F P RRGAMT HFLTARREINS LB 5
|f@5¢7}‘mﬁ%‘] (timeout)

f—Lim R/ ABF, —ANERTRRAASFREFEEELEANOT R RG22, Ao
ERZAREE R . SFTREHEGEY, ENTARA MR T RS R RAE LD —MEREE. A
BHEMH T AR AN Z I LA — AR TR -

TEHRIANFRERT T EZR— A L IFRT R EGF K.

1| func requestWithTimeout(timeout time.Duration) (int, error) {
2] c := make(chan int)

3] go doRequest(c) // TIREF LB TARMIBTK [E]

4|

5] select {

6| case data := <-c:

7| return data, nil

8| case <-time.After(timeout):

9| return 0, errors.New("#E7T ! ")
10| }
11] }

ki 3 (ticker)

EAVT AL Z XL BB RFA - FR—TH B R E-ME T OGS .

1| package main
2|

3| import "fmt"
4| import "time"

5]
6| func Tick(d time.Duration) <-chan struct{} {
7] c := make(chan struct{}, 1) // BAERIFH1
8| go func() {
9| for {

10| time.Sleep(d)

11| select {

12| case ¢ <- struct{}{}:

13| default:
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14| }

15] }

16| 10

17| return c

18] }

19|

20| func main() {

21| t = time.Now()

22| for range Tick(time.Second) {
23| fmt.Println(time.Since(t))
24| ¥

25| }

FEE, timetFBEE G T Tick HERMET RAMFG AR, EAEES. ZNEERRERRNFREES
IS

| R ZR %] (rate limiting)

L& EJ%%—T‘T%M’EI&H*’"ﬁz?ﬂh»‘%fﬁl‘&%’l FIAF 3, &A1 A4 AL R 2 X AU H] R 2 g &
Rl 2F R DRI B FIRGRAS . & FIREF KRR B E ok fo i) R A — BT E A 89 5 R
& R T\é—\%e#m o

TEOETHET EACoREAPOH T8 o At P, EAT— 4B ALLIENEFREF 2AT200.

1| package main

2|

3| import "fmt"

4| import "time"

5]

6| type Request interface{}

7] func handle(r Request) {fmt.Println(r.(int))}

8]

9| const RatelLimitPeriod = time.Minute

10| const RateLimit = 200 // {HA—/4NRSAIE200MEK

11|

12| func handleRequests(requests <-chan Request) {
13| guotas := make(chan time.Time, RatelLimit)
14|

15| go func() {

16| tick := time.NewTicker(RateLimitPeriod / RatelLimit)
17| defer tick.Stop()

18| for t := range tick.C {

19| select {

20| case quotas <- t:

21| default:

22| }

23| }
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24| 10)

25|

26 | for r := range requests {

27| <-gquotas

28| go handle(r)

29| }

30| }

31|

32| func main() {

33| requests := make(chan Request)
34| go handleRequests(requests)
35| // time.Sleep(time.Minute)

36| for 1 := 0; ; i++ {requests <- i}
37| }

L] 6 ARAD B AR FT VAR GEARAT — 4% B B Q4 IR 6915 RECR 248 1E200, {2 &4 R AEFEG—24 AR
AAEATH R, MIET R EAB TR A TRARNAERK S20040MF K (XA time.Sleep T8 EH
FiAAE) o RTRKSERFMIFL . RATT AR R R R B FIEAE RG] — 120 K& R HILZHFOH
o

|7+ %

Wil (HolF) — LRI TH—AniliB il K% %i%&%lk?#&&ii%ﬁé?l‘ﬂ%#%ﬁ ARE—F
%, AT A — AN select AR P&y caseBFPH R GBEXE A TR E, UEthselect iR
REHEFRITTIR G X .

TEREA—NEERMFREGGFEIN . hEIRAER T HFNAH . ZRGIFF, A caseBiEFa9AEAH
HAF—=AHnil, FTARREZ R Anilg@E S 20 LRk T . FMEFRT AL A A case B4E
P, MmATEANS LG THRETRE .

1| package main

3| import "fmt"
4| import "time"
5| import "os"

7| type Ball uint8
8| func Play(playerName string, table chan Ball, serve bool) {

9| var receive, send chan Ball
10| if serve {

11| receive, send = nil, table
12| } else {

13| receive, send = table, nil
14| }

15| var lastValue Ball =

16| for {
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17| select {

18| case send <- lastVvalue:

19| case value := <- receive:

20| fmt.Println(playerName, value)
21| value += lastValue

22| if value < lastvalue { // #&H7T
23| 0S.Exit(0)

24| }

25| lastvalue = value

26| }

27| receive, send = send, receive // FFxY#k
28| time.Sleep(time.Second)

29| }

30| }

31|

32| func main() {

33| table := make(chan Ball)

34| go Play("A:", table, false)

35| Play("B:", table, true)

36| }

TEHRES —ADMLERTARARGEHER/ S (FEFRE) BT . A2 58 RWTT h
1212... . EAFERFTRAKRSEANE, RERAZATFAGENTERZ .

1| package main
2|

3| import "fmt"
4| import "time"

5]

6| func main() {

7| for ¢ := make(chan struct{}, 1); true; {
8| select {

9] case ¢ <- struct{}{}:
10| fmt.Print("1")

11| case <-C:

12| fmt.Print("2")

13| }

14| time.Sleep(time.Second)
15| }

16| }

= B A AR AT 89 L&

AN TAB LA — A select A2 H P & 8 ¢ case ME R mat 2 - T P ey K ey AT ILE .

— AN F
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1| package main

2|

3| import "fmt"

4]

5| func main() {

6| foo, bar := make(chan struct{}), make(chan struct{})
7| close(foo); close(bar) // {AEREH
8] X, y := 0.0, 0.0

9] f 1= func(){x++}

10| g := func(){y++}

11| for 1 1= 0; 1 < 100000; i++ {

12| select {

13| case <-foo: f()

14| case <-foo: f()

15| case <-bar: g()

16| }

17| }

18| fmt.Println(x/y) // KEA2

19| }

b @ZIABT P, REFGRARATILEREA &g AmE.

| A%k LFkE

ﬁﬁsﬂui&%ﬁﬁ¢%“iﬁ%ﬁﬁﬁ*%ﬁi%,ﬁ%ﬁﬂ?ﬁﬁmmﬂﬂxﬁﬁﬁﬂ¢%%%

RRAZITHZI X MWENEI S TR EW select HFH AR . ZRFEL . —Pselect HFH AR T,
i%y’ tbselect = ARG PHAT R ERAMN (ZREKMNFFAMEALRS T =A% Lty select ZHA
REGRE) .

reflect #z /& 6 F R4 T I 2 XK ZEfn ZXIF R ARAG B8 TrySend #2 TryRecv R 3K .

| 298 AR

ARG A- 8 — S48 H 38 8 AT BB RS e R

—M kW, —ABEARLERTF G S AMRRAR . FRGRIIATI RS CNOFRGESF . HAMR
b — AN RA BN AT ARG AR AR - FERF F NG TAFES 38

o RIEAR/E/
o RIEMRE/HBE,

o RFBIHHE/AE,

o B/

o RELRE/ DR ;

o HIABME/IrH

L &R Ve £
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o

o i

— LR P 8 TAE AR — L SRR BRI B AN, e — R R E k. ks
B —AMRRTRRFAGRERBEHRAARESLLOAL .

GARR—RART — M RBEARLEAL
TEEER—EER I NG TR ILEZINRREATBERG, FIACIAAREE, FELENT

ESESVEE Yo E

—ANCYE AT A A AT 3R AR A AR BT

o MB—AIM . REFR—ARIBE . RE R RINIA T 5B
o IN—AEREE S E B A G R B B

o A —FZIMALL;

o« E%,

RE, BAVER — AN £ BMA - MR EHO0]F . BB ELJIBRR AN, RAH
e

1| import (
2| "crypto/rand"
3] "encoding/binary"
4l )
5]
6| func RandomGenerator() <-chan uint64 {
7| c := make(chan uint64)
8| go func() {
9| rnds := make([]byte, 8)
10| for {
11| _, err := rand.Read(rnds)
12| if err '= nil {
13| close(c)
14| break
15| }
16| C <- binary.BigEndian.Uint64(rnds)
17| }
18| 310)
19| return c
20| }

FEE, BWHMAKTERERZ— A% BB uture/promise -

—ANRAE A T A AR AT B A K ] 2R W 69 38 38 A 4 R BB A R, -

351



$37% . @EAB KL
| #c38 R &

— AR R SRR TAEWAZK S AN RABREA —ANRER . BREIFBEEA inted, T @RI
BEEREGEBREA A

1| func Aggregator(inputs ...<-chan uint64) <-chan uint64 {
2] out := make(chan uint64)

3] for _, in := range inputs {

4| go func(in <-chan uint64) {

5] for {

6| out <- <-in // <=> out <- (<-in)
7] }

8] }(in)

9] }

10| return out

11| }

—NERENERLFEEZLZE—NMABBEARAAGCEXA . (TOAENBOECIERERE. )

1| import "sync"

2|
3| func Aggregator(inputs ...<-chan uint64) <-chan uint64 {
4| output := make(chan uint64)
5] var wg sync.WaitGroup
6| for _, in := range inputs {
7] wg.Add(1)
8| go func(int <-chan uint64) {
9| defer wg.Done()
10| // MRIBEINGE KA, B RALER,
11| for x := range in {
12| output <- X
13| }
14| }(in)
15| }
16| go func() {
17| wg.Wait()
18| close(output)
19| 10)
20| return output
21| }

o R RGO HFBROLER D, RONLTAEA — > select ERALNRD R A RESZLEHER -

1] /7 RBERRAEE N2,

2] ...

3| output := make(chan uint64)

4| go func() {

5] inA, inB := inputs[0], inputs[1]
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6| for {

7| select {

8] case Vv := <- inA: output <- v
9| case v := <- inB: output <- v
10| }

11] }

12| }

13|

AR

RENARAZRERGOEIAL . BZFE»ARGFAREE, FPAZRFTRAGHTS .

1| func Divisor(input <-chan uint64, outputs ...chan<- uint64) {
2| for _, out := range outputs {

3| go func(o chan<- uint64) {

4| for {

5] 0 <- <-input // <=> 0 <- (<-input)

6] }

7] }(out)

8] }

9] }

BB & K,

B &N % NRIERF R RIS A

T @& — NSRRI R FZIF, NAANTREZKIE ARG A AN uint64 B AR T —MFHE
uint64fi . LA, AFEERT. FIEHEASLTE LTS .

1] func Composor(inA, inB <-chan uint64) <-chan uint64 {

2| output := make(chan uint64)

3| go func() {

4| for {

5] al, b, a2 := <-inA, <-inB, <-1inA
6| output <- a1 A b & a2

7| }

8| 10)

9| return output

10| }

A 2 1

BT RATAES L LR . —NRES B IN— DR EFEIR—5IE, FHLEIETRA S 3
Bo XERTEHT .
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| 4238 2 %1 /38 5

FIERA CRA) TAAMRFHROEELT B . — WM ARER R ZHtmbe s M UER -

— N F
1| func Duplicator(in <-chan uint64) (<-chan uint64, <-chan uint64) {
2] outA, outB := make(chan uint64), make(chan uint64)
3| go func() {
4| for x := range in {
5] OUtA <- X
6| outB <- X
7] ¥
8] 10
9] return outA, outB
10| }
BIETHH/ AT

FFTT H A BB RRG A RA LRARF AR RmARRKGER . — R, REBITE KL~
Yo It 2 o TH LG 53 A 7 — 0 5 ¥% -

T@eg R ERE P EAMAuinte4 AR AATIZR LB I

1] func Calculator(in <-chan uint64, out chan uint64) (<-chan uint64) {
2] if out == nil {
3| out = make(chan uint64)
4| }
5] go func() {
6| for x := range in {
7| out <- Ax
8| }
9| 10)
10| return out
11 3
ZAER e/ UE

—ANRAE I IE R IEH L F RS EMALIE G SRR AT EEGEIE . de, T @y TAEE W
R Rl -

1| import "math/big"

2|

3| func Filter®(input <-chan uint64, output chan uint64) <-chan uint64 {
4| if output == nil {

5] output = make(chan uint64)
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6| }

7] go func() {

8| bigInt := big.NewInt(0)

9] for x := range input {

10| bigInt.SetUint64(x)

11| if bigInt.ProbablyPrime(1) {
12| output <- Xx

13| }

14| }

15] 10)

16 | return output

17] 3

18|

19| func Filter(input <-chan uint64) <-chan uint64 {
20| return FilterO(input, nil)

21| 3

WHEZ XA REIRARS P AT @ &G K569 mA T AT A .
| 3B %/ % &

—f, —ARERG A HERR A RBERAL PO RE — MR
P dar b B 0k

X E g I T M A

1| import "fmt"

2|

3| func Printer(input <-chan uint64) {
4| for x := range input {

5] fmt.Println(x)

6] }

7}

MERIERARAR

N

M

A, ERAVEA L@ ek TAFE R FIRAR — L EERAL -
T AR R EOR M . ) X2 R 38 5 B AR e BB R

FH/RAAL T (—HNREAB AL -

SR R AR AR 2 — T

1| package main

2|

3| ... // LEEMEIRT EFREERIL
4|

5| func main() {

6| Printer(

7| Filter(
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8] Calculator(

9] RandomGenerator (), nil,
10| )

11| ),

12| )

13| }

LEOINAERHEARAMALETETP

Random
Number I:D Calculator I:D Filter I:D Printer

Generator

HZERALH T2 (—ANEQRIERL)

1| package main

2|

3| ... // LIEARESRT {EERERIN

4]

5| func main() {

6| filterA := Filter(RandomGenerator())

7| filterB := Filter(RandomGenerator())

8| filterC := Filter(RandomGenerator())

9] filter := Aggregator(filterA, filterB, filterC)
10| calculatorA := Calculator(filter, nil)

11| calculatorB := Calculator(filter, nil)

12| calculator := Aggregator(calculatorA, calculatorB)
13| Printer(calculator)

14| }

LtEENEGRIAEALFARETET .

Random
Number —®™ Filter A
Generator

Aggregator

Random
Number —™ Filter B
Generator

Calculator & Calculator B

Y

Aggregator —#  Printer

Random
Number — Filter C
Generator

FREOBEARLZATARTAEMBIEHOR . e — MR RORBALZATERA § Mo k.
BERAFEIENGEBEARARARAEERTRIA .

KB @ AAE T T AR B, AR B E KRR LB R AR AR £ A

M EBI T A, Bdfd AZAERESER, KA1T ARBZEARM F I EANMERG TR T OB N
(fan—in) #= 4 & (fan-out)

FELE BMNETABER AR LGBERNKBREREGERG A E . de, T EGNRBMEARANEE
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RAET LB P mARBERLE .

1| package main

2|

3| ... // LEMERT EFREIRIL

4]

5| func main() {

6| cl := make(chan uint64, 100)

7| Filter®(RandomGenerator(), cl1) // filterA
8| Filter®(RandomGenerator(), cl1) // filterB
9| Filter®(RandomGenerator(), c1) // filterC
10| c2 := make(chan uint64, 100)

11| Calculator(cl, c2) // calculatorA

12| Calculator(cl, c2) // calculatorB

13| Printer(c2)

14| }

% B UG 6 BB R e B M de T B AT

Random
Number —®™ Filter A
Generator

Random
Number —™ Filter B
Generator

Random l

Number — Filter C Printer
Generator

Calculator & Calculator B

@R R FHRA KRS ERIATER —AIER . FHHEELE ($38F) k7T B fTh X
FIEGECES

ABmEH D B =ZF5x. BAIAPAAERB R #FIGE P . RGO RZABFGo101.org M 35 BT
WRFa P T .



https://gfw.tapirgames.com
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(FR R X EMAZ AR E “Go 1017 (& 1% Fgithub.com/golangl01/golangl0l # R ILA P K HTHR)
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https://github.com/golang101/golang101

%385 . daf TR MM X A

S ] 5 FE 3 % P 38 38

BAALREZ¥KABA, REBT — %1?%%%&&%%%(%mﬁ)o%%i%ﬁmwﬁiﬁﬂii
HPAFTRS 24, B AREANGoRBE G taF X1 E T —R/IFEZRL

FEPF R4 TREZXITPOT I @

1. BRA—AREAE m%ﬁ%m%ﬁfﬁfﬂnkk%&*%a%Tﬁéﬁ MERGCLEERHA -

2. XM—ANCLARLXAGABEF A —ANAFR, FTAET B — A EZE LA X AZ X H LA
BRRAEE .

3. M—ANELXMEE R FZRER T E-ANAF, FTAAETRwE —NAEE T LK H AR &
118 AR AR TE Y .

R A EEA L EE (R BT RS QR EME A SRR - B8, GoE s b HLA
RE—DPAERERBEE N ABRGTCLE XA .

H£Go¥ %%ﬁﬁ“%%ﬁ%*Aﬁ — AR R FERIE, RAR— i%ﬁ%%ﬂ%% Loz
xH. wrZxLgeE—RXTREAMAGKRE (F W$)¢%$k o Eﬁ?$1%ﬁmﬁ,ﬁT
e BT F ERE T T &

1| package main

2|

3| import "fmt"

4|

5] type T int

6]

7] func IsClosed(ch <-chan T) bool {
8| select {

9| case <-ch:

10| return true

11| default:

12| }

13|

14| return false

15] }

16|

17| func main() {

18| c := make(chan T)

19| fmt.Println(IsClosed(c)) // false
20| close(c)

21| fmt.Println(IsClosed(c)) // true
22| }

Yo R TR, WF XA RZ—ABRAGREABELTCRENY T %

Fx b, BiEA—"HNEclosed XA XL E—NAERZLLTCE LA, COAARLETS AR .
REAZS I —NEARGERBGN, B PR EGRITROEIRTT,. SHLBERALERHA
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https://www.reddit.com/r/golang/comments/5k489v/the_full_list_of_channel_rules_in_golang/
https://news.ycombinator.com/item?id=13252416

%385 . faf TR MM X A E

TR BE B E W AE N RITRE . BARAKMNTARE—NAM closed(ch) R ELE R A true ™
3B BN % A E R IE ch b’iiéii#%éﬁ %, 2R BNV T REHRE — B A closed(ch) YR E LR
A false mAF B KATT ALY L @i 18 ch R E B9 L8 .

|38 % R

~A*m%&m®‘”%ﬁ%%?%ﬁﬁ%%&ﬁi%ﬁﬁ%Ai ARG OLT X MG . #EE
W BATR R GIE— /R EE—69 K % H % i

T AT AR SR ] A 38 E K R

R, RFRZE-NERGXABEGRN . BHGRMEREXMN T XAGEBE . wREMNDEBRK
ENEANRZZE, BRAWAREEG—DARXA G EnilBERERKE, W — MR T AL 23X H b
Wil . Am, BMEIHGRIEFTFEERRGE ), WASBERBIERE. F—7@, @FEEX
PR ] R — #4824 ) £ 69 F )L -

|ﬁ%%%mﬁﬁ%ﬁ%

R TEMNER, R EFRANBHEBEERTRE RS EESF P — AR —ABE, T»Mifﬂi
2%%( 13%) RBETRAEGBERSHBEFRFT . TORLZZHG—ALH (BREZRBREM T

1] func SafeClose(ch chan T) (justClosed bool) {
2| defer func() {

3| if recover() '= nil {

4| /7 — A ERBAIR [E£E R A PAtEdeferil B 8%,
5] justClosed = false

6] }

7] 10)

8]

9] // {Bi&ch !'= nil,

10 | close(ch)  // #IRchExi, WFE=£E—/Eb.
11| return true // <=> justClosed = true; return
12| }

G AER T @E X AR

U 89 7 35 7T vA R oML & Mty — DR A K Jo 69 38 38 2 36 4048

1] func SafeSend(ch chan T, value T) (closed bool) {
2| defer func() {

3] if recover() '= nil {

4| closed = true

5] }

6] 10)

7]
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8| ch <- value // fFRchiEkM, WF=E£—NR4R.
9| return false // <=> closed = false; return
10| }

RO E T ETRERTRBEXARR, @ EGoq B ffeinfthid & RRE 8 €8 FIA T RELELE
E#8 -

| ALt 30 % i 38 69 7 ok

1R % GoAL F it &% 1% Al sync.Once *k % H] i@ i -

1| type MyChannel struct {

2| C chan T

3| once sync.Once

4| 3

5]

6| func NewMyChannel() *MyChannel {
7| return &MyChannel{C: make(chan T)}
8| }

9|
10| func (mc *MyChannel) SafeClose() {
11| mc.once.Do(func() {
12| close(mc.C)
13| 1)
14| }

LR, KAV LAE A sync. Mutex kFrik $ R X — @ i@

1| type MyChannel struct {

2| C chan T

3] closed bool

4| mutex sync.Mutex

5] }

6]

7| func NewMyChannel() *MyChannel {
8| return &MyChannel{C: make(chan T)}
9| }

10|

11| func (mc *MyChannel) SafeClose() {
12| mc.mutex.Lock()

13| defer mc.mutex.Unlock()

14| if !''mc.closed {

15| close(mc.C)

16| mc.closed = true

17| }

18] }

19|
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20| func (mc *MyChannel) IsClosed() bool {

21| mc.mutex.Lock()

22| defer mc.mutex.Unlock()
23] return mc.closed

24| }

FETAAEL E—F a5 HAR—%, ELECNARLTLEAXE $HIELE. HAHGoE KD
HARIERALE—ANRE LOFRXXABREFREZBRUAT ST EHIE LS. wR—/SafeClose Fi%k
Fa Rl — /il 38 Lag R FRER B 4T, MEEZEFTRALE (RARAZXBGRELAF AT RLFRMA2
BE) .

|1 k36 % @ aY o ok

E—% F A48 safeSend H&AH — AN, CREA REEA case B4F AL A A select KAG 3k
T A REGAEFR (BFEKR) AALOATETOXABEN ST EZRZRLE. K¥ TaEHEAN
B—f BAPEY TAE R bR BRI R X AAE G F k.

(AT ETERFOIENE, TOREH T FIEMET sync.waitGroup - £FE BT, sync.waitGroup
FLRRELEFS . )

W — MR e — SRR . R IR H B X AR R AR 4dE o9 @
BREFZRZZERET

RRBEG - . BREFRERRE, XM RBHEIEGBERT .

1| package main

2|

3| import (

4] "time"

5] "math/rand"

6| "sync"

7] "log"

8] )

9]

10| func main() {

11| rand.Seed(time.Now().UnixNano())
12| log.SetFlags(0)

13|

14| /]

15| const Max = 100000

16| const NumReceivers = 100

17|

18| wgReceivers := sync.WaitGroup{}
19| wgReceivers.Add(NumReceivers)
20|
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21| /7.

22| dataCh := make(chan int)

23]

24| /] RiEE

25| go func() {

26| for {

27| if value := rand.Intn(Max); value == 0 {
28| // WME—RARFE T AR £ XA EIERE,
29| close(datacCh)

30| return

31| } else {

32| dataCh <- value

33| }

34| }

35| 10)

36|

37] /] RE

38| for 1 := 0; 1 < NumReceivers; i++ {
39| go func() {

40| defer wgReceivers.Done()

41|

42| // FEWERESEEdatachE X
43| // 3BdataChpZEHfA3IE %S,

44| for value := range dataCh {
45| log.Println(value)

46 | }

47| 10)

48| }

49|

50| wgReceivers.Wait()

51| }

{FRi7 —ANEBCE AN R I, S —3RCE @ % ) — AN Ah ey

ETRARAWBEEZE T RAERELHET

WM e E =AM R & —2 . BATR AR X R k4% 8 69 @ 18 R A7k BB 154, B A XA
B R TEBXHARMN . AZZERATTAEHBCE XA — MG E T A R BRRERE TR RAERERK
#ET -

1| package main

2|

3| import (

4] "time"

5] "math/rand"
6| "sync"

7] "log"

8] )
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9|
10|
11|
12|
13|
14|
15|
16|
17|
18|
19|
20|
21|
22|
23|
24|
25|
26|
27|
28|
29|
30|
31|
32|
33|
34|
35|
36|
37|
38|
39|
40|
41|
42|
43|
44|
45|
46|
47|
48|
49|
50 |
51|
52|
53|
54|
55|
56|
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func main() {
rand.Seed(time.Now().UnixNano())
log.SetFlags(0)

// ...
const Max = 1000060
const NumSenders = 1000

wgReceivers := sync.WaitGroup{}
wgReceivers.Add(1)

/] ..
dataCh := make(chan int)
stopCh := make(chan struct{})

// stopChZ—MESMKIESIEE. EX
// Ki¥EFEFdataCh¥iziBiE KRS,
// ERFENE A dataChBiB B ER A XS,

/] REZE

for 1 := 0; 1 < NumSenders; i++ {

go func() {
for {
// FERRBE ST R AR AR E
/7 EREMIRE . XTIXAMEFE BT,
// BselectREERFHIENTE,
select {
case <- stopCh:
return
default:

}

// BMEstopChE& ki, B "/ select
// REBRPE—D D MRE T ReEE T
/! ERE KRR SHIET . MRXERTIES
// B, N EERE—selectRLERE MFHEH,
select {
case <- stopCh:

return
case dataCh <- rand.Intn(Max):

b
3
+0)

/7 EE

go

func() {
defer wgReceivers.Done()
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57|

58| for value := range dataCh {

59| if value == Max-1 {

60 | // ME—iHENE R E stopChiBE K
61| /] W—REE, REEARGER S XMdatach¥
62| // {BIEE, EETUREMXFstopChilil,
63| close(stopCh)

64 | return

65| }

66|

67 | log.Println(value)

68| }

69| 10)

70|

71| // ...

72| wgReceivers.Wait()

73| }

So L) b 6gIE AT, T ILAISN 6913 TR E stopCh, ERA —AMNKREH, BfdatacCh 3% i 8 69 —
FWH . dataCh#IBA B ZIHE XM T2 5@l stopCh, XA FHRME X HFE N .

G, FIERE dataCh F X AKX . 26, BNTLXAET . F—NRERBRAEFTIHAZITE
R)E . b/]%l\/ifrﬁ’}ib.i&@&ﬁ TR CREGCEEEZR . AR EZORBEREANLBL RE RN —/AB
i kA% R AE R S

HRH= . M/\a‘%&%%ﬂN/\ﬁfL%‘ B GG AEAT AL AR T L TE — AN J]]
MR AZH = R B2 L IEE X G155

TAERERG—FFEFEL . RITTH ﬁ-’fiﬂi%"ﬁ"ﬁk%"‘?éﬁﬁﬁ*‘/\klﬂfﬂ%f’%ﬁmiﬁﬁ;éﬁkk HATET
BIESANBRFI XA —ANFNETRE . IAFBERERTEAELRARMN . K, AT
GIN—AFRAMRE A EHIELEXATNGETRERBRTAGERE P LAEFZERIE. BASE
RRLTH . ZEEEFEAT - AZRLERERGT R EMERERET .

1| package main

2|

3| import (

4] "time"

5] "math/rand"
6| "sync"

7] "log"

8| "strconv"
9] )
10|
11| func main() {
12| rand.Seed(time.Now().UnixNano())

13| log.SetFlags(0)
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14|
15|
16|
17|
18|
19|
20|
21|
22|
23]
24|
25|
26|
27|
28|
29|
30|
31|
32|
33|
34|
35|
36|
37|
38|
39|
40|
41|
42|
43|
44|
45|
46|
47|
48|
49|
50 |
51|
52
53]
54|
55|
56|
57|
58|
59 |
60 |
61|

%38 . e fTHR MM X A

/] ..

const Max = 100000
const NumReceivers = 10
const NumSenders = 1000

wgReceivers := sync.WaitGroup{}
wgReceivers.Add(NumReceivers)

/] ..
dataCh := make(chan int)
stopCh := make(chan struct{})

// stopChZ— M EMIESEE., BrRARE
// BAIFAVAEE. ERFEWE Adatach
// BARBER TR AR ENEREE,
toStop := make(chan string, 1)

// toStopE—AARBANFEEiEE LR
// RAESEiEstopChE—METHEE,
// WEZMESRERNAEE hdataCh¥iE
// BEMFIARNAEENZRKE, EREKE
/7 AFENAfEE. EA—NMEIPIEE,

var stoppedBy string

// PENEfEE

go func() {
stoppedBy = <-toStop
close(stopCh)
10)
// RiEE
for 1 := 0; 1 < NumSenders; i++ {
go func(id string) {
for {
value := rand.Intn(Max)

if value == 0 {
// ATEHLERE, XBEFEAT 1=
/1 RIEBRAERE P AIARE KX ES.
select {
case toStop <- "AEXE#" + id:
default:
}

return

}

/7 PR BERER A TR X MER R
/7 1Bl ARAEGRIFRS ST SRR =R XM T

// BRI, BMeq]rE SRR,
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62|
63|
64|
65|
66|
67|
68|
69|
70|
71|
72|
73]
74|
75|
76|
77|
78]
79|
80|
81|
82|
83|
84|
85|
86|
87|
88|
89|
90|
91|
92|
93]
94|
95|
96|
97|
98|
99|
100 |
101 |
102|
103 |
104 |
105 |
106 |
107 |
108 |
109 |

/1 EWEE
:= 0; 1 < NumReceivers; i++ {
go func(id string) {

defer wgReceivers.Done()

%38 . e fTHR MM X A

select {

case <- stopCh:
return

default:

}

// BM{FstopCh@ k[, IRX/select{RAGiR
/! PEZADIEEBRERIEAEN, WE—
/! AAREREEET MER S NKAR S HHIE
// Ho MRXEANTHESZH, N EEKE—D =R
/! FEWURER DR Z MR
select {
case <- stopCh:

return
case dataCh <- value:

3

}(strconv.Itoa(i))

for {

// MBEERBNWFE—FE, HWLARERRBARMERAT
// AR INFE R BIR
select {
case <- stopCh:
return
default:

}

// BM{EstopChE kM, #NRiX/select{{AER
// FEZADZREBERERIERERN, NE—
/! HIAMBRE T REES T MER L NIRRT A HE
/7 Ho MRXEBARTHERH, N EmEEkigiE
// BB ENFH.

select {

case <- stopCh:
return

case value := <-dataCh:
if value == Max-1 {

/7 ATEALLEE, XBFERT =R
/7 RFEBAERME T ENAfEE KEES,
select {

case toStop <- "#EWE#" + id:
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110| default:

111 }

112 | return

113 }

114

115| log.Println(value)
116 | }

117 }

118| }(strconv.Itoa(i))

119| }

120

121 /] ..

122 | wgReceivers.Wait()

123|  log.Println("#" + stoppedBy + "#&1kT")
124}

A P, @EXARNREFE T BT

HiEE, 250 E toStop W BEELME S AL. WwREYHEEFAH0, WA T EEMBEERESTOHERL
THELEH EMIEE toStop L& T o, Az FHHEMF -

EANNET AT R 2R Z RGO R ABE LEES, 22 5BHE toStop W EELME S A KER
FEEFRBENFOREI 0, A LR R FEREN (F—AMREIMDGTER) FHRELLZESE
BE AKX TLE .

1 ...

2| toStop := make(chan string, NumReceivers + NumSenders)
3]

4| value := rand.Intn(Max)

5] if value == 0 {

6| toStop <- "sender#" + id

7| return

8] }

9| ...
10| if value == Max-1 {
11| toStop <- "receiver#" + id
12| return
13| }
14|

~

FHw . MABRE A —NRER WO —ATM . A REREdE
G938 8 69 X A Rt F =75 &

AE, FAE@BE (dataCh) @)X MFRFRIEANARE ZFHAELE . HTRAEH, KOTAEH—
NI E T RE R B R E A XMEIE@E (datach) -

1| package main
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2|

3| import (

4] "time"

5] "math/rand"

6| "sync"

7] "log"

8] )

9]

10| func main() {

11| rand.Seed(time.Now().UnixNano())
12| log.SetFlags(0)

13|

14| // ..

15| const Max = 100000

16| const NumReceivers = 100

17| const NumThirdParties = 15
18]

19| wgReceivers := sync.WaitGroup{}
20| wgReceivers.Add(NumReceivers)
21|

22| /] ..

23| dataCh := make(chan int)

24| closing := make(chan struct{}) // {s5i@iH

25| closed := make(chan struct{})
26|

27| // BtstopeR ¥ A £ th Z IXE Ao
28| stop := func() {

29| select {

30| case closing<-struct{}{}:
31| <-closed

32| case <-closed:

33| }

34| }

35]

36| // —EEE =i

37| for 1 := 0; 1 < NumThirdParties; i++ {
38| go func() {

39| r := 1 + rand.Intn(3)
40| time.Sleep(time.Duration(r) * time.Second)
41| stop()

42| 10)

43| }

44|

45| /] KiEE

46 | go func() {

47| defer func() {

48| close(closed)

49| close(datacCh)
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50| 10

51|

52| for {

53| select{

54| case <-closing: return

55| default:

56 | }

57|

58| select{

59| case <-closing: return

60 | case dataCh <- rand.Intn(Max):
61| }

62| }

63| 10)

64|

65| /] RE

66 | for i := 0; i < NumReceivers; i++ {
67 | go func() {

68| defer wgReceivers.Done()
69|

70| for value := range dataCh {
71| log.Println(value)

72| }

73] 10)

74| }

75|

76 | wgReceivers.Wait()

77| }

LR R g stop &3 P 4% A 89 5T B Roger Peppefisblb @ P& — 48 F -

WH R . “NANREZEE” —ATA . R kAR 5 435 69 38 18 oL R 48 % 1]
Al Fn SN R ZCERERT

£ E@egR 6 NANREL” ;ﬁ/“" ATHFRBXARMD, RMNBLT XA FKERE
(datach) - f2Z# 4%, 4%3EAE (dataCh) LMK KA AB I ENFEREHBREZCELE R
FEAp NNKZEE” FHH, RAVTAME R — A F R @@ ei1grsy «—MNR#E %"” B, R4
G E—FABGHIT R LA P RAE, MmE % T %R %4 datach $iE @

1| package main
2|

3| import (

4] "time"

5] "math/rand"
6| "sync"

7] "log"
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8] "strconv"

9] )

10|

11| func main() {

12| rand.Seed(time.Now().UnixNano())
13| log.SetFlags(0)

14|

15| // ...

16| const Max = 1000000

17| const NumReceivers = 10

18| const NumSenders = 1000

19| const NumThirdParties = 15

20|

21| wgReceivers := sync.WaitGroup{}
22| wgReceivers.Add(NumReceivers)
23]

24| /7 ...

25| dataCh := make(chan int) // ¥#xH
26| middleCh := make(chan int) // R&#RA
27| closing := make(chan string)

28| closed := make(chan struct{})
29|

30| var stoppedBy string

31|

32| stop := func(by string) {

33| select {

34| case closing <- by:

35| <-closed

36| case <-closed:

37| }

38| }

39|
40 | // FEE
41| go func() {
42| exit := func(v int, needSend bool) {
43| close(closed)
44 | if needSend {
45| dataCh <- v
46 | }
47 | close(dataCh)
48| }
49|

50| for {

51| select {

52| case stoppedBy = <-closing:
53| exit(0, false)

54| return

55| case vV := <- middleCh:
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56 | select {

57| case stoppedBy = <-closing:
58| exit(v, true)

59| return

60 | case dataCh <- v:

61] }

62| }

63| }

64| 10

65|

66 | // —EE = e

67 | for i := 0; i < NumThirdParties; i++ {
68| go func(id string) {

69 | r := 1 + rand.Intn(3)

70| time.Sleep(time.Duration(r) * time.Second)
71| stop("3rd-party#" + id)
72| }(strconv.Itoa(i))

73] }

74|

75| /] KiEE

76| for i := 0; i < NumSenders; i++ {
77 | go func(id string) {

78| for {

79| value := rand.Intn(Max)
80| if value == 0 {

81| stop("sender#" + 1id)
82| return

83| }

84|

85| select {

86 | case <- closed:

87| return

88| default:

89| }

90|

91| select {

92| case <- closed:

93| return

94 | case middleCh <- value:
95| }

96 | }

97 | }(strconv.Itoa(i))

98| }

99|

100| // 3HWE
101 for range [NumReceivers]struct{}{} {

102| go func() {
103 defer wgReceivers.Done()
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104 |

105| for value := range dataCh {
106 | log.Println(value)

107 | }

108| 10

109| }

110 |

111 /] ..

112 | wgReceivers.Wait()

113| log.Println("stopped by", stoppedBy)
114}

EROFRRETTROBINESHTHEY, ERLLONBOHEHRRE LA RARY . BLEAWBMSE
R@E (RELEHLRFEHR) . &G, 1“}5‘%%‘1’5(%"” AT E K BIAA R 69 % 18 38 X RN 6 A7
Rk

|2
FRAAM 2N FEEENERBEXARN . Lo RIRBBTFH, FFBG 2ARE KD RAL A
3 *@117‘]— °

1% 7 18 38 % A2 58 4o £ LR QIF— AR !

ABmEH I M =ZF5x. BAIAPAAERB RS A E P . ROBE R ZTAHFGCo101.org M 35 BT
¥R AP A

A ) L LA

J"E.'rlf E 1L‘=

(GER T X EBENAT “Go 101”7 R F 15 Flgithub.com/golangl01/golangl0] § #F BUK 3 & 35 AR
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syncir/EE 6L P AL R B F K

BB KL (H37E) —LF A é@’i’a’&%kx\&}ﬂz\z\%a—%%&ﬂ As . Fx b, BEHLR
RGOXFHWE—— AR FTHEA. MANT LB TOEN, BEATZRA X TRRERSYF
FTHARK. RXTEBNLBsynclrBEEETREGEFAALRATEAR. At THAE, BEHEAFTEL
W £ JeiE R

sync#ﬂ{i}i RGBT - EATERFLARATOEY . IBXVEATEFRFARAGAZRFER. T
BEFRHFER, BERUFEHALRABEREL S, RBEFRALHTE -

GFRE&E: ATHREFPAFTH, RELR A syncirfE @ PReptay RAUGME . )

Isync WaitGroup () XA

#/~sync.WaitGroup A& W L A —ANTHE LTI I BRIAE A K .
*sync.WaitGroup £ A =A% % 8 . Add(delta int) - Done() ##wait() -

2 F — A Fak8) sync.WaitGroup A wg

AT vAE R 7 %78 Ml wg . Add (delta) sk 2 E 18 wg 437 69 714K .

7 %A wg.Done() #7wg.Add(-1) & X2 FH ) .

o ik —/4wg.Add(delta) & wg.Done() B A K wg A 69 THEKR E B — A E — AR
f 2N

o Z—AHARRA T wg.Wait() B

o 4w RIbif wg 9 THEA K, Msbwg.Wait() sbBEEH — A ZHEAE (no-—op) ;

o HM (HEA—ANEEH) » BEFANEERES. IAGELCEIMRE TR E X
208 (—Ax@d A M wg.Done()) » BB ETHAANEITRE (FPwg.Wait() K&
=) .

& wg.Add(delta) - wg.Done() frwg.wWait () %-%12 (&wg) .Add(delta) - (&wg).Done() #=
(&wg) .Wait() ¥ ™ 5B X -

—f%, —A~sync.WaitGroup A kit ENMMERFHFECETHEML LT RENEBGES . —AH]
¥

1| package main

2|

3| import (

4] "fmt"

5] "math/rand"

6| "sync"

7] "time"

8] )
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9]
10| func main() {
11| rand.Seed(time.Now().UnixNano())
12|
13| const N =5
14| var values [N]int32
15|
16| var wg sync.wWaitGroup
17| wg.Add(N)
18| for 1 := 0; 1 < N; i++ {
19| i:=1
20| go func() {
21| values[i] = 50 + rand.Int31n(50)
22| fmt.Println("Done:", 1)
23| wg.Done() // <=> wg.Add(-1)
24| 10
25| }
26|
27| wg.Wait()
28| /7 FTIBRITRERIERALAN T o
29| fmt.Println("values:", values)
30|

A b, IHhEEFEERI LT
REZ—ANTROEZ FHATIHEE R .

SAMMARCEREA RN LEMBLT AT RZ TR

Done:
Done:
Done:
Done:
Done:
values:

N © W Kk b

[71 89 50 62 60]

KATT A4 ) P e add 7 xR AHFE R S RIAA

1]

2| var wg sync.WaitGroup

3] for 1 := 0; 1 < N; i++ {
4| wg.Add(1) // BHHRITEIR
5] i:=1

6| go func() {

7| values[i] = 50 + rand.Int31n(50)
8| wg.Done()

9] 310)
10| }
11|

—/~*sync.WaitGroup A& wait 7 AT AL & N AR T A A .
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THRMEA0, REWBREMHE[I - () @BmBERAERS -

1| func main() {

2] rand.Seed(time.Now().UnixNano())
3

4| const N =5

5] var values [N]int32

6

7] var wgA, wgB sync.WaitGroup

8] wgA.Add(N)

9] wgB.Add(1)

10|

11| for 1 (= 0; 1 < N; i++ {

12| i:=1

13| go func() {

14| wgB.Wait() // S %@
15| log.Printf("values[%v]=%v \n", i, values[i])
16| wgA.Done()

17] 10

18] ¥

19|

20| // TFEXMEAMRERE_ EmREA—
21| // wg. WailtiFRLZRZ i To

22| for 1 := 0; 1 < N; i++ {

23| values[i] = 50 + rand.Int31n(50)
24| ¥

25| wgB.Done() // RHE—THEIEA

26| wgA.Wait()

27|

— /A WaitGroup TAEEH —AMWait 7 2B EIEGHKEMN . ERFEE, I — MWaitGroup A 4d
QR A RN, B RAEERESG AN S FEA R Efgigwait 7 &AM F R BT, G T A
MRS -

I sync.Once £ &

#/~*sync.oncefdH —ADo(f func()) k. HFERA—AEEA func() 5%

2t — AT F3k 69 sync.Oncefio. o.Do() (BP (&0).Do() 89 EH X) F KA TAE % M AE T4k

% RFRMMAT, BEFHRARMGELEL G (EHTEH) AR MR . ARXEFEREAT, 75
PH—AERGE AR (E) FF2RA . gAML AR ERIEAETo.Do() FEA MR

ZATRE . #gEGL, KB E A KA R IG AT o.Do() & k& ER A A AT .

— kW, — A sync.Once fEE A kAR — B AR A — AN XA T T AASAT EARE AT — K -

- /l\ﬁ'J % :
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1| package main

2|

3| import (

4] "log"

5] "sync"

6] )

7]

8| func main() {

9| log.SetFlags(0)

10|

11| X =0

12| doSomething := func() {
13| X++

14| log.Println("Hello")
15] ¥
16|
17| var wg sync.WaitGroup
18] var once sync.Once
19| for 1 :=0; 1< 5; i++ {
20| wg.Add(1)
21| go func() {
22| defer wg.Done()
23| once.Do(doSomething)
24| log.Println("world!'")
25| 10
26| }
27|
28| wg.Wait()
29| log.Println("x =", x) // x =1
30|

FE P, Hello ¥k —k, fmworld! ¥#k# k5%, H HHello H T AFTA 54 world! Z A7
.

Isync.Mutex (ZF%) #2sync.RWMutex (i£E4) £

*sync.Mutex#e *sync.RwMutex £ AR LM T sync.Locker #H T XM 8 . FrAXAANRABEAL A
7% . Lock()#Unlock() » M kKPP — 1 #dE 44k % AMER & R B3 A5 2%.

T Lock() #=Unlock() X A A% %, *sync.RwWMutex 2AZH MA A 9897 % . RLock() #»
RUnlock() » Ak X 4F % Mg B I 508 B — 1 2 ABAL 7 1k sb Ay 2038 48 2 N 303E B N F Fo 2 € 4535 17 9]
# (BFEEREREAE) FEEA .

(F&: XEOGFIRRREFLIEEANE T/ %INF @ EIZ AR A IR S R 38 15 B T A 15 s 3dE
7 A SR B K T A R R R . )
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—AMMutexEFEMRA—ANZFH . —IMMutex BEAH—MH ARG LZF4 . —4~ (TFiu

89) MutexfEm AH A RMHREN A B m. Lock() 7 HRARAERA hedl . HEER, —EmlLKk
Jo TH (FRPEA M. Lock() 7 AR AN AE) . —AHE B RANR LS THELALERA,

HAB sbMutex B M4 Ak (B m.Unlock() ZEAM) .
2% : m.Lock()# m.Unlock() % % & (&m).Lock() #* (&m).Unlock() &9 57 X -

—/ME A sync . Mutex 89 %] F -

1| package main

2|

3| import (

4] "fmt"

5] "runtime"

6| "sync"

71 )

8]

9| type Counter struct {

10| m sync.Mutex

11| n uint64

12| }

13|

14| func (c *Counter) Value() uint64 {
15| c.m.Lock()

16| defer c.m.Unlock()

17| return c.n

18] }

19|

20| func (c *Counter) Increase(delta uint64) {
21| c.m.Lock()

22| c.n += delta

23| c.m.Unlock()

24| }

25|

26| func main() {

27 | var ¢ Counter

28| for 1 := 0; 1 < 100; i++ {
29| go func() {

30| for k := 0; k < 100; k++ {
31| c.Increase(1)

32| }

33| 10)

34| }

35|

36| /7 WARMUAIERE o

37| for c.Value() < 10000 {
38| runtime.Gosched()

39| }
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40 | fmt.Println(c.value()) // 10000
41| 3}

ALr@mZAPFHF, —ACounterfBiE A T — M Mutex FEEART I FE N KT REW S M2 R i
& A -

— M RWMutex A FHRA—MRBFLFH, CORPESAM . —ABaf—Ra . T —ATF
HE &) RWMutex & rwm » 23 5 A T @ & 7 & B rwm. Lock () *f rumAe 541, K& @ T
rwm.RLock () Z ZE WA 2 rwm Ao 4 - 7 & B rwm.Unlock () #2 rwm.RUnlock () A k@A rum &) 5
AR . rwm 8GR B — AN A . F rwm.RLock () A R, SLTHEE1; H rwm.Unlock()
PRI, R, AR AT ram &AL T RRAIRE R, —AERTHK (FREK
FTE) AT rwmb a4 Thesl ks .

% rwm.Lock() -~ rwm.Unlock() - rwm.RLock() ## rwm.RUnlock() % %!
& (&rwm).Lock() -~ (&rwm).Unlock() - (&rwm).RLock() ## (&rwm).RUnlock() & f& 5 X .

* F— A7 F 589 RwMutex A rwm > T 70 A 4

o rwm& B4 AA L CEEH R YA T R BRS04 AR R hed o B GEB, rwm 9 54
FAEATE 2] & % ARk — AN FIE B K R edit .t E rwm 89 5 4 Ao 4 R AR Rl B & T e AR A .

o L rwmé) B A EL TR K ERAR, 44T 69 2t e B 4 S E heik 4t 69 RAF X BARE S B S ATy
ARHANMERS, LR LEHAMBH IHORERBLANLERS -

o BrwntiEHELTABKA SRR, 60050 REREN SRS TR ALERS. 2
R, = A AR AR R B R, R R BEERE R A AT E 6 b B 46 B AE XA
ZA (WT—4#N) . #GER, —ARE5 RO 6958 T LB 8K A4 B B B e 4
mARA o B rwm bR B T ECE R, A BT R RE .

o Bk rwmtg il EA T hdi R SGEE, A THLEELBEEAFTEZANSRI MEH, BEEE
T AT R 6 e B A B4R B G 6 BT A Hein 4t 691X B AR A LK

o Bkrwmty 54 EL Tl REIE, (R0 TRHRAERBEERE, ) ATHLEEEKERRE
BHIARA miEs, RAEAREH T —REMBH AT T sl 6 XBHREELEH T —X
WA Z )G R BAF R . BPAE AT X etk 4 69K B R A A — 4k ML R 69 e B A 69X B X
J

B B I AT ARG R I A B K ARA ML IAT EAT 8 BRAF -

HWEE: — M TREREE — ML, Bp— A R e T AR R e sl T

Ce WEEWR,
— N e e A ) R A T AR R R — A A, REAFERFTIMHFELFFS L.

L= F P, e Rvalue 7k + 2% B A & Increase & & H R L% AM . M Counter £ &
mFEOGEATILE KA sync. RWMutex » M FHAITREE &, W T EGRGAT= -

1]

2| type Counter struct {
3] //m sync.Mutex

4| m sync.RWMutex

5] n uinté4
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6| }
7|
8|
9|
10|
11|
12|
13
14| 1}
15|

//c.m.Lock()
//defer c.m.Unlock
c.m.RLock()

defer c.m.RUnlock(
return c.n

%39% . syncAiR/MEE O P REGHF LR FHK

func (c *Counter) Value() uint64 {

()

)

sync.RWMutex {85 5 — AN Al 3 & 2 — N 51

& 4] F .

o

famE Tt e5ES. T—FPERT —A2ZHF

WRYE B 2| ke e A AN, T @27 R A T AE4  abde -

1| package main

2|

3| import (

4] "fmt"

5] "time"

6| "sync"

71 )

8]

9| func main() {

10| var m sync.RWMutex
11| go func() {

12| m.RLock ()

13| fmt.Print("a")
14| time.Sleep(time.
15| m.RUnlock()

16| 10)

17| go func() {

18| time.Sleep(time.
19| m.Lock()

20| fmt.Print("b")
21| time.Sleep(time.
22| m.Unlock()

23| 10)

24| go func() {

25| time.Sleep(time.
26 | m.Lock()

27 | fmt.Print("c")
28| m.Unlock()

29| 10)

30| go func () {

31| time.Sleep(time.
32| m.RLock ()

Second)

Second * 1 / 4)

Second)

Second * 2 / 4)

Second * 3 / 4)
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33| fmt.Print("d")

34| m.RUnlock()

35| 10)

36| time.Sleep(time.Second * 3)
37| fmt.Println()

38| }

HiEE, LB ZAMEFARAREA T AL E L@ 2] E 68 54 65 A &t N . kAR A T
time.Sleep A kM H A2 R 69 Fl ¥ o XAy FTIB 69 Bl % % oA R o Gk de H A& A& > X+ (F42%F) .

sync.Mutex #7 sync.RWMutex A& T A sk £ M Fo . KRB X R ZGoF kLMY 77 % K 5 Il 4 o

& & —MER T Mutex {8 k 52 3L i@ 4= 69 5] 5

"F

1| package main

2|

3| import (

4] "fmt"

5] "sync"

6| "time"

70 )

8|

9| func main() {

10| var m sync.Mutex

11| m.Lock()

12| go func() {

13| time.Sleep(time.Second)
14| fmt.Println("Hi")

15| m.Unlock() // AH—NEH
16| 10)

17] m.Lock() // Z#FEH

18| fmt.Println("Bye")

19| }

F P, HiGAFRAEBye X ATATER %k - X T sync.Mutex 4 sync.RwWMutex {648 X &9 R 75 £&

U, FHEGoP ¢ N AIRFRIE (F41FE) — Lo

Isync .Cond £ #!

sync.Cond RARET —M A X7 XKk FANE M ARR QAT .

#/~sync.Cond ¥ A — /> sync.Locker XA L LG FH . FERGBLEKMEEFTH —
~*sync.Mutex 4 2 # *sync.RwWMutex fi -

*sync.Cond R A =A% 8 . wait() - Signal()##Broadcast() -

Hcond B4 F— N b EEFHFBERT . FTF—/ATFiuecondlic,

381



https://golang.google.cn/pkg/sync/#Cond

%39% . synciR/MEE O P REGHF LR FHK

o C.Wait() LM c. L FAMOBA T RSRAGHZAMN,; S, c.Wait() ARG %K 4B

-

T o
1.
2.

—Ac.wait() AR
B S AT ARIEAND] c TR O FFMARART
KJERA c.L.Unlock() *f c. L 894 A4 ;

RGBT MARJANLERS ;

(SaT ARG A — M A28 c.Signal () S c.Broadcast () W f B2 f & # 4 A& TR
£.)

&

— 2 AR EHEANZTRE, c.L.Lock() ¥R ARE EHxtc. L FRALGH o
Al . Sbe.wait() EAFAERRKERDIEERE Y

—A-c.signal() VA AR 54 B ¢ BT AP 80 5 A AZ P 8 B — A (o RILIA T R A =
61E) .

—A~c.Broadcast () T8 4§ B2 5 4%tk ¢ BT AP 69 AR AR A 2] P 69 BT A A2 (e RILIA P R A
=THTE)

HEE

c.Wait() - c.Signal()##c.Broadcast() %2 %4 (&c).wait() - (&c).Signal() #=

(&c) .Broadcast () # & 5 X .

c.Signal() ##c.Broadcast() AMF A k@ s ENMZHGRERLET T . —MIK, c.Wait()

FgE—MeEEMN SR C /B HRLGEIR TR -

T @& —/#AE sync.Cond A4 -

1| package main

2|

3| import (

4] "fmt"

5] "math/rand"

6| "sync"

7] "time"

8] )

9]

10| func main() {

11| rand.Seed(time.Now().UnixNano())
12|
13| const N = 10
14| var values [N]string
15|
16| cond := sync.NewCond(&sync.Mutex{})
17|
18| for 1 := 0; 1 < N; i++ {
19| d := time.Second * time.Duration(rand.Intn(10)) / 10
20| go func(i int) {
21| time.Sleep(d) // t&EPU— T EREK
22| cond.L.Lock()
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23| // FHEEBKRAATECoNd . LB E REHRBIT
24| values[i] = string('a' + 1)

25| cond.Broadcast() // AP AfEcond.L#f#4ifa AL 1B
26| cond.L.Unlock()

27| // EERED AT FEcond . LARSIE MEHE A E
28| //cond.Broadcast () // _tEEVERNATMAIEXE
29| (1)

30| }

31|

32| // MERBUVRAECoNd . LIESE IBHEE

33| checkCondition := func() bool {

34| fmt.Println(values)

35| for i := 0; i < N; i++ {

36| if values[i] == "" {

37| return false

38| }

39| }

40| return true

41| }

42|

43| cond.L.Lock()

44| defer cond.L.Unlock()

45| for !checkCondition() {

46| cond.Wait() // WRfEcond. L#H41E KB &RE A
47 | }

48| }

[ 1

[ f ]

[ f ]

[ f h ]

[ bec f h ]

[a bc f h j]

[a bcC fghiij]

[abc efghiij]

[abcdefghiij]

BA Lo+ AA - (W) AF#Fids,. ATAL P8 cond.Broadcast () 18 /A 47T ik
# cond.Signal() - 4= Ef¥&9EH P, cond.Broadcast()# cond.Signal() 4t cond.L
894 2 T e Hl R AR A -

ATHEHERES, st AT LEHOERLMAEcond. LG4 TFhdi kS 4T, 3
4F . checkCondition %42 cond.wWait 7 & &L 7 cond. L 8940 & T Aedi R A 0t A4 T4k 8 A -

Fob, XTLOINMFEYHE T, cond.LFRGETAA —/*sync.RWMutexfd . =t 8 & L &4
9 A~ 3F 56945 20T LA RWMutex 18 89354 &8 T A dl R A B AT - BT AF L #4T, BA SN
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ZELITHE . =T @eGRG AT & .
1]
2] cond := sync.NewCond(&sync.RWMutex{})
3| cond.L.Lock()
4]
5] for 1 := 0; 1 < N; i++ {
6| d := time.Second * time.Duration(rand.Intn(10)) / 10
7] go func(i int) {
8| time.Sleep(d)
9] cond.L.(*sync.RWMutex).RLock()
10| values[i] = string('a' + 1)
11| cond.L.(*sync.RWMutex).RUnlock()
12| cond.Signal()
13] 1(1)
14] }
15|

£ E@eg XA+ . sk sync.RWMutex 1589 B ik A &R 5 % A -

IR A Ak — e BB T G AR BT

M A MEH BRI BRI A AR ERFEESE AN LA EGM .

CondfAAT A T B L KMHTAR—ANEL - 5 TRZAIFIL, cond bt A Rk EREH . b

4o, FT@RXAFLFIEATH L abe # bac -

1| package main

2|

3| import (

4] "fmt"

5] "sync"

6] )

7]

8| func main() {

9] wg := sync.WaitGroup{}
10| wg.Add(1)

11| cond := sync.NewCond(&sync.Mutex{})
12| cond.L.Lock()

13| go func() {
14| cond.L.Lock()
15| go func() {
16| cond.L.Lock()
17| cond.Broadcast()
18| cond.L.Unlock()
19| 10)
20| cond.Wait()
21| fmt.Print("a")
22| cond.L.Unlock()
23| wg.Done()
24| 10)
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25|
26|
27|
28|
29|
30| }

cond.wait()
fmt.Print("b")
cond.L.Unlock()
wg.Wait()
fmt.Println("c")

%39% . syncAiR/MEE O P REGHF LR FHK

W RER, % /sync.CondET AT —4 sync.Lockerfi. EREXMFFHEELERTFTE N

AKAdEE 0 HEN=ZFF ). BATRPHETRH R#FEEF . ARG T ZR$F2Go101.org M 55 W

B Aty .

', ,; 11k

ij;rlf : E 11‘1-

(FHE L IMZ AT “Go 1017 s# 15 Fgithub.com/golangl01/golangl0]l # R EA P ZFHHR)
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$%40%F . sync/atomicAF Mt & b AL R T HAF

sync/atomic w5 &, F R AL 69 R FARAF

RFREALEERAFHAREABGBRNE . RFRAEREHY, $HARBLCPURSEEEA . F
28R FRK S ILE R T R TR

EE, ALFOR GG FHAEHFRREF - ENREMKRE R MIER sync/atomic 47 & €, F R 469 R
FHAF

|Go % 4% 44 /8 T 42 et it

T —AELEAT, sync/atomicAFMEE ERET FTHRFHEEIK. EFTTUAEA
Hint32. int64 . uint32 . uint64fruintptr £# .

1| func AddT(addr *T, delta T)(new T)

2| func LoadT(addr *T) (val T)

3| func StoreT(addr *T, val T)

4| func SwapT(addr *T, new T) (old T)

5| func CompareAndSwapT(addr *T, old, new T) (swapped bool)

tbde, T AR FRAFEJZFBELTAE int32 KA .

1] func AddInt32(addr *int32, delta int32)(new int32)

2| func LoadInt32(addr *int32) (val int32)

3| func StoreInt32(addr *int32, val int32)

4| func SwapInt32(addr *int32, new int32) (old int32)

5| func CompareAndSwapInt32(addr *int32, old, new int32) (swapped bool)

TH AR FRERZRELT (4) A EE . HAGBEA (1.16) FFREFAZLZA, AR
3 B ﬁ": HIEXAREIE4H (F25%) unsafe.Pointer kFEIEY .

1] func LoadPointer(addr *unsafe.Pointer) (val unsafe.Pointer)

2| func StorePointer(addr *unsafe.Pointer, val unsafe.Pointer)

3| func SwapPointer(addr *unsafe.Pointer, new unsafe.Pointer) (old unsafe.Point
4| func CompareAndSwapPointer (addr *unsafe.Pointer,

5] old, new unsafe.Pointer) (swapped bool)

B AGots A I B EREL, it FERIELRA, BAXVGRTFEMEDY T —4AAddPointer H 4L -

sync/atomic #z /& 0428 T — A value 2R . AE 4 K4 KA *value A AAF % . Load
FfeStore . Value L Al k& F 15 B fe 5 BAEAT X A 89Gofh .

1] func (v *Value) Load() (x interface{})
2] func (v *Value) Store(x interface{})

AL RT IR T K e A FTAE IR TR A R AL
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EX Y e

T @A F R 7T defTiE H add B FHEAER LR MBI —ANint3218 . ABFF., Tt el
T 10004342 « HAFHHAZGFEHEnEE w1 . B FEERIEZIO00NH WAL IR R L4 EKIE 7
F . A2 )5 H AT 1000 -

1| package main

2|

3| import (

4| "fmt"

5] "sync"

6| "sync/atomic"

71 )

8|

9| func main() {

10| var n int32

11| var wg sync.WaitGroup

12| for 1 := 0; 1 < 1000; i++ {
13| wg.Add (1)
14| go func() {
15| atomic.AddInt32(&n, 1)
16| wg.Done()
17] 10)
18| }
19| wg.Wait()
20|
21| fmt.Println(atomic.LoadInt32(&n)) // 1000
22| }

4o R KAV F7 P42 F 6975 6] atomic.AddInt32(&n, 1) BH4&A n++, MEE M E L RRTRETR
& 1000 -

StoreT# LoadT R FRAF X VKB FTHARE R H R ETY LW setterfrgettersy ik . TlA— M
élﬂ’?’]%:

1| type Page struct {

2| views uint32

3| }

4|

5| func (page *Page) SetViews(n uint32) {
6| atomic.StoreUint32(&page.views, n)
7|}

8|

9| func (page *Page) Views() uint32 {
10| return atomic.LoadUint32(&page.views)
11| }
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e RTR—ANAFTELER, oo int32Rint64 ., M AT HEIRA 6 5 = A F 5T 2T — A 3
Ak EIRFBERE. EERTRE—ALEFTELRER, douint32 . uint64 HA uintptr
M AT ARG E AELAFEA—NERE, At MEREF T ERLEDY TG R T RERSE
B2 R sync/atomicARMBEE L&A A SubstractT Rdk . RI/AAEH G H AL A, KA
TRBTA—NEF T ELZERGE L@y A Mm%k .

1. BAEHEARAATY AT M. BA-vAEG T ZEE, ATk -v T A AERAMAIIT
RS = |+ﬁ

o0, BoARAEAA-NEERFEFc, XM -cAGoT R BIFRBILH, FTIAT R A AIIT A 8
FIANES HTM]TM&EJ AT(c-1) (BA—AEHK) MAAIIT ARG E = FE 4.

WAT(Vv-1) P AT EAFTEHBG T EvEREERNG, 2ZAT(v-1) LT (-v) 89250 F 24K

HTFTEAAAT(c-1) PHT, R AR—NMEBHTEFLCOERAREZRAT, MNBHERRY TR
A N(C-1) -

— AN F

1| package main

2|

3| import (

4] "fmt"

5] "sync/atomic"

6] )

7]

8| func main() {

9] var (

10| n uinté64 = 97

11| m uint64 = 1

12| k int =2

13| )

14| const (

15| a =3

16| b uint64 = 4

17| c uint32 =5

18] d int =6

19| )

20|

21| show := fmt.Println

22| atomic.AddUint64(&n, -m)

23] show(n) // 96 (97 - 1)

24| atomic.AddUint64(&n, -uint64(k))
25| show(n) // 94 (95 - 2)

26 | atomic.AddUint64(&n, Auint64(a - 1))
27 | show(n) // 91 (94 - 3)

28| atomic.Adduint64(&n, A(b - 1))
29| show(n) // 87 (91 - 4)
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30| atomic.AddUint64(&n, Auint64(c - 1))
31| show(n) // 82 (87 - 5)

32| atomic.AddUint64(&n, Auint64(d - 1))
33| show(n) // 76 (82 - 6)

34| X := b; atomic.AddUint64(&n, -Xx)

35| show(n) // 72 (76 - 4)

36| atomic.Adduint64(&n, A(m - 1))

37| show(n) // 71 (72 - 1)

38| atomic.AddUint64(&n, Auint64(k - 1))
39| show(n) // 69 (71 - 2)

40| }

SwapT & %R A 4= StoreT HFA A £ 4L, 2B EERIAreged (HbfRA EHRBIE) -

—~CompareAndSwapT & F 8 A A A2 # {i o & 8 AR S 69 1 LT A 2 ATH 2R AE, F B true; &
W] 2 PP false o

— 8] F
1| package main
2|
3| import (
4] "fmt"
5] "sync/atomic"
6] )
7]
8| func main() {
9] var n inté4 = 123
10| var old = atomic.SwapInt64(&n, 789)
11| fmt.Println(n, old) // 789 123
12| swapped := atomic.CompareAndSwapInt64(&n, 123, 456)
13| fmt.Println(swapped) // false
14| fmt.Println(n) // 789
15| swapped = atomic.CompareAndSwapInt64(&n, 789, 456)
16| fmt.Println(swapped) // true
17| fmt.Println(n) // 456
18] }

#Hix&, FAFALE (Go 1.16) » — 464455 (int64Ruintb4h) 69J5 F3e4E B Rb64ii T N B 3
LR AT W A . F IR K TCoME N A A A (F44F) —TRIGE -

|46 418 69 R F 421K

F@E%RE T sync/atomicir/fEE LA FRAE G R FRAERE T wAAKE, FHIB4MEG R FRER
BRI R EALY .

MAE R g2 2285 (R25%F) — L &AMFH, £Got, EATIAXB AT AR I XA EFERHY
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242184 £ unsafe.Pointer s RXI 7R . FTA4E4 £ A *unsafe.Pointer 891E 47T AGK & X 45 4%
# %X unsafe.Pointer . RI XK.

TEXMEFAE—NFLET . ERRETT Mg RFHEE . AZIMTFF, EBRTTUA
AT RA

1| package main

2|

3| import (

4] "fmt"

5] "sync/atomic"

6| "unsafe"

71 )

8]

9| type T struct {x int}

10| var pT *T

11|

12| func main() {

13| var unsafePPT = (*unsafe.Pointer)(unsafe.Pointer (&pT))
14| var ta, tb = T{1}, T{2}

15| /1 1BR

16| atomic.StorePointer(

17| unsafePPT, unsafe.Pointer(&ta))

18| fmt.Println(pT) // &{1}

19| // EER

20| pal := (*T)(atomic.LoadPointer (unsafePPT))
21| fmt.Println(pal == &ta) // true

22| // B

23| pa2 := atomic.SwapPointer(

24| unsafePPT, unsafe.Pointer(&tb))

25| fmt.Println((*T)(pa2) == &ta) // true
26| fmt.Println(pT) // &{2}

27| // PEERE R

28| b := atomic.CompareAndSwapPointer(

29| unsafePPT, pa2, unsafe.Pointer(&tb))
30| fmt.Println(b) // false

31| b = atomic.CompareAndSwapPointer (

32| unsafePPT, unsafe.Pointer(&tb), pa2)
33| fmt.Println(b) // true

34| }

), AR RTFRERARRZAGZOB%. FEL, WERELTREY, TERT, B
HE R THRAEE Z5] Aunsafetr/BE &, ATAR B R AG 1REERIED 5.

BEMANA BRI R FOZIEBHRTRELSETARESEOTRER . BFRENE/FAEX,
GoF 7 LEfET g go Fix F 4R ZEK ENBRALSBNIHGEEHX . 28, ZARKGPAIL
B CRA TR -
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$%40%F . sync/atomicAF MEE & b AL R T HAF

o RARFA Ao R L BB R FRAEARKRGEZN, RTUMEAT ¥R ENBORTHRAF. 22T
— VA ENBYRTFRES TRAARLLRT AN B4R TREIEZEF S

247 3 4 09 R 4245

sync/atomic #r /& 6, F 32469 value £ A ¥ vA A ki B Ae i B2UAE AT R AV 69 48 .

XA *value A JUAN7 % . Load - Store - Swap #2 CompareAndSwap (¥ /& A AF %&£ A£G 1.17F
FIXNEY) o EEFEEH L interface{} BA ST LR, PTAEiE 5 BA1609 5 AT LA RAR T LA GG .

{2 &3t F—ANT Fakegvalue R v, —Bv.StoreZ#* ((&v).Store® M BHX) &5 ZHA
—R, WAEH A VG R ARG ES5GBARER LMot 8 250 09 % — KRB 69 A8y BAR XA
—3; HN, BAAE-ABR. nilE o RV AL FBv.Store() ZEBAF AL

— 8] F
1| package main
2|
3| import (
4] "fmt"
5] "sync/atomic"
6] )
7]
8| func main() {
9] type T struct {a, b, c int}
10| var ta = T{1, 2, 3}
11| var v atomic.Value
12| v.Store(ta)
13| var tb = v.Load().(T)
14| fmt.Println(tb) // {1 2 3}
15| fmt.Println(ta == tb) // true
16|
17] v.Store("hello") // ¥SH—AEr
18] }

B =Ml F (4F21Go 1.17+)

1| package main

2|

3| import (

4| "fmt"

5] "sync/atomic"

6] )

7]

8| func main() {

9| type T struct {a, b, c int}
10| var x = T{1, 2, 3}
11| var y = T{4, 5, 6}
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$%40%F . sync/atomicAF Mt & b AL R T HAF

12| var z = T{7, 8, 9}

13| var v atomic.Value

14| v.Store(x)

15| fmt.Println(v) // {{1 2 3}}

16| old := v.Swap(y)

17| fmt.Println(v) // {{4 5 6}}

18] fmt.Println(old.(T)) // {1 2 3}

19| swapped := v.CompareAndSwap(x, z)

20| fmt.Println(swapped, v) // false {{4 5 6}}
21| swapped = v.CompareAndSwap(y, z)

22| fmt.Println(swapped, v) // true {{7 8 9}}
23| }

FEE, RNETAEA L—F A B4R TR RMEMERGERITR T HERAGR, TETER
S —%AeH R R . AT RASBNFRA R AEZARTEERRELARTRZEHELSENS
%

|5 F 454548 % 04 1 4505 4R i

ATRTEBAFAERAEE, Gl RFRMMZTOFAAZMFRIELX . BRAEMESTIBALT
BT BAF R GRIES A BT - ¥ LGP 8 N BT RE (F41F) — U biF Lyt 9l -

RKEBER I B ZF 5K BAIRPIDERB A A FEE P . RGBT ZARHFGo101.org M 5k BT
R P h .

» T
Lo 2000

J’I;rlflf E 11‘:

(F3 & X IEMAZ D AXT “Go 1017 K F 17 Flgithub.com/golangl01/golangl0l § FRILA P & FAR)
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https://gfw.tapirgames.com
https://github.com/golang101/golang101

F41%F . GoV &9 R HIR 5 R

Go ¥ & ) 5 /5 PR 1E
ESRE

9%%“%%(&%ﬁﬁﬂ)%ﬁ%kﬁ“%%(ﬁiﬁﬁﬂ)A

#IREAE S PATRT . AL AT
ﬁ HATIR 5 Fo 2G4 % 67 T K — 3 . 454905 AR A NG5 8

B, BAPATRF G RERN L REEZN . REARAGRRRRAAA-ANFE L EWAZRL T HEGW
A2 R 3R 69 48 A AT T 18 B AL LI AZ R B0 LI AR R B . 8 E 0L, AR — M ARe AR

Ao P 6938 S PATIG o RAD b 38 2 6905 & — BB, BpAR A SR — Hede A e AT KL T R
%

.

R, e R— BRI £ FHRIE, BasEL b —NHAa T RIS IATIG B EIE A T itk k469
EEWMAERTLEE, NAP Al XEBMRGITA . EFRRET, 2IMMEIRALIRERZRTR
tRo e REBAVZATHBAPATRF REF KRG R, RMNABFOFRBRFOTARRKB TH I RIEFS
FaCPU. BHGRFHEFRIEFFITH .

TaZ— "R EFET TR LGGoAEF « ALF %R B AR+ RIS WATIF RE R R Fem . Az
FYVETEHZ LG 1 AGHER g — ey — A 6] F.

1| package main

2|

3| import "log"

4| import "runtime"
5]

6] var a string

7| var done bool

8]
9| func setup() {
10| a = "hello, world"
11| done = true
12| if done {
13| log.Println(len(a)) // WMRFEITENE ¥R, BEE12
14| }
15] }
16|
17| func main() {
18| go setup()
19|
20| for !done {
21| runtime.Gosched()
22| }
23| log.Println(a) // EAFRIFTENZER : hello, world
24| }
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https://en.wikipedia.org/wiki/Memory_ordering
https://golang.google.cn/ref/mem

F41%F . GoV &9 R HIR 5 FRiE

ARG 94T AR T A E 4w ZATATHE. hello, world¥ikdrspdad . A, EFGITAFIEEREF
BhETEREMERY . WwRUBFEHN —ATR G ([2F 5o L) RiFH RE T FE O %RIFSIR
Apik, CHBETERTRELTRL . BRI FEARN—NMRERSRIE, EXRGFE6RM EGE
ITHRETRETR G .

Y1k & A2 CPUT #8710 % setup &4 F 0971 A 15 &) 9 FATIRT > 124F setup W42 F 89 35 & 89 AT 7 A=
T 0 69 R 45 R 69U — B -

1| func setup() {

2] done = true

3| a = "hello, world"

4| if done {

5] log.Println(len(a))
6 b

7]}

setup W23 &9 R B S PATIRF R . PTAL A2 89 1og. Println(len(a)) & 445 & 24T &
12 (o RpbATipE ) AR F R EI AR THATHE) (2, PTG REKH I BRLRE,
BTAR LT ERATRRAE, MI&hello, world -

M T RAF IR AIATR T R LSRG YR, WEFEZAERIEFLFONM. T FafdonetyiE %
HHATR Y . FIARBEFZ—ADAHRTEFFARARBRGTRF . —DRLYGGARSF R AR ZE
& 3X AR 6948 A T A IRBE 89 KA

KA T ML AGoBE 7 T R4 ¥ 89 go build -race # 4 kAhEFEHEFT—IMEEF, UIKLEREFTZEH
EEKBEFESE .

IGoﬂﬂﬁ?ﬁiﬂﬁ (Memory Model)

Ao, AT RAEGEREME, KNTERR—ADEPH— LB —KEES —IPROEREZ
B (BAZA) BT ARAMEGALRRA R )« SHARITIFRE TR L% IE LH £
— SRR . KA AT B0 3 2 T A 5 A 80 4 A AT 8 K07

TR 6GCPUR MR T RE M (fence) 54Kk SR A MATIM/F AL . —®pi2idZ R4t
R0 B F R A ARAD P S EAL BN B A MAZIE S . 122, TR e B M Ad R X SR AZ 38 AR K HbiR
BT R RGN

GoB T RHNYFREMRESNH TEMOFMUERIFRESOMEAS T, ANTEREZRERD N Z
AT R . BTAGo N EAedr R A R ARG B A M S00ik2 . Frh, ZEMERLSW
R AGoF A6 B4y S REIER FE ARG EIF . AL, AR ZARRGo T 69 3 %535 R F &
A SR ARIE AT AT I AF 69 KA AT T -

AT AT 324 2] B Go F ARIE 69 B AP KA FATIF o« X LIFARIET AEAGo 1 AARA 8 —LRE
T, WIARERARE

ETEGREF, wREMNAFHFARIERLELEFHFBIA, XEKRAXANFHT BB AT A4
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https://golang.google.cn/ref/mem

F41%F . GoV &9 R HIR 5 FRiE

KARINEFHAIANG BT B AFMHBIBNF ) LMAT. T MG, SIPTREEE
MR T f6 FF 3F 4o SLAT 38 .

|"/l\ﬁ}ﬁi\51]€']%2‘l A Bt A2 B 8 fE AT AR RS AT Z AT

A TEEANRELY, s xfoy A RIEL LA ENGITIPIA], H A x Q3T R A Ay 6947
FRZH

1| var x, y int

2| func f1() {

3| X, y = 123, 789

4| go func() {

5] fmt.Println(x)

6| go func() {

7| fmt.Println(y)
8] 10)

9] 10

10| }

W SN B e T A P AT R EEATRIES) . BB £ HIB RS

1| var x, y int
2| func f2() {

3] go func() {

4| fmt.Println(x) // WAJREFTENHO. 123, SHEEE
5| 10

6| go func() {

7| fmt.Println(y) // TJREFTENHO. 789, HHEE
8| 10

9] X, y = 123, 789

10| }

A 18 B AEAR X 69 5 PR E

T @ 7] i 69 5% 3 38 RAFMOE 69 AR AR T RIE

1. —AAE B R R L FZRFG TR A ARAE L FnRRDBRBEDTRIAN, £k
SRR SL AR il
2. —AMFEEAmAE LR na\ﬁk%%%Hi#;?ﬁé’]ﬂ‘ﬁ“iiﬁibiil_té’?%n+m&ﬁ£#%4¢%ﬁiiﬁ
FHH, e RUABERLEZFE (m == 0) » NBE LG FnR R IZIRARFG T4 R £ £ %
x\.téﬁ%no\%ik#%d’ﬁjtﬁkznu
3. — AN 6Y K A ARAF R A AT B Y Shid 8 AR K ] o M skl 18 B T R 69 A R AT -

FEb. ARG RE K. KL FnR R K EN KK E AL L8 kRl A
B AARA A —F 4k
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TEHRERDRERT —ANERFE

%413 . GoV &9 R HIR 5 FRiE

18 b8 R % e AR A & e AT R AF 8G9 AL AT

7 #) .

1| func f3() {

2] var a, b int

3] var ¢ = make(chan bool)

4]

5] go func() {

6| a=1

7| c <- true

8] if b 1= 1 {

9] panic("b != 1") // (BARATRERLE
10| }

11| 10)

12|

13| go func() {

14| b =1

15| <-C

16| if a!l=1 {

17| panic("a != 1") // BARARERLE
18| }

19| 10)

20| }

TR 3P el A A

o WKMIZ4b
o WKILIE ¢ a

%u,LWRE#@A%ﬁ¢%WMLﬁm%$$T%ﬁﬂ%“
panic A A T AF 2 AT, BAH LR

T 5

1H A KMHD 1= 1HMEEZ AT
1HFE f%#al—lﬁﬁﬁzw&

J7 45 4% Bl R E
e

E'Q

BS 83

18 A AR % 69 )5

Ay 2t T dm iR BAXAD ey
J ARIE AT T AR X6 hAR & Ak 8y -

1| func f4() {

2| var a, b, x, y int
3| c := make(chan bool)
4|

5] go func() {

6| a=1

7| c <- true

8| x =1

9] 10)

10|

11| go func() {

12| b =1

13| <-cC

14| y =1

15] 10)

16|

17| // =AM IR EE RN XA R,
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18| /! ER—AMARRABLHBIF, CERTREPIETF

19| go func() {

20| if x == 1 {

21| if a 1= 1 {

22| panic("a '= 1") // BUERERLE
23| }

24| ifb 1= 1 ¢

25| panic("b '= 1") // BERERLE
26| }

27 | }

28|

29| ify == 1 {

30| ifal=1

31| panic("a '= 1") // BURERLE
32| }

33| if b 1= 1 {

34| panic("b '= 1") // BURERLE
35| }

36| }

37| 10

38| }

BREGHN B F AMERE Mol c LR FERFPARE A XG— D2 . BATIE B it
MG g AR EGWARTRAERESY . Ffa 1= 1fb 1= 169FMEATRA true, FTAD
A~ panic B A T G243 B AT -

FELE, REHHRFEGZIAFRTRRALSFRIE LXK RGHF 69w A panic B A KL R T4
WAT 258, RAEMGoE 7 LA T ZHGMRIE . R RO FHFATERZRMT F R 6 %%
KA R R 8 %RFZBRAL . HA%R B $9Go KA &2 % AGo B 7 LA F BAF1Z K T sk 69 M A &35

T @& — AN g PR E AT

1| func f5() {

2| var k, 1, m, n, x, y int
3| c := make(chan bool, 2)
4|
5] go func() {
6| k =1
7| c <- true
8] 1 =1
9] c <- true
10| m=1
11| c <- true
12| n =1
13| 10)
14|
15| go func() {
16| x =1
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F41%F . GoV &9 R IR 5 FRE

17| <
18| y
19| 10)
20| }

I o

1

FE B F R, T @8R5 AF AR E

o MBIk = 1UPATRIEAMMIESG Yy = 1OPATIALE R -
o MBI X = 1OPATHRIEAMA B I n = 1OPATI AL

K, WAEx = 1HATH FRRREAKMAES L = 1Fm = 1ORTIMNER, KMEABFGL =
1fem = 18T L TRRIEAMMAIBZ )y = 1OIITIATLE R -

ToaA—ANBEXAGHF . EZIANB TP, MMAEEG K = 19MTRIELERMEIBG Yy = 1HATIANE
R, EREFRIELARMAIEG X = 1PMATIWE

1| func f6() {
2| var k, X, y int
3| c := make(chan bool, 1)
4|
5] go func() {
6| c <- true
7] k =1
8| close(c)
9] 310)
10|
11| go func() {
12| <-C
13| Xx =1
14| <-C
15| y =1
16| 10)
171 }
I )5 A AR % 69 5 PR IE

GoPFe Z K48 (%39%) A8 % &R J5 FRiE .

1. T —/A7TF38g sync.Mutex £ H & sync. RwMutex £ @A m. FnRARH 4 m.Unlock()
7 & RAARIEL A Fn+lRm. Lock () Z &AM RE AT .

2. H—AT FabRwMutex ERE rw, wRE FEnXrw.Lock() Z %A LRI EE, HHH—
ASrw.RLock() 7 & A RARELR £ A EnR rw. Lock() ZHAABRE G, M FHEnR R
rw.Unlock() # &R 4RIEL £ /& s rw.RLock () 7 &R AR & Z 7] -

3. M—A T FiEgRWMutex ERME rw, 2R B FnX rw.RLock() Z A AR CRAEE, HEHA—
ASrw.Lock() FEBARIEL AL FEn R rw.RLock() 7 H AR B E G, M EHEmR R
rw.RUnlock() Z %A (EFm <= n) RIEL A Ak rw. Lock() Z#EMRE AT -
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AT@EANP TP, TPRFH EAF B RIE .

e MMiiEda = 1WHITRIEAMRMIEG D = 1OIPATIA 4
o MMAEAM = 1HATRIEAMRMAIEG n = 1EPATIA 4
o MMAEH X = 1WPITRIEAMRMIEG Yy = 1OIATIAME R

1| func fab() {

2] var a, b int
3] var 1 sync.Mutex // or sync.RWMutex
4]

5] 1.Lock()

6| go func() {

7| 1.Lock()

8] b=1

9] 1.Unlock()
10| 310)

11| go func() {
12| a=1

13| 1.Unlock()
14| 10)

15] }

16|

17| func fmn() {

18| var m, n int
19| var 1 sync.RWMutex
20|

21| 1.RLock()

22| go func() {
23| 1.Lock()
24| n=1

25| 1.Unlock()
26| 10)

27 | go func() {
28| m=1

29| 1.RUNnlock()
30| 10)

31| }

32|

33| func fxy() {

34| var x, y int
35| var 1 sync.RWMutex
36|

37| 1.Lock()

38| go func() {
39| 1.RLock()
40 | y =1

41| 1.RUnlock()

42| 10)
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43| go func() {
44| x =1

45| 1.Unlock()
46 | 10)

47| }

A&, ETEOXIBENREG T, RIEFECGoE LA, MMAEGp = 18HIATH TR IEALARMIZS q = 18937
TG R, RESBIFBAEAEBMOE IO FRIE.

1| var p, g int
2| func fpqg() {

3] var 1 sync.Mutex
4| p=1

5] 1.Lock()

6| 1.Unlock()

7| qg=1

8| }

sync.WaitGroup 1A & & &9 /5 P& 1E

BEEEANS TR, —AT Fu8 sync.waitGroup Ewg £ 691+ R A0, FEA —Mwg.wait()
ZixARARS T ZZERA . wRA—2Hwg.Add(n) FHAR ARG THZIERAM, HEERAMN
TARIE X AR P AH kG — AR GRS wg A7 69T RS A0, KRR A e & AR R AR
TEAR K A twg . Wait () F & AR = ZE] .

2% : M wg.Done() Frwg.Add(-1) ZF M -

1 M 2 sync.WaitGroup 2R 69 A ($39%) kR {T4 A sync.WaitGroup fa -

sync.0nce {& # & 6917 5 FRE

1% 1% 2t sync.Once XA &G A (%39%F) kKM sync.Oonce A8 & &) 5 #R1E Fo 4o T4
R sync.Oncef& -

sync . Cond 1& # i 8917 5 R

sync.Cond {8 & 69 FARIER AR X FHE  FARERARATELLT AT - FHEx
sync.Cond £ &) @& (%39%F) kRMAFT{& M sync.Cond 4 -

| 48 4F 48 % 69017 5 4% IE
BAEARSTE 7 XARE TR FBEMREGAZNS . Am, FEE, STHRERFS KL, RFHR
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$41% ;. Go¥ &9 W ) /5 FR 1E
Foa S RIE T R R A BT . AR 0 IR B RO T I 2 R AR A B 69 P AR R

T@RAES 4o R AR RERL. 16RENE, CAETHE AT EL .

1| package main

2|

3| import "fmt"

4| import "sync/atomic"
5| import "runtime"

6|

7| func main() {

8| var a, b int32 = 0, 0

9|

10| go func() {

11| atomic.StoreInt32(&a, 1)

12| atomic.StoreInt32(&b, 1)

13] 10)

14|

15| for {

16 | if n := atomic.LoadInt32(&b); n == 1 {
17| fmt.Println(atomic.LoadInt32(&a)) // 1
18| break

19| }

20| runtime.Gosched()

21| }

22| }

AEEFF, IMERERAARI N ati B AT b IGRIMER. 128, ZMRIERA AL
GOBH XMF . LoRIARAZIREEHGoRML B E RIFEFMBHIFERAEKE, PLAZ2LGELET
BRB TR FRAEMEG A FIMFRIE. A —/issuef #EWGoE & LA B Al R T B A HR
FARIEREZTR. 223 B4k (Go 1.16) » JLEBUE R KM

HIEETHRAE (H40%) — Sk I FTHR R F 4245 -

RKPBEHRE D B ZF 5K BAIRAPHERB R A FEE P . RGBT ZARHFGo101.org M 3k BT
WRF AP G T .
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FA1FE . Go ¥ #) A A IR T ik

-
# - Sak spk e o7 . h
s ey NG 2

Al

i

.
> L] *a

G0

y . *
(FR L X EMAZ AR E “Go 1017 (& 1% Fgithub.com/golangl01/golangl0l § RILA P K HTIR)
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%42% . %&%ﬁi"fa‘lk

— s N R AR IR

*i%%ﬁéﬁ%&wéo B4 H go XAET, KATTAREZEARQIZWNAZ ; B L{EH
1 ($21%) AGoPRAEE (F40%) HBEAMARAFER (F39%F) . FRRELTHE

B—F @, GoATMLEERFRAALARETHAAMOKELETEARILE . ALGEATHI>BE=—
S L8 KR, kB BIGORLF R A 52 B b B Rk B4R .

|2 % 2RyOHRAARY

N Bl , R4 PORDITEETNZ GFIELEZZERBENG B FHIIT (F415F)

T @ XAREIARFIRT B AR

e Bk, IMBETHEZTLNERFELWETONEELOEATREZERELS;

o LR, AEWART, FMHDb == true LI TREMBEFMHa 1= nillmL. %iFEEFCPUTRE
SRS E LWLk AGIE (F41%) CRRERAPITRE . P, a
IMRORAL. ST EoORETIRAL AN T Fath A 23, THBRAESKath L EH
atRAA—/Anil k-

1| package main

2|

3| import (

4] "time"

5] "runtime"

6] )

7]

8| func main() {

9] var a []int // nil
10| var b bool // false
11|
12| /! — AN ELNFE.
13| go func () {
14| a = make([]int, 3)
15| b = true // E\b
16| 310)
17|
18] for 'b { // ZHDb
19| time.Sleep(time.Second)
20| runtime.Gosched()
21| }
22| a[e], a[1], a[2] = 0, 1, 2 // AIRERARLERMR
23| }

L3y Af2 el A48 Z LB I Lors-a bz Afa L arsb AlA H Wl B dn L 1A AR = & 238 L E YLD
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F42% . F I K AR R

F@RIAMNEFTRER ST EALETRIT, EXTRAAEALETANERA DR ARATEE,; KHE
JA s 0% B iR 6 IR B AT RAF . 124E R B oh g AR B R e BRI I RAZF BATE R R R
KAV %A% R A8 R FH syncirBEE O F R FEARARAKRABIMG o e
1| package main
2|
3| func main() {
4| var a []int = nil
5] c := make(chan struct{})
6]
7| go func () {
8| a = make([]int, 3)
9| C <- struct{}{}
10| 10
11|
12| <-C
13| a[0], a[1], a[2] = 0, 1, 2 // tHBEREERAE
14| }
Ia’iiﬂ time.Sleep A Fl k& Fl
TERAVE —AE L6 F
1| package main
2|
3| import (
4] "fmt"
5] "time"
6] )
7]
8| func main() {
9] var x = 123
10|
11| go func() {
12| X = 789 // B )AX
13| 10)
14|
15| time.Sleep(time.Second)
16| fmt.Println(x) // 3i&EHIX
17| }
KNP Z2AELEFITHOERT789 . Fx L, MHEElTL % FE RN . 22, WBRF T YR
FREERGEARD? T RERE L, GoBATH H FRRRIEA x 09 5N — & K A3 x 693 A]

F AT T, deCPUR RARAR — 2 1Jr FROGRFITER, Mt xi) 5 AR TRLELX

X8R RZ )G . BHb, BATC R %A EXRE FI4EA time.Sleep B KB FE ¥ -
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Fa2% . — R LI R BAREIR

L EAVE A — A B T

1| package main

2|

3| import (

4] "fmt"

5] "time"

6] )

7]

8] var x = 0

9]

10| func main() {

11| var num = 123
12| var p = &num

13]

14| c := make(chan int)
15]

16| go func() {

17| C <- *p + X
18] 10

19|

20| time.Sleep(time.Second)
21| num = 789

22| fmt.Println(<-c)
23| }

REAF AL S8 h 242 123827897 F 5L, oMb EAREAGRFEMXYG. T4
BRFRLIGBRARVL, €RTaME 123 . EFRNRER LR, w789 KA B/ —AAA LB 6E
W R TR .

ERAVHBIF e <- *p + x—FTHMc <- *p. ABEHEME, HHELAAETHRELRT
789 (W RTCEMAFEBFRLIRARBFNGE) . TP —K, RERERLKEAGHFEEFREFR
SEELEI O

W, ST HEEARELF . ARX pWEATRLEERMEnun = 78971 X5 . A FlB .
time.Sleep A F RALARIE *p 69 M6 1A & 4 & WIKE Z 5 -

T RAF LGP T BN GH KRR ZOEAEF B HWRIANEEAE— DG TSP ke %5 EL
4.

1| ...

2| tmp = *p
3| go func() {
4| c <- tmp
5] 10)

6]
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%42% . %&%ﬁi"fa‘lk

|&*%Wﬁ%k%%m%&§

ARGREFEENMARKLALE, o

o N—AKZARaHRECHiEd L &% LEY
o {—AMNKZARSHA L CHAZN T 3EIEIEL
o HATAHT

o MEATCWHAAMIAMT ;

o FX,

HAHIE

k]
R e &l

BT A RATRE N AR XL RAG ARG R B5h, B8 K% &R AR K XL R LA R A&
KAV IAFFE . GoBATHARBENHE — ML THEERSOWAZZGTHE RKALET X, BT hGoEATH R
SRR AL THRERS QB & M 6 57T R

EXAREEE ($37%) BEAF P, 4o Rk S 4Ffuture/promisek A egR B 22 249 K, MK
BE R REEEREE R E RS KLATAE . ki, TEYBHFF, 4N LB FHANBELR X
FALZE .

1| func request() int {

2] c := make(chan int)

3| for i :=0; i <5; i++ {

4] i =1

5] go func() {

6] c <- i // ANIMVERIKAPREEXE
7] 10)

8] }

9] return <-c
10| }

AT EFANDAR R AL E, K Y 4Efuture/promiseft JAegA B EELME VP A 4.

EF—f < ARREE” $RFFE (H37F) ¥, 4o Rk Y 45future/promisefd 6938 8 L —/NIE4E
HEE (W TEGRBAR) > WATRSFEALZBEGRERETRLOBINAOD 2 mF LT RAME
ERE

1] func request() int {

2| c := make(chan int)
3] for 1 (= 0; 1< 5; i+t+ {
4] i:=1
5] go func() {
6| select {
7| case c <- 1:
8| default:
9] }
10| 10)
11| }
12| return <-c // BAJREKAHETLLL
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Fa2% . —HF LI R GBAREIR

13] }

BB A WRTRERKAEEGRE R4 REANZ KRR Z R ELEBRBME<-c ESFIAT, TR
MZREFZRAFMRILT , MEREHDREKRZRATERL OAABELTRAEERS) -

KRB cARA—ANEFBE, NESERA—ANZRREBRY, KmBREBETEZRERAMLE.

IE%‘J sync iz /B & 6, 6§ XA 6 1A

EEERF, syncirBEEEFHER (BT Locker#E o £2R) AR ZZHEH . KMNARZEHE
18945 444 -

T@2Z—ANA R F L RARGHE F . ABIFF. ¥ cCounter.value 7 %KAM E . —4 Counter
B EALE AR A, LB AN FEMutex W —F B4 . BRI FRAEBRNFTRY, HRERER
TREAR R, FAEMRE BB MG —NREB . BiEdbMutex FRAUREZER A, €93 K
BT ARAP 62 st FBn 69— A&l AR egiz e, Eb—MRZRA &L -

1| import "sync"

2|

3| type Counter struct {
4| sync.Mutex

5] n int64

6| }

7|

8| // WAIERIEIZIAEM.
9| func (c *Counter) Increase(d int64) (r int64) {

10| c.Lock()
11| c.n +=d
12| r ==c.n
13| c.Unlock()
14| return

15] }

16|

17| /7 WHENSSIEREEK. HEHFMAN,
18| // —/CounterBEEEHE S,
19| func (c Counter) Value() (r int64) {

20| c.Lock()
21| r ==c.n
22| c.Unlock()
23| return

24| }

EATZ %I value 7 ik 69 B EAF KA R A4 LA *Counter kB %8 4l sync. Mutex {4 -

GoBE 7 Lh4E TR go vet # 4K T LA| T 89 value 7 kb9 B AT RE A —NEE G FZH45% .
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Iﬁ%iﬁé 69 3 77 18 il sync .WaitGroup.Add % 7%

# A sync.WaitGroup 14 M 4 447 & — Ntk . it # e A H0. 4R —sync.WaitGroup i)
Wait 7 & A LT A 00 BHAZ AR A . RISLIAA RAMEE, GRSLAMAKE—AMRI TR EAON
1k

A Tik—AwaitGroup A% A A &L, AT AGHILT ., BT —RAdd Z & 698A &
I 2T e 8T —RWait 7 &6 A

Wdo, ZTERGFFF, Add T EGEAZERFEEN. IO FRFOITPLERFITERLL100, T
AL 0 Bl 100 A 89 4EAT —ANME - R B RA AT —AAdd F AR R T AR E AL E— ) wait & AR
R Z A, %&RFEEAEST—ADone Z A AR T AR L LA E—Wait 7 X AR RE A -

1| package main

2|
3| import (
4] "fmt"
5] "sync"
6| "sync/atomic"
71 )
8]
9| func main() {
10| var wg sync.WaitGroup
11| var x int32 = 0
12| for 1 := 0; 1 < 100; i++ {
13| go func() {
14| wg.Add(1)
15| atomic.AddInt32(&x, 1)
16| wg.Done()
17| 10)
18| }
19|
20| fmt.Println("&&FR%)...")
21| wg.Wait()
22| fmt.Println(atomic.LoadInt32(&x))
23| }

MR ZETAdd 7 EORASEE LRI, BT o, E51ET— A Done 7 %8 A AR E £
AE—8gwait xR EZ A .

1| ...

2| for 1 := 0; 1< 100; i++ {
3] wg.Add(1)

4| go func() {

5] atomic.AddInt32(&x, 1)
6| wg.Done()
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W R R4

s
W~
\

7] +0)
8] 3
9]

Ij{: 3 Hi4¢ F Bl i Future/Promise &9 if ia

MaBE Al ke (F37F) —L P, &AM T M) — [ 3 T AR E FH #future/promisedy i & 4 £ .
B fafe fo XM AN, MW T @egEA 7 X HZAHRIE /ARG EENE .

1| doSomethingWithFutureArguments(<-fa(), <-fb())

ALr@ZITEA P, AANAEZAHAME (promiseEW L FR) 9A RFEFRERE B/F#478), future/promisedd
WAL Z AR % .

EMNEZETOIFRAAZIANIBERFRERBNIDLLER

1] ca, cb := fa(), fb()
2| doSomethingWithFutureArguments(<-ca, <-cb)

| A it B — AR L EH X AA

Gofe R AR — M REXH—NELETREXAMRMLRELEGRE . STag— L XMgA
BRFRPFG R, —ABRE L

FHGEEET R R AL —WIRA LA P, tb4eKubernetes i B P 893X Mbug 8 F23X Nbug § -

wHEE L FE ($38F) KT MefTx et kX mad.

|3t 3k F ARGE 4 8F F At F 69 A M AT6442 R TR

HEAF (Go 1.16) » 6ALB FARAF R H B B A MM LA ASEF 3t F65 . it R L& 696445 R
FREBFER—ADR. S THRAERFRE, ZIHOHEHMATRAALNLHEHNTE . FHEALES
B — L (F44F) k3k FodofTai PR 1L 644 6 BB G Mo hE R 324L G B2 A P RF ¥ 2t F .

I‘}y’i“ Z1d % time. . After AR EHET KRE TR

tlme#T/ﬁ/fF@qJéﬁAfterM%(L@"/\Iﬂﬁiklﬁ FtihiE ($37F) . HIPLFRREFXTR
LA, AR CHENARAAE ZOE—/time. Timer 14, LH G169 Timer M £ 4538 4 After &3k
iﬁ])ﬂﬁﬁﬂifk (%) AFRFRESWILFZE . w R JHAEENTEAER S RALE AR, NTHRSER
ARERSHALIIE Timer AR ER KB A HAe it HIE 46 .

tode i T @E A FF . %2R longRunning HFM AR LE— 94 AR —B 7 XHLBK, Rak
AR BE (KMETFH) ABAHE—8 5 ANEKRG Timer 4, FIEL P RA-—ANREEA
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https://github.com/kubernetes/kubernetes/pull/45291/files?diff=split
https://github.com/kubernetes/kubernetes/pull/39479/files?diff=split
https://golang.google.cn/pkg/sync/atomic/#pkg-note-BUG

Fa2% . — R LI RGBAREIR

JA 8 .
1| import (
2] "fmt"
3] "time"
4] )
5]

6| // WREFMELHHENARAT —2045%, LLeRCRIR (A,

7| func longRunning(messages <-chan string) {

8| for {

9| select {

10| case <-time.After(time.Minute):
11| return

12| case msg := <-messages:

13| fmt.Println(msg)

14] ¥

15] 3

16|

ATERKS G Timer ka2, BN Z AR (GFEM) —ATimerfd, 12T @ XA .

1| func longRunning(messages <-chan string) {
2] timer := time.NewTimer (time.Minute)
3] defer timer.Stop()

4]

5] for {

6| select {

7| case <-timer.C: // HIT
8| return

9] case msg := <-messages:
10| fmt.Println(msg)

11|

12| // WAFRIBRREE,
13| if !timer.Stop() {
14| <-timer.C

15] }

16| }

17|

18] // WIREER R

19| timer.Reset(time.Minute)
20| }

21| }

B SLRH P O IF R REF A TRARITH A9 LKA R BR K 6 R GRS

IT\JT:E}'%’J HoAE B time . Timer {&
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HF R pAR R

it
~
\

—AEA time. Timer {E A ECEAL—F PR TT . — %@,

o wR—ANTimerA LA MRFH L EW&% L (stopped) » MAA& &) Stop 7 A A false -
A Timer A # RA LG 1Z, Stop 7 AL E false REEER A xkalmer Hegdd.

o — A Timer A& EX G, CHRBEFHRCRS RESA — L@

o A—ATimer 4.k (Stopped) Kéﬁﬂﬁﬁﬁﬁﬂﬁiﬂ%Tlmer{ﬁzﬁu, &ﬂ‘]&iﬁéﬁﬁ‘\ﬁtTimer{ﬁ
PHERERGAEIRGE . XA LE—F PGB FF g if R & LT E -

— A *Timer 4 Reset 7 H b M st Timer AT AR A L LI B AWK AR ; FN. HReset ik
PERF— A TG G Timer A8 CAE FHROR Z R BESARELS .

R E—F PoH FPE)select AREH KRB PHE -0 T kb, MXEAF4EZE Timer /4 2
23, F)TVX«?M‘]Z:')‘L‘%i’E’ o ERENLAALEGZ AL PBAILERTimer A& E M Timer +* £

LhHhae— }i}]éﬁ o W RAMEA —AIMEG AR, BATLMAERAZA Timer Z wlHF sLd 69 1@
Fad i S0 ﬁfléﬁ G T—AMETRY FBES - L LB RETF .

Wodo, TREIMEFHAEBITERBR—4 (RAETH4) BRE . &L F A AR KA FE
F -

1| package main

2|

3| import (

4] "fmt"

5] "time"

6] )

7]

8| func main() {

9] start := time.Now()

10| timer := time.NewTimer (time.Second/2)
11| select {
12| case <-timer.C:
13| default:
14| time.Sleep(time.Second) // WA THIEFHATREME K
15| }
16| timer.Reset(time.Second * 10) // W[RE¥IETES
17| <-timer.C
18| fmt.Println(time.Since(start)) // K#jis
19| }

L —Atime.Timer A R FHHERN B, N FL (B£HMEH) LEZ .

HEENMMAEFERAR =/ time. Timer AR EH B E RS HZX KL, FTAREREH A2 H —
AN Timer 1 -

EAN R ZARB T time. Timer ¥JReset Z AR EE . WBREBERER AT H Y ZEBMGLH .
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https://gfw.tapirgames.com

$42%F . — WH R pAR IR

AP EE L HH=ZFER. BARPOAERB A A FFE T . REOF T ZARHFGo101.org M 5k BT
Wafe Py A .
\ \ l-/
\ L
..O \\lh A O

L ™ ‘

#- - Ap par s A .-
© ERGRNE e,
L]

K O/ , ; . '

y . *
(FR R X EMAZNAXE “Go 1017 KX #1% Fgithub.com/golangl01/golangl0l # RILA P ZHHTIR)
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https://github.com/golang101/golang101

$43%F . WHB®

AREETS

Go—IMAFAHNAETENES, Wl AFHAF AR A LR ED . AT AGRZ /7 B £ % A2 BT B
RATEAP D HONEETERF . IXRBCATF RRETRESEAFFTETRE AL, @ ALLH
BiGoA2 5 i 8 %, T AR % A A 3% K & M MR Hbug -

HEGothAe T, REEMNAMIEREYG AN NG ERELWMEIAY, (2R EAHANEFERZILT G —
S AF ZEAN B H SR TGN ZIEF A H 869 .

AR A P AR iR B A EATH P AR B LR R E I X — AR EE . ABE
BGLCH @, Wl WG ViR ABRL KT 2ERTE RN

Iﬂ‘]ﬁﬁt (memory block)

—ANABRE—BRAEITHZAREEETEER (F17%) HELENFRE . FRGAFRGR TR
TR, BEMNREGEFGRTRE . —AAFRFETRAEA T FGofheg % T, {2&—4
BHRAEAGFTRT B AGRAMH, REFORTAE S K.

—MABRTRABRE THEFORRAARS, LEZRIE—F9 .

o —NEMRMERTRA LS TFH, PTAS ARG ERMEFET —ANA BN, LA FRF L
ARBIEMRME G EANFRMA (HEEFRD) -

o —NMNRAMEEFEALERSALE, FIAS A AMEFFET —AMABRE, LA F3RF LI KR
A A LEE (B HEIFD) -

o ANMMAWKRERERIOATFINTRABRAERN —AMANFRE, IANSREMERLEETRA R

TEE

| —AME51R B R EE €38 A B3R

ENCBeE, —MEFTRIIAES —AMEH . RE, KNFIIAGETXTRE—T. KNTAE—
MNANGRECARBEGENMLETINRAAE . PTVA, S —AMEFR VKA — A5 A A, i —AMEHR
A (B3 51 A A ARBREMEIRVEG R F

|1+ 28 1% & & A5 1 A 20

HEGo¥, ATZHE (RRT) KRAEFBEAFRGHRE.

S XHBEA newfrmake RE H¥ . —MnewHFARAEZERAABE—ANMAAR. — A make FFA
RATHREFHRESANAGREARRCNZG R /b4t /BE(E 6 LA R E R EE R .

FRFEE S . WA RREE . A EIREF, —AREANEHRGHAEL K.
FATE .

=R oEARS - MR oA, (X THRERFERL FEEE - ABHEARS - OME
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F43%F . NB®k

GFL . )
o« BREREFHS .
e TR ERBAFT T WARABRMA, AARZ, BT LR EFEZFRMEHN (F19%F) .

o K- NMNERERAFTHSE
o AN E append HEF LA K B ETRB K .
o G ARG —ANEEE B FELBEHRE ARG L HTEREERTEE .

| 71 7 Bt A B AT AL 7

st — M R AR R FE R RIFNCRF, EETRZ, - WMEKHEY — A (stack) «» —MERE
— AT EFGRN G, CEA—ANAANGRELELERNEFRINFTEE. FABRGOmERR i) (B
ML ARG ERM2TFET) - HFIARGRDAWAZEBITORAZER LR E E8 I

(& . 4 THRERERERE, FAMAMEREFOBRGORIA —ANARKREA . FFGoB 7 T E4#1.11F
BiFR R, HERKRANGKAMACML AL EAIGB, £3212 A% LA 250MB . KA1 A& E4TH 2]
B runtime/debug #= it & 6, F 69 SetMaxStack k14 #kfE . )

N ART AR BEAR L o FFBEA—MNBAREP GR LA B3R AGRALBREASHER (5IR) .
HeWAEA LK G XERFREG . — MRAET AL FAE AAEFT IR F F HAR ®AE R B A 84
Loy A Ak LegE R .

Mt (heap) R—AEMGHA . FNRERF—AH . —H, wR—/KG%REH LML T—/
Bl MAMNREARETRE. FBHEREGNAERTARS MALF LT . EFROHE,
2t AR BACIIZ LR 5 P MR .

W RBIFETRIN-ANERAEETHE WS AR TE, A TRERBTTILAFREZEFR 2K
— A AR ], ML ARG 2R AR L. BB, RIFEBRRRFERLG KRG, BAX
I A5 M A B A R L8 R B R TR T B AR L

FLl, B TGof2FREHAELE. GoRRFTHAYGAGRAMTAFREANEL. IHEBRRAZA T
Gofe F YT R E 5 -

o MR EABENABILANE LGS,
o FFREAEM LN FRAE RBIZIREIL;
o JFREAA LA G CPUE B & o & 4F .

W RN EREITFRELELZL CEEREMRL) » MR T AR ARKA A G 3k L 69 & AE 3R A
BEFE BLAL .

e R —ABHFEFRAG TG L EARBAELEL, NENEILARARBHT T TR ELB THELE.
EAVTREFTGo B 7 L A4+ - 489 go build -gcflags -m 4k & A KAG o A0 & 5 3 18 69 15 36 &
ATz A RREELE. PR, BABESGoARERFEPHRRIMEFT 2T E, HALE
TAR &I REAR LA L TRARRE TH L.

FBATH 2], B A AR PO RRBIE EOEART CEE S — AR AR LA A -
T R—ARREIPELOEAZ-—MRFAATREG [T E, MNAEBTH, —A TR XIE 4 GHK
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F43%F . W%k

SlARLE. RBHESBARTERGHIF T O AR LM, NABART — MR BIES ] A X
B oAb, RiIFEETHAMA G T EOMLM A A AGHG MR o AT T RS 8 K —
B2 R AR A NG A XATRGE. RIAXAEATENBYEREORIBTRELTR
e YER .

Ed, BNTRAAEFANAECLTE (FHREATE) ARAEATHLE, FHLECEK—INTFEE—-IE
FBRGR LA AE. FEL, EHIAERERTEWAZRY, AZEIF 2 L3 A
ELeeyE () .

—ANJRBE R L6 B BT A6 Rl B AR T AR 5 T R R AR L a9 SR AT 3l A & -

o WwR-ABHMRBAG—NFRBRE THEL, MNILENMZHERMALLBRE THELE.

o R—ARAGEANTFRBRE THE, MIENARALRRE THELE.

o R— ARG EATERBRE THLE, Mk h PR AL EARK LRI L, {2bin R EY
BHEIFTRRAFARL .

fo R —AMER v — AR B T LA A, RIBLAR VKRR BB L

R AN Enew R TG NG TrRFAEAEL, LTRABEARELE. ZZESCHRR®— 4.

A ARGERGRDERER, —AHOAGRE T ELAMER . RALEABRELGAGRLGA
BRERATRAEGINFOAFR L, KA HLZEAFRGIAGE LT . Aamb, 5] A5 X LA
F ik L6 R A keG A5 4 (CEM R REALA L) FABG MG/ R H . TaT—MRETHA
BE T B b 69 {H 6 Mo nk 2T 69 45) F

1| package main

2|

3| func f(i int) byte {

4| type T int // BhlEf#iNEX
5| var a [1<<20]byte // {FAIEK
6| return a[i]

7}

8]

9| func main(){

10| var x int

11| println(&x)

12| f(100)

13| println(&x)

14| }

BT AZ ], BT B AT —HF (WRIEABFTIRAERFREVLI6HIEI) .

| =N B RAE M 2 ST T = e

A ORT ARG NFRAKZTRBEEIL.
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FAMAZ O RIG  LA2 R B 2 AR AR ER, R E AR EANRERE LR A=A RS
B G Tw R E I .

A=A EE LG AFR, SEFRBRETARFABRRGDBAEA T, ARLERHAER L6, A
B (AERA A ) Wi RE, MNLAZRTAEZ 2R EIKT o KRAARZHEGAHFRATER
12 R 6 R A3k o BRI L6 R B ARAR R 6 R A S A oAU FE AN 2] B R B B BT

TELE—ANETT — %R 5B AAT I T LA 35 38 w89 45) F .

1| package main

2|

3| var p *int

4]

5| func main() {

6| done := make(chan bool)

7| // donel@EREFERETIMENTERE
8| // BIBREINFES, FTRLEHIT RS L.

9]

10| go func() {

11| X, Yy, z := 123, 456, 789

12| _ =z // ZAEREMITRIER L.

13] p = &x // RAXHYyHSR G LW BEIEspATsIHE,
14| p =&y // Eit, BATEPEIFREE L,

15|

16| // BIXE, xBENBRAMACERSI M. SRE AR
17] /! ERRNFREENBRER. HWNFRFTTRAEEKT
18]

19| p = nil

20| // BB, yEEARBHRAEMAEENS M.

21| /7 EFCRINFRATAEEYT

22|

23| done <- true

24| 10)

25|

26 | <-done

27] // BIXE, doneBEAABHIHAHEEMSIA. —
28| // BERRRIYmE RS ¥A AR MR A AR R T o
29|

30| /o

31| }

A, BAGRFETRSBE B RATHG (FEMY) ORAL. ReAETEOIMITF. b
A bs 8K Z R EAL A bs A A I AR CEWFRERFEALCEFTABEAT -

1| package main
2|
3| import "fmt"
4|
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5| func main() {

6| // BREVIARKERK, METERTE
7] // REFTRE e L,

8| bs := make([]byte, 1 << 31)

9]

10| /1 =B ISE E R bsNIRE TR
11| /! BN BAEANSEEER, MEMIAbsK
12| // RETTRBDTEMZI T A 21 E T o
13|

14| fmt.Println(len(bs))

15] 3

XTh A ARFERNEN, FHLEFMIE (F17F) — L.

AEH—TF, AEE TAHFRE, ZNAZ2HAKLEG T bsrh 69RE R EMER TR
A fmt . Println AR AT IR ER . ZE, KA 2AME A — A runtime . KeepAlive & R Al AfE
TE X IR EI L E K B A2 SLIR R AT 0 A bs Ae B AT 51 R A Q9 R IR A AR A P .

— AN F

1| package main

2|

3| import "fmt"

4| import "runtime"

5]

6] func main() {

7| bs := make([]int, 1000000)
8]

9] fmt.Println(len(bs))

10| runtime.KeepAlive(&bs)

11| /1 ST REAMFERBIF, BATRAARA
12| // runtime.KeepAlive(bs),
13| }

|¢ﬁ%ﬁ~4ﬁﬁ&%§%ﬁﬁ&m?

BHareg g ﬁGoﬁrzﬁiz\ﬁ'H‘I (1.16/ 8 K) 1 —/F &K =6 (tri—color) AR1eiF4a (mark-sweep) H ik
B REMIHEIL. XERSNEFZGREM—MREOFLE . —PNEARZIT A KB L S
HiR%m¥y E&GE3 .

— AR EE I RS A ANNE . FREHRFE N

AAFIENE, BREURE (FREL—AHhR) ERAZEFERoHANE (FEARELEY) AGRCLE
HAERT

o AA—3 (LT—9o9M#E) mBReDIIRGAL, HAGRAGRERIFEAEE .
o REHMBEKERKTAABRERFLEANLGER LA GRIFEARE, FloEimA—NRER
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https://blog.golang.org/go15gc

%43%F . WB®

BRF| &
e BIATERTARNRENFRINANZT .
1. ANREAFRINERFRE-AAZR, HiEeECirien La.
2. REAHBARBANN G LI 4ME, FAIZEHBARINCNIAEGOAFTR. WwRk—
NI REGAGRAG G, NFLirReAREHFmARENFERI A, TN, BEZ .

(EEREIAFERPERA=—enTZRE R R AT CLEREZFLY . Atz Ry, RELCE
WP WAL EEBITE . AR CIRFAHBHGEANTE WG G A, RERANT Bk,
VA “write barrier golang” A X4EF AT ELNENTM. HmzX, YALXNMNAPWHAER, —
N GAre A B e N ARAEARICIR T EGE MRS LI RN EG— MRy &N AR, ské
ENERERBAFRARE, TG &R H A TR HINA A2 M EDKAT ;. MRk I8 LR
PR . )

FEEBENE, DEARIEA G &6 KGR BINA & T BAR R 6 & DA

REBERKAEERAHDALRREENERN .

| 7 AR 09 A 300 A 4 sHR AR D ?

THRE b6 R BAE N 69 N 5 3RS A Go B ATIN AN £ B E, ARG E R R E R (LR
A4 o BEREREFATRERLGEETE . CAZTER—BN R B A L L EHERRIE A 36
BB EREAR . P, — AR NG R T AL T RS LR AR . A —
BB ] G A% B

B (GoBH LEML.16) » T4k Ar ik B BiE MG E, —Ib97 603538 vt 2T B 09 Kk &
PR GOGCIIE T & 8 kx4t . BN E—RIBRENLE iﬁ%¢ﬁ%mﬁ&%mﬁ o b E—48
R CDLLE RN BAL R BT R NGk NG EA 0B 5 A8 LB, #7869 — 53R =l A2 44
o PTVASLAE RE TR e AR E . IR T RIAEA100. Sl 47T 238 iR

A runtime/debug.SetGCPercent &%k 8 & EATH z| M0 A . A

H debug.SetGCPercent (-1) 4 X Hl B 3h 32 R B -

—3p#eg3 R E R AT LA LA runtime.GCXEFK 8 kR FHITE -

F—BEEEENE, BATE FGoia T (v1.16) BIR R T B —/NFR% . —NGofe 5 6 % KI5/
e N B JR] 8] f& 4 A 4T 8 o

VAJG 89Go 35 4T B BR AR T fg B 69 5 % © K R

— N TRBHAE R A GRS TRA RS LB RLRIFASL, IHEGoET T AL EHo b
EumaiE A . RHES, BHGEATHGEINILK S K ERGIJavaiz iTH ZEHIF SO RE -

ABHERE HHZFBR. BAABNERNRAFZEF . R FZARBFGC0101.org W 35 T
R eh s h .
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https://golang.google.cn/pkg/runtime/#hdr-Environment_Variables
https://golang.google.cn/pkg/runtime/debug/#SetGCPercent
https://golang.google.cn/pkg/runtime/#GC
https://github.com/golang/go/blob/895b7c85addfffe19b66d8ca71c31799d6e55990/src/runtime/proc.go#L4481-L4486
https://gfw.tapirgames.com
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https://github.com/golang101/golang101

FadFE . NERR

N & A 5

AN BGoF 89 Z AP KRG R Ao xd FARUE o Fo B2 IX HARIE 23 T 45 1H 22 AR AE 89 R A= E 54 4% F 64
1L HHR T RAF R B AL R .

GoR—I1BTCEZ RAENRRIEST, PIARTLIKRGREMACIES LAY .

IGo“F'é’J A 2t FFR1E (alignment guarantee)

R FARIEAAR A MBI FARIE . W R—ARW T FRIEAN (—AEER) . MABTH
AT %ﬁ%ﬁ¢(7¢ﬁ%)ﬁ%%ﬁﬁxN%Pﬁz AT AT F A T 6945 69 W HEARE ) N 59 2

i]‘rﬁ]/\ﬁ?ﬁ%uf LA AR R 6 F B R0 g 2 FARIEAR A L R A 8 TR
T 69 2 F-PRUE AR A b R 6 —Ax o FARIE -

cﬂ >¥*
:m\w }\*‘

T —ANEMT, KT ABE A unsafe.Alignof(t) R RFE8—Axxd FHRE, EPtAH—ATEREY
FFBAMA, AT unsafe.Alignof(x.t) kKRG T FE A FHRuE, EFx A —MEHERMAEHF
HtA—ANEAATEMEFRA.

unsafe 17/ B &, F 65 % 3 698 7 AR & /& fid i 2l (69 .

itz S FRBATH—AMEt, KATAEA reflect.Typeof(t).Align() kRRAEHTH
—fxad FPRE, BT AR reflect. TypeOf(t).FieldAlign() kRAF T8 F & FHRIE .

2t T % A6 E ﬁGoﬁr/{i%w’% (1.16MRAR) » —ARA & —fst FiREA F Rt FRE S L4 F 09 . 2f
TeccgohiF R, XAATHTAF -

o B H MR F| T A XMt FRIER KA -

— A& 89 Go R iF 35wl RARIE

1. FFHEMEREG T F x . unsafe.Alignof(x) WL R&IH1 .

2. T —AEMHEENGTF x. unsafe.Alignof(x) 894 R A x 89T H F B 8 2 F-MR14E unsafe.Alignof(x.f) P89 & K
B (2R NPAL) -

3. HTF—AEKARAYEFE x. unsafe.Alignof(x) 8% Rfetb kB T E R — AT F 093 FRIEMF .

ML LR RTAR L, GoB R BHRAEMEBB{L TR FHRIERRK, CRRBITT —EREAL
&R

At 2t TR — A %iF &, AARRB e S RIEARRA G RE LALZRAAR G . B —AM%RFROR R
A 8 AR KA 6 3 FARIELA TRGE AR 6 o HArmAR (1.16) #9474 %% 380 69 23 S4RaE
T T

ESITLES XHFRIE (FHE0)
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https://golang.google.cn/ref/spec#Size_and_alignment_guarantees

Baa . WAEF A

bool, byte, uint8, int8 1

uinti6, inti6 2

uint32, int32 4

float32, complex64 4

A BURTFITHRER
LEMRZERY BURT A FER R
Hexn —MERFRIRT

XE, —/HAARF (native word) 8GR TAI24LG B L AHAF YT, AL BB L AH8FF .

BEARAE, FTHAMANGRERFS, ECEBOGFFRIEA 4RH 8, BRI ATRF RIFT LS
BB ARRAM . LRI F — N IRATCo %R F B gccgodL R L -

— T, AGoRAEF, KRATRLE MM 2 F4RE . M dEA AR KRN ITEMRAL—T AHH
¥, REREETFESHHMERIFNCoRE . FHHIZTARY AESFEE .

I R R THEMIRFFIE A (structure padding)

God R H Rt ATA X RUGR THATTHHAAL 8 -

BT LES Rt (F9%0
byte, uint8, int8 1
uintil6, inti16 2
uint32, int32, float32 4
uinté4, inté64 8
float64, complex64 8

complex128 16

uint, int BURTmFas il BELE
32{uBeM EA4, TE641%
Zep kA8,

uintptr BURT Y a8 Mo 1B

RERBTF TME— 1Tttt

Gotr fLH7A # A B A R0 RMH R+ MK - HRREIL B (F315) — XA RIR
REBRAGEH AT ETGRA .

wiERFER (ArgecgotmiF &) Kok — AR A6 R T pb R A8 23 S RIE 6945 % .

ATHRAE=F PRI FRIERZR, GohFRTRALEZMRGAFFTRIFABAAL - LTV .
BEAF—AEMERERGRTHAEFTECHOENFREBR TR LM I fe .

TOA—NERT —LFFALMRAE — AR TOHF . Fh NL@dliy. &S s
(2 FAr e ik B KD

o NEAXAMint8dyxd FHREFRTHAIANFY ; AEEA int1e 8§33 FHREf R THH2ANF
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https://golang.google.cn/ref/spec#Size_and_alignment_guarantees

Baa . WAEF A

¥, AERRVint64 8 RTANFT, 2Byt FREALASILRMH L AHIANF T, A64L R E
ABNFT .

o THFEGRA T A T2 8528 FARMEN A AT EDNF RO R K FARIE . FTAEAT 69 2 F4REFo
REEXAB inteaa R, BPASILRM EAANF T, EOMIR LANFT .

o RATIAT2RTEA B FARUEGIZE, BPASILRM EAInANFF . A6 M EHA8nA
FF o

1| type T1 struct {

2] a int8

3]

4| // TE6ALIEEM E, AT IEFEbRIHIIE A8F XTI T,
5] /! RIEXBIERTANFN. E32uZEME, ATIE

6] // FEROEIHIIE AT TIXTE, HBEXBHERINFT,
7]

8] b int64

9] c inti16

10|

11| /7 AT R TIM R AT T RS2,

12| // TE6AEEM EFIEXBIAR6/NF T, 1E32524
13| /! _EEEXBER 2T,

14| }

15| // KBTI RTFE6 4 LM LM 2440NFTT (1+7+8+2+6) ,
16| // FE324ZEM_EA164NFT (1+3+8+2+2) ,

17|

18| type T2 struct {

19| a int8

20|

21| // AT ILEFERCHIIIE A 2F IR TE,

22| // BEXBIRFINTF T,

23]

24| c inti16

25|

26 | // FE6ARIEEM E, AT ILFEbRIMIIEA8F NI,
27| // FBEXBIHEFANTFT, 32 L, FFER
28| // FHRIATRIEFER btht A 4F T FF

29|

30| b int64

31| }

32| // ¥EIT2RIRTIE6AIEM E16AFH (141+2+4+48)
33| // FE32KBMERI2AFH (1+41+2+48) .

MBI FTAEE, REXETAAT2MAARGFESE, 22 EM8 R+ HF 745 .

IO FERATE AL HREN P ERS R B FTATRAY AR HREVGRT. #
Mk EA (B51%) RIVEH .

|64 5 548 5 60 b 2k 5t 4R 2 B R
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F44%F . NBAH R
AHILF, 642 FZHEA AR E LA int64 Kuint64 4914 -

BT (F40F) —RE T —ANF L. —M6MIF R FHAFE R644L F 6 bk LR 2 8F F =t
Fog . B TARLERIFR B AT LFOMI RN R WEHRZ—AFA, B Az /E%REF S RIEEFT— /64
AL F 8 MLt 2 6AAL 2 M L AR &8 F 7 2F F 89 .

K, H32ATRME, HFERFRAMIFH B GMA S FRIERAANFEF - F—ANARESFF 3 F
896442 F #ATOML R FRAF G L BATH 2 7 A —-ABW . EH9E, —LEFL ORI R LIF64
LR TFHRAFE RGEARIRS .

sync/atomictz BEE B XA KE 8 RE .

On x86-32, the 64-bit functions use instructions unavailable before the Pentium MMX.

On non—-Linux ARM, the 64-bit functions use instructions unavailable before the ARMv6k core.

On both ARM and x86-32, it is the caller's responsibility to arrange for 64-bit alignment of 64-bit words

accessed atomically. The first word in a variable or in an allocated struct, array, or slice can be relied

upon to be 64-bit aligned.

PTVA, 1 0L 4E BT 48K

1. REFELOHRBALSACEMLOTRIRT . W R— LA T BA R ERY L6442 5 17
BT, THRSEETASER (F39%) TH.

o, WETRAREL @GR, A — BRI T ARIEA X B A b xf— 644 5 60 B TR R 5
A .

RLERZEBEA RO ENE . RAFDREAFHE—A (644%2) FTUBKINA RSF I 2 F65. &
ROy I REEG G Ao T R 2 RAVTRARNA — ARG EA —ANFRAG T E . A E Hfmake AR L=
B, RAENE X new® B A REEATI] REGE . weR—ANh ZIN—DIFREFA R A B k69 Bk
WA AETE N E, NRNETRAG b A FEERL— NI .

P A R 6A4L T VAL B2 B LA AR T35 PR R A BARFEY . AR S AR A B
644 F A 324E /M LR T 2 AWR Fi5 R . tde, R —ATLEXB AL F AR E W
RO FE—AAFET AR DI HATOLR T35 ¥, M LE A Kb A F 69 FTA T FAR T A% 2 3 4764
RT3 R . RZEARENZZ RIBGEHTA AL RN LT Ak 2 2 KR F 175 Pl 696442 F 48 F 7] i
ko PTUAE 7 XA RIT — R FOOHRE

T @& — AR T A R644L F 72 3247 R A £ 7T AR R T LA 5 A MR F 05 1B 69 ] T

1| type (

2| Tl struct {
3] VvV uinté4
4| }

5]

6| T2 struct {
7| _ int1eé
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https://golang.google.cn/pkg/sync/atomic/#pkg-note-BUG

8|

9|
10|
11|
12|
13|
14|
15|
16|
17|
18|
19|
20|
21|
22|
23|
24|
25|
26|
27|
28|
29|
30|
31|
32|
33|
34|
35|
36|
37|
38|
39|

var
var

var C

var
var

fun

}

FaadE . NBERR

X T1
y *T1

T3 struct {
_ int16
X [6]int64
y *[6]int64

a int64 // an]P Z e R Fiha)
b T1 // b.VA]P R & 7R
[6]int64 // c[O]F]IAR LM IR F iR

d T2 // d.x.VvAREES T L [R5

e T3 // e.x[0] R EEH T EHHIRTF/]A)

c () {

var f inté64 // a4t RF75]a)

var g = []int64{5: 0} // g[0]ATlZL Mtk RF77(a)
var h = e.x[:] // h[0]a&L Lt EF5a

// XE, d.y.vHe.y[0]#FA] AR &M [RFle],

// Bh*d.yFi*e . yEBRIFREH SRR,

d.y = new(T1)

e.y = &[6]int64{}

—r—r—:fr grh

40| // FRE, c. gHe.y. vIIETAITTRAR ] AR SR TJ517)0
41| // RAEE FXXHEIRH Rt Rk,

o R—AMEMRRBGEN 6T TR (BEAF—AFR) AREFERERTHF, AT RIER
FRALA AP RAM LA T AR F 5 B, RATRL % & AR A LM R e A BE{E . B b2 AR KA A
BB =N EMRERG A FROREE, RFRLE (RE) HL2HA 7 —ADENREIEGE —AF
B, FHAERBM A - NEMRER G AR

T R—ABHERESA TR -AWRTFFOFE, FEERNAZRENETIAE bR ML CEHke
ETF R CTRIES —AF8) #EA, MEITAR—4 [15]byte A RARBI64LME, H £ BATEH
% 5 A Mo R T SO AA 6 ok . Plde

2|

4]

1| package mylib

3| import (

"unsafe"
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Baak . WAEF A

5] "sync/atomic"

6] )

7]

8| type Counter struct {

9| x [15]byte // #&34: x uint64

10| }

11|

12| func (c *Counter) xAddr() *uinté4 {
13| /7 WIREIGEREE8F X T,

14| return (*uint64)(unsafe.Pointer(
15| (uintptr(unsafe.Pointer(&c.x)) + 7)/8*8))
16| }
17|
18| func (c *Counter) Add(delta uint64) {
19| p := c.xAddr ()
20| atomic.AddUint64(p, delta)
21| }
22|
23| func (c *Counter) Value() uint64 {
24| return atomic.LoadUint64(c.xAddr())
25| }

W RAkFT %, counter RA T A dAMKLCEMRGEMFEGREY, MAFi LA 4
P o6 FRMTRFZ8F V2 FH89 . sy ey i, st THANCounter RA A, HATNFY
BHT . MBS EE R TAERB LA . syncirfEEE T O wWaitGroup R AT A RA T
ik, A242 A6 & [3Juint32 XA @M K& [15]byte £ & . AT uint32 XA 692 FHRUE A 46945 %
RAMBAR - LR T 3 AT 69 B Godr M % iF B ArgecgohiF 8B R VLARE AR LY o AZSLBAR AT — AT
OB = FhiFEALRT D .

ATRFREOERMEEZRAZTFEME, Russ CoxBBUOML F MR ZE R8T I F898 . £
Wbz bixg32agmt. 2R EZBH (Go 1.16) , I WH ARG F @ .

ABmEH D HH=ZF5x. BAIAPAAERB R #FGE P . REOBE R ZABFGCo101.org M 35 BT
WRFa P T .
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Fa5% . —RTROAF BRI F

—_— A NS =2
=T 4889 N G5 R =
SR FamhERERGETREN, —AREENTEEZXCAFEERA, HALF QBT

AR KSR ARG A - AR, KAV 5O E B o i — 4 5k 8 T R I S A A
BRGOEY . ALORTHIHI G — RGBT .

R Lk LA R

GoA X B HRARA—MNFFABEAZKXGER (F) FHREFABRFHEREGLZE T —MRERKE
FHFH (F19%) ARGk (F43F) . EhRERBEATIECNETANEDR. TERSIRE
B REFA R T ELRKIATE— 4. ZTRE-ANFGET, ERRFTEAHLF, MBLZTKRD TCPUF# .
fERANEELERYHREGAFRE .

Wde, 3T @XEARAL T demo HEAEABERNIGE, BB RRKYMFFTHENHANARE, LB 0%
TEsOMEALCELAMENG AL

1| var s0 string // —MERAEE

2|

3| // —MERE R

4| func f(s1 string) {

5] sO@ = s1[:50]

6] // BRI, seMs1AZHEARENNTFNFIIRR—NHNER,
7] // BRSIBNXECEABHRERT, BEsoNMAEFERF,
8| // FIAEMNEZMRNERESSE BN, RARNAFRS
9] // RBESOFNHAIEFR, MACFTEATIEFRER.

10| }

11|

12| func demo() {

13| s := createStringwWithLengthOnHeap(1 << 20) // 1M bytes
14| f(s)

15| }

Ak E@e) f RS AGRBEAZREE, RNTARTFHBREXNGERBRA-ANF VR, A
Ja B RE R .

1] func f(sl1l string) {
2| s@ = string([]byte(s1[:50]))
3| }

WA LA REYG T ELRZTRZH BALALRIRPREGEFTFA#HEHMTARR EP—K%K
RRLEY .

AT AF A B HGotr E Bid Rt F /45 BRI ($19F) R E—RRL RO B4, K2
H—ANFTEORR -
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Fa5% . —RTROAF BRI F

1| func f(sl1l string) {
2| sO = (" " + s1[:50])[1:]
3| }

WH AN RGO T EATREAR KSR FELECNTLECRFERWRTRELK
@

B Z AR Br b NG B P R B 6 7 ik & AE N £Go 1.10475] N8 strings.Builder & ki — R Rub#
a9 £ 4 .

1| import "strings"

2|

3| func f(s1 string) {

4| var b strings.Builder
5] b.Grow(50)

6| b.WriteString(s1[:50])
7| sO@ = b.String()

8| }

BB ZA T R A R TR R BB R AM AL . — Bl AR, MGo 11274, &
1T AR strings 77 M & & F &) Repeat RECRLIE—NFH$ . MGo 1.1274 . b &l A
M strings.Builder ki —R b £65 B 4 -

MGo 1.17FF4 . stringstzfiE L F I AT —/AClone &%k . RAAMIKZALE—NFHEGRES
I

| TR ARG EE

FIFHBEHEM, FUALTHRABATHEGNERE. ATOIXERD Y, %K gHiAA
B RBEMA S1OAEGNERGFRRKENERFBETH (BREALCHEIAERANER) -
Flot B 4 s@ 454 3] B £ S M B3k, BT ULk 75 343 1 B AR AL .

1] var s0 []int

2|

3] func g(s1 []int) {

4| // RRs1IKEIZ KT 30,
5] s@ = si[len(s1)-30:]
6| }

Lo REATAGEZFGERMEAZRE, RN LMERKGFHIONTEHEH —0, ESFWA sof
SITEFRBREALEFYNF*R .

1] func g(s1 []int) {

2| sO@ = make([]int, 30)

3| copy(sO, si[len(s1)-30:])

4| // I, MRBKAHCES|IBEABESITENNER,
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HA45% . —RTRGNE MR F

5] /7 NIRRT A EMT o
6] }

HAREZEEZROWA LE T4 mEm e le A G
E@ii

ATERXERS Y, hJFARNIE, sHOBRANLERTLHTH -

1] func h() []*int {

2| s := []*int{new(int), new(int), new(int), new(int)}
3] // ERsYIA L.

4]

5] return s[1:3:3]

6] }

ARENZFOARBRED G A MARER T, CHENILERLLER, BHEERANLEZRGLE .
HZANMCEZRGAERINAAEGRANSInt AER =L, RN AL EEA XA int 4 -

ATEHLEZHEGYRHEAERE, RNLAEEZRGTEF O

1| func h() []*int {

2] s = []*int{new(int), new(int), new(int), new(int)}
3] // ERsYIA L.

4]

5| s[0], s[len(s)-1] = nil, nil // EEHRETEIE

6| return s[1:3:3]

71

EMNEFFERAMBWA AFHRE (F18F) FEE— LA LA PO

| B A4 A2 Aok X T i ARG K A B

A, —MEFPOXLEHAELKARLTRERS . GBI FFALHBL TARAERIGHAZF
¥, HARZLTRERS QB & A 6 TR KGR B BN

GoEATHE TAMREFFRFIELTARAMERSG WAL . —RAWNIRGoBITIHR A I E — AT
MAERSOWAZZKALRTRAGHERE; —2AHENTREEKALEL LA

EATV L %8 % A A ARG P 0 — R R R )AL T RAEERS

A B A AZ I RBEAE 6 time . Ticker /4 v & w89 K 2 R
5

Z— A time.Timer AR ABEA, —REEE KWK A LR K . EFTFT ML RER G

429



FA5%E . —RTRONBFRRDF
time.Tickerfd, &ATLMPEAF Co)Stop 7 EZLERE, TMEKKE TR AFE EIL.

AT ER AR R 4% % (finalizer) mi&mA9K XA F
i e

W —ANBEREED —ANEIRG] AL A P 6 — A LT 46 5 Bk sl 20 6944 BT 5] A 89 N 75 3k 7k 4%
ek g .

Wodo, ST @IAAHREZAARGE, REF xFoy 8§ BA R E R FRIE2WE B DL

1| func memoryLeaking() {

2| type T struct {

3] v [1<<20]int

4] t *T

5] 3

6]

7] var finalizer = func(t *T) {

8] fmt.Println("finalizer called")
9] ¥

10|

11| var x, y T

12|

13| // tSetFinalizersR¥A A ExkEREM L,
14| runtime.SetFinalizer(&x, finalizer)
15|

16| // FEATHEE R — MBS XMy RS BEH,
17] /7 FH A REE Ay A A] [ali,

18| x.t, y.t =&y, &x // ytk&FTH L,
19] }

BTk, TBEA—AMEFRGIABATQERELES .

AZH—TF, RANF L Bk d ERAMMHE (F51F) -

|x BARRFEGGHENERE

w L (F20%) ARFIHN -

APhEEE HE=ZF5 . BAIABVETB R A ST o ARG T AR HFGCo101.org M 35 71 B
Hpgathp ey sl .
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Fa6E . —WE P LY

— e R4
%3l

o RSP K GG {E BT VA IRl 4K E BF 50

o AR EXAGYE T VARMA E len (VA X cap . close . deletef=make) 5&Z M 695 42
o AMEREA LK

o MRBAEAMMETURN AL TEE (T{...}) £RF?

o XAXAYGRTL

OW%ﬁ*ﬁ%ﬁﬁﬁmﬁﬁ%%MJﬁﬁﬁi%?

o BAVT AN A4£eg XA B A 7 ik ?

o ftaMegR &TMﬁmmﬁ EAR R F 2

o N FR A A i i A AR AR 0

o PRl R AT JaEEg?

o TR EAT FFILAR?

o AR AR AL T E A AR BA S R 2

o MEALXKMALT S MR —AeFRE—F T () F?

o TR B AL ST K 6 5 B T VABE B B A kB A b T AR B OB R B Ih?
o TRk ik K 694EAa 25 R VA 6,5 — ANEioh ey "] L 6948 2

o LA G BRI AZ K XL EEY ik

o JLAHIEF I BT K

o BEhiifERmiIER T EIAG— B

o AGof2FiEATF I &= 4 B KA M FGHEH

|70 s A S AL 048 T DA IR 4R KR 3 0

FGoF , T HIAP K69 LA GME T AR A K E H 9

o FiFEAM
o HF KA
o 1h EAH
o BRAT XA
o i XA
o o XA

EE B EATRARFRGII. TEE, JIFPRXAYGERZSAHARBERER > AEAIEHG . 5
b ?ﬁ$%&n£ﬂ%ﬁﬁ T8 LR G INA TS AR ERS . EHEEAE - (F17F) %
RELZ8.

AR LA EGA T AR A E len (AR
cap - close - deletef make) FZX1A M 69 % 42
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6T . — R B2

len | cap |close|delete|make
FHREA [T
F 48 SR A B4R 4R A FT A FT A

Wk A{E BRI ERZ < VA
B 4t 1A =T VA UL |77 L
ERCi:N =T VA FT A| 7T A =T VA

n>\,n
Ak
e
&K
s
P
kv
Pk
=3
F

T AR E & E len AR 69 S R 69 E 69 KAV T A AR A (7 L k) &
1B AR 7T VASR 2 for -range #3189 range X4 F )5 -

Iﬂﬁa%' Al b B

g |EREEGIR GRATAIKEIGERT WK GHERA LIRS SR EEGTAR
A e | BN RY | RETEE? | 2EAGEL eI VLTS

Tt ‘ N & & 2

L & =2 2@ % =

1k %= (3 z < z =

Bk 4t b z % = =

@ik @ z = i =

(D 3t F Az 5 Hi% B F0 B AT R, .
(2) 3¢ F 7 F 1k 69 F 445 5,

) MR, — AR KRB ARAR I B AN A RS TR RS BRI R
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Fa6FE . —HHEGELE

TEREEMGRETARNAERAG nilIFRAET -

£A (T) |T(nil) 8 R+
18 4+ 1 word
1k 3 words
Bk 44 1 word
i iE 1 word
3 3K 1 word
Zu 2 words

J’—iﬁ']ﬂiéﬁ)i‘f/ﬁr/{{%é R .
AT —MGofA ey KB B9 (F17F) RATERTT .
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WA A (F2473
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o R—ANHFRAR L RFF L BAEE, WFEAERA-ANEE
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& & e KA HAE R & TR AL RIFEN DA
unsafe.Sizeof
unsafe.Alignof | uintptr =
unsafe.O0ffsetof
¥
len GolEZ e P PI3F .
_ o WwREAZXNsAT—MFHEFE, Nk KXlen(s) KA RiFR
int M1
o WwREAEXKXNsEAT—MKAREL KA, HEBsF oA %KE
cap FMBREEAEBAERAETZORLOAMN, MNEX KX len(s)F»
cap(s) & %iFet 2 1A
ZKINKA A -
real float64 &
%ﬁfﬁ?ni oz z A B RE . KZxXreal(s)fimag(s)EsHA—MEIKF
imag ﬁ>& & Ak K A 7 i 2 A
ZKIN KA A &
complex128
complex (ERAX Goizza kPRI . K& Xcomplex(sr, si) RAAsrAnsi#th



https://golang.google.cn/ref/spec#Length_and_capacity
https://golang.google.cn/ref/spec#Constants
https://golang.google.cn/ref/spec#Constants
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HA6TE . — i B eh B4
F F bR AT REARZIN o B L JET AL LA JFARR, BRTETEA.

BREEAR B LM E A JEARA .

|70 3 ik X80 45 4 48 R T A 6 — A Sh 89 T ik 8982

TH AR X EALERTIAGC S —ANEINE T H oA

FIL TR0 GBAT | F o6y T ik ey H & EEATH R

% b 8 ok ) 84 3L PR )
B 44 7T _ Rl key 4 L0 %4 A & & )
g | & Ok = ataplkey] 5 i A B L &
FE _ z‘ﬁi%é%»&é Wile & &AL ~
P e, ok <- aChannel B ARG &
e &uﬁ%m§ﬁﬁ%§ﬁ &

(% 7T i 6 {H A% & A F LT 5 KK
HAE, K7 E—ABIR. )

v, ok = anInterface.(T)

EAT

nu\z

Pl S8 S sl h A X LR 7 %

K FINNEAT G, HAVT AL T @ JUAF 5 R 4% S AT A2 K A TR .

1. @ — KR SIS 69 18 8 R 8 -

make(chan struct{}) <- struct{}{}
/] B
make(chan<- struct{}) <- struct{}{}

2. M—AMREHA LG RELRLE R FFIEY GrELFRIERT S XA ) @3 RHEE.

<-make(chan struct{})
// BE

<-make(<-chan struct{})

/! BE

for range make(<-chan struct{}) {}

3. M —Anilif i 15 B H R % FUE

chan struct{}(nil) <- struct{}{}
/! BE

<-chan struct{}(nil)

/! BE

for range chan struct{}(nil) {}

4. AFF — DN EAT 5 3 89 select AL BRI .

select{}
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https://github.com/go101/go101/wiki/The-perceivable-optimizations-made-by-the-standard-Go-compiler-%28gc%29
https://github.com/go101/go101/wiki/Panic-and-crash-cases
https://gfw.tapirgames.com
https://github.com/golang101/golang101

FA7TE . GoP #nil

Go¥F & nil

nil ZGoP ¢ — /M A M BRZOME AR RF . REFLGEXAGREARAnil LA = REALE
ETREBIGET RAMFGoiE T HMEFE R nil ARAEELCEZT POnull RAENULL - EREFE XA
AH > LEEHY, [22GoPHnil L TiEET P null RENULLEZFRKG R 6 .

AL R RF G 7] A nilta X9 ERF 5.

|n117%*/|\ﬁiﬁ BF 64 A7 18

BN TTAALEEAE .

|5 91 69 niddm iR 4 T oA & AR 5 A0 R 6 B

FGoF, ME WA NIl TARFTFI#E (kind) & KA 69K .

o HHARE (G RAxLPFLXMNELIH)
o BRATRA
o ki RAH
o HFRA
o MERA
o HuXA

|ﬁi A OAARIR A nilE A kR

GoF L e &) AR FAA & AR INRA, e

o TEBAIRIRMA truefe false WK IAE A A A E XA bool -
o MAEMIFRMA iota®HKIALAM AN E LA int »

{2, MEPARRFNLILEA —ARAREY, RECARSHAGTREY . FxE, MEAFRR
HFnil RGo P E——MNERARNEVGEURHA T . RATL AR F R 6EZ 8T RF R
AL BT — AN X B R nil A M2 LR .

- /l\g'J % :

1| package main

2|

3| func main() {

4| // AR AR HE T R S BRI LSRR S HEWT I N ni1p2ERY,
5] _ = (*struct{})(nil)

6| _ = []int(nil)
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7] _ = map[int]bool(nil)
8] _ = chan string(nil)
9] _ = (func())(nil)
10| _ = interface{}(nil)
11|
12| // TFEX—HEM_EEX—HZE
13| var _ *struct{} = nil
14| var _ []int = nil
15| var _ map[int]bool = nil
16| var _ chan string = nil
17| var _ func() = nil
18| var _ interface{} = nil
19|
20| /7 THERTHMERNET .
21| var _ = nil
22| }

[nilF&— %45

T E PAARIRA L1 T AR E R B G Fl L AR IR AF AT 3 .

— N F
1| package main
2|
3| import "fmt"
4|
5] func main() {
6| nil := 123
7| fmt.Println(nil) // 123
8]
9] // TEXITHmERE, RAMTPRINI1E— M int{E,
10| var _ map[string]int = nil
11| }

(Ot —TF, EECBZ PO nullFoNULL L R& R4EF . )

IT\ Bl AF £ 69 KA 69ni 148 49 R AR =T 48 48 ]

—ANERGFAEBG NG R BE L —E, ERni 186 1B 9 (BaZER GRS A nil 2 F) -
BPARl — /AR A nil A Eni A R T & —4£89 . (22 RE XA nil{H0 R T ThE & T —4E8 .

- /l\ﬁ'J % :

‘ 1| package main
2|
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Sizeof(

Sizeof(

nil

Sizeof(

Sizeof(

nil
Sizeof(

3| import (

4| "fmt"

5] "unsafe"

6] )

7]

8| func main() {

9] var p *struct{} = nil
10| fmt.Println( unsafe.Sizeof(
11|
12| var s []int = nil
13| fmt.Println( unsafe.
14|
15| var m map[int]bool = nil
16| fmt.Println( unsafe.
17|
18| var ¢ chan string =
19| fmt.Println( unsafe.
20|
21| var f func() = nil
22| fmt.Println( unsafe.
23|
24| var i interface{} =
25| fmt.Println( unsafe.
26|

m)y ) //

c) ) //

£)) //

i) //

24

16

EHIITEO R RO R TEBR AT AARMA LIRRIFESEFIA . EOIF s b 2R T 7 ink%F S RF
AL ZAARM LBITHLER . ARG AARME, ZEAHBMEKRF .

HTEHAFERES, WRANSKRBE TR -4 (kind) £&, FELEMNOEMEAnil &7, MNXAA
XA RTHZAF -

| % R Bl £ A i 148 5T 48 T fiE Al Z AR

W, TFA5 60 /47 6 438 ik R AL

2| var _

4| var _

1| // error: ZKEURILED
= (*int)(nil) == (*bool)(nil)
3| // error: ZERURILED
= (chan int)(nil) == (chan bool)(nil)

E I 2Go P O LA ILM] ($48F) % T MR M/E T uA4n gk . £ A F 6nil {8 238 46 X B,

o

T A AR R AR Y

1| type IntPtr *int
2| /7 FEBRIntPtrEELER N int,
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3| var _ = IntPtr(nil) == (*int)(nil)

4]

5| // AHAZBEIL T inter face {3358,

6| var _ = (interface{})(nil) == (*int)(nil)
7]

8| // —AWaIEE AR B AFE R

9| // LRI HFRHATIREREL,

10| var _ = (chan int)(nil) == (chan<- int)(nil)
11| var _ = (chan int)(nil) == (<-chan int)(nil)

| Fl — 2 2 8 A Avni LA T A8 R A AR Z Ho gk

HGod, BRETEAM . A AR RE R R LFLRERY . R FE A LR aReg £ 6 | AME
(E3Enilfd) ZIF&KE . thde, TEOGLMERRFRAL .

1| var _ = ([]int)(nil) == ([]int)(nil)
2| var _ = (map[string]int)(nil) == (map[string]int)(nil)
3] var _ = (func())(nil) == (func())(nil)

{252, B4t RA . Wk R R FE A A ATEAR T A 4n XA KA 69 AR n11 AR IR AT LR -

1| // XJATHRFERIZIR)

2| var _ = ([]int)(nil) == nil
3| var _ = (map[string]int)(nil) == nil
4| var _ = (func())(nil) == nil

| % A ni 148 T 46 9F A0

o RTHIRG AN nilEAF MG E A Ao XY, mF AT E, NkERELfalse. AH
&, AT Z AT, A Oni AR EEHRA F — i@ o XA, A mIGsbbigiEe A A A
Fomei. Mo (F23%F) —LF, BNMNBEE M EOBATUAEER—NMEEEZ @GS
Fo —MEBEOEARERA - NBEoRAGIRTUALGEZA AN 0@l EFE o B Rl iy
2. —AnilFEoOEA P 