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Yavarg

F—E

TAAREERY

‘Y EIOVENNFERR (MAFGESETHET),

PRRAFA] DA (RS &

PR, A

1.1 ARIRFFIRHE

515 PR PAE AR, FRIRFFRITETRE N

identifier
: Identifier
| PUBLIC
| PRIVATE
| PROTECTED
| OVERRIDE
| ABSTRACT
| SEALED
| OPEN

| REDEF

| GET

| SET

Identifier

: '_'% Letter (Letter | '_' | DecimalDigit)=*

| """ '_'x Letter (Letter | '_’

’

Letter
: [a-zA-Z]

| DecimalDigit)=*

package 1 module SR F, BARIART 72 95 BARIRFAI R 46
FRIRFF (raw identifier), EI@EFRIAFFZER TREF SN, HFER CREF/NER ASCI ZRtEHIh TR A-Z
Fla-z) s NXIZk (ASCH 4wty _) Frk, EREEKENTR. 8F (ASCI FwIEIEF 0-9) = NIk
(ASCIl 4mHEHy ) HETRNFRE, FIERAREE @RS E—N k515 (.07, HAER

[N}
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DecimalDigit
: [0-9]

KT REARMENRRFERRRTS, eiESHIRETI RIS

Keyword

as break Bool
case catch class
const continue Rune
do else enum
extend for from
func false finally
foreign Float16 Float32
Floaté4  if in

is init inout
import interface Int8
Int16 Int32 Inté64
IntNative let mut
main macro match
Nothing  operator prop
package quote return
spawn super static
struct synchronized try
this true type
throw This unsafe
Unit UInt8 Uint16
Ulnt32 Ulnté4 UlntNative
var VArray where
while

BRSO R A DWEARRIAR B IUREIR 1 &, BN HES EAF RN Y7 1E, B DMER

EIEMARFE

Contextual Keyword

abstract
private
redef
sealed

open

override

protected public

get

set
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1.2 3 SHIEATET

AWM SAIAFRRRIEABFEANGER: 25 () T, 2, ; NS SCREER), TieHIE
T2 BEFRRRISSEFRVER, IR NMER ; 2RRIRIEREFEHEER 1T, BTSN
HAEE, e HIRGERR, BEA] MBS BAF—FEEAMID token BRI RS, HATLME ; —FEIEAR
IR B IR EE T,

BATFEA] A IRTE R D token ZIH], (HER T FEAIHAIZE L REATREN I token Z[RIAY 7Y
BITHIZ S, TR FEEN ZATERZ SN, HMHIT, RdE R ITE” RN (R RTEERR 5 2/ token
HN—FATENREREFEH) FERITREIED token AIEY BB RANXE A ANSERET, “&K”
DAL R ANB IR AT 2 PULH N token HFY D IRRT, DLFELEE SR /EHUHAT RN RIA A BRI LS R
. 25BN

let widthl: Int32 = 32 // The newline character is treated as a terminator.
let lengthl: Int32 = 1024 // The newline character is treated as a terminator.
let width2: Int32 = 32; let length2: Int32 = 1024 // The newline character is
o~ treated as a terminator.

var x = 100 + // The newline character is treated as a connector.

200 * 300 - // The newline character is treated as a connector.

50 // The newline character is treated as a terminator.

B FEABATRENMN D token ZAIK 2 IRFFRIZ

o —TCERVERFRIR RS ()4 1L 6 A TR B A ;

« ERRERA, (FEZRE token ZIRIZE (A TRHH D BEAT;

« R5IHAFERF, [ FEZEI token 2 [AIEE1E A TIHR BB

« constant pattern #, $ fI'E 2 FHIFRIRAT 2 8122 16 #A TR BR AT S

E: Bidtpm HREEE THATRHENM token ZRIFY 2 BRAFRIZNRE, HARRIXEL S REEE H iR
77 (R THATR, SWERCHEAREXSFEHNERR),
FAPRFHEEMZATERENEM T “RKILER” 7N

o NTBATFERE, JBFNE—PILRAVIRE NG5, BfE I
o NT2ATF/RE, HBREPNEERIFE X =755, RIFEITE;

« WFZATREFAE, HIEFE— DL IR WG 5 DIFITFSLAAR MU HS #), BELEDT
fic;

o NTATER, HBFE DL +/, BIE LT,

1.3 FH=E

FHER -MRIEN, EFRTHE D IRERESRRIE,
FHELARY, U HAFEERNRAERE: BEII FRABEER, Rune 28, M/RIEUFIFHF
FRRA, FHERIEEN:
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literalConstant
: IntegerlLiteral
| FloatLiteral
| RunelLiteral
| booleanLiteral
| stringlLiteral

stringlLiteral
: lineStringlLiteral
| multiLineStringlLiteral
| MultiLineRawStringlLiteral

’

1.3.1 BECAITHE

BRIy ER 4 MEHIFRoRE IS (R ob 5 0B BTZD . /\HtH] (1 0o 8¢ 00 FIZ).
T (RARISR) . 73 (EH ox B0 oX BISR) . R AT DAIA] iRy fE Sk e & BECA T IR A
IREAL,

BRI ERIEIRE N

IntegerLiteralSuffix
'i8' |'i16' |'i32' |'i64' |['u8' |'ul6’ |['u32' | 'u64’
IntegerLiteral

: BinarylLiteral IntegerLiteralSuffix?

| OctalLiteral IntegerLiteralSuffix?

"% IntegerLiteralSuffix?
| Hexadecimalliteral IntegerLiteralSuffix?

| DecimallLiteral '

BinarylLiteral

'’ [bB] BinDigit (BinDigit | '_')*

BinDigit
: [01]

OctallLiteral
'9@' [00] OctalDigit (OctalDigit | '_')=*



OctalDigit
: [0-7]

DecimallLiteral
: ([1-9] (DPecimalDigit | '_')*) | DecimalDigit

DecimalDigit
: [0-9]

HexadecimallLiteral
'0' [xX] HexadecimalDigits
HexadecimalDigits
: HexadecimalDigit (HexadecimalDigit | '_')*

HexadecimalDigit
: [0-9a-fA-F]

HrF IntegerLiteralSuffix EZ35AIHIR R A

Suffix Type Suffix Type

i8 Int8  u8 Uint8

i16 Int16  u1é Uint16
i32 Int32  u32 Uint32
i64 Inté4  ub4 Ulnt64

1.3.2 HFRECEAITHE

FRECAIFHER 2 MiRRRER: A GRARIZ) 7]kl (EH ox 8 oX Aiigk), it
HilE S, BEE Ny (RSN JREZEDEESH—, BT/ NG e S 1E5E 7
(EH e B EHIZR). T7iEMIFEAA, BEE DA/ NG (BE/ IR JEZVEEHE—, HEXNHHE
SHREEE) (EH p 0 PRI, [EIRATDAINAT A S 28R T8 E I RS B i E Y B AR A,

 REECRAL FH B RETRE OV

FloatLiteralSuffix

"f16' | 'f32' | 'f64’



F—% ks

FloatLiteral
(DecimalLiteral DecimalExponent | DecimalFraction DecimalExponent? |
< (DecimallLiteral DecimalFraction) DecimalExponent?) FloatLiteralSuffix?
| (Hexadecimalprefix (HexadecimalDigits | HexadecimalFraction |
<~ (HexadecimalDigits HexadecimalFraction)) HexadecimalExponent)

DecimalFraction

’

.' DecimalFragment

DecimalFragment
: DecimalDigit (DecimalDigit | '_')=*

DecimalExponent
: FloatE Sign? DecimalFragment

HexadecimalFraction

]

.' HexadecimalDigits

HexadecimalExponent
: FloatP Sign? DecimalFragment

FloatE
[eE]

FloatP
[pP]

Sign
[-]

Hexadecimalprefix



"' [xX]

Hrf FloatLiteralSuffix JGZ52BIHIR NN

Suffix  Type

f16 Float16
f32 Float32
f64 Float64

F/REAIZHEHE LG true £ false,

booleanLiteral
"true’
| 'false’

’

134 FHEXNFEE

FRBEFHEER DN =3E: BTFNEFHR, LTFNEFHE, STRAFNEFHEHE,

1 ?ﬁ%%ﬁgﬁﬁéﬁiﬁ?ﬁﬂﬁ%ﬁlo%%ﬁ%WﬁTu%Eﬁﬁ%%E . WNSRARE
K31 S8BT (\) (ENVFREASIFRUEEN, FEAHFTEMN L (). £ FEFHE B E
BT REE AT,

BATFRT BB H ERETEE SN

lineStringlLiteral

rna

(lineStringExpression | lineStringContent)* '"’

lineStringExpression
"${' SEMIx (expressionOrDeclaration (SEMI+ expressionOrDeclaration?)*) SEMIx*
o I}I

’

lineStringContent
: LineStrText

LineStrText
: ~["\\\r\n]
| EscapeSeq

’
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SITFHEFTHEFLGERFEFE=ZTNEIS () H=1P8515 ), 5I5HFHAEA LEER
HENEEF. MRERATEEFFHRO=173515 (" 8) SR () EAFFEAFHFR, T
DAHECATRTEN_ESRHT (D)o SIRAETF R ="ME S ERERITR, SELRTFER A B
RN =PNEIE, MgRFERE, NATHTFHHRTHE, 2ATFTHRTHERN UB-RZT,

ZATFAT R HEAETRE O

multiLineStringlLiteral

rnnna

;P ONL (multilineStringExpression | multilineStringContent)*

multilLineStringExpression
: '${’' end* (expressionOrDeclaration (end+ expressionOrDeclaration?)*) endx '}’

multilLineStringContent
: MultilineStrText

MultiLineStrText
s ~("\\)
| EscapeSeq

’

TR RAETFHEN PSS NS ) M— 83580515 (8" 7k, FRESRENS
EF, BEEHISFREITMARNSISMSFREIT MR SERNFH S NI, ELURTXFERZA, W
RIC BRI ILECRING [ SHMHEF NMEIH S, NgERE. S2TFFRTEHE M, RESITFRETE
Er]DIBEEAT, FRXFHET, BXHNNER T 2T RETRHRTHE, FHETINEZYEREE (8
MFFFREHEL S

ZAT R R E B RE R E SO

MultilLineRawStringlLiteral
: MultiLineRawStringContent

fragment MultilLineRawStringContent
: '#' MultiLineRawStringContent '#'
| l#l rna .*? rna l#l

1.3.5 Rune EMFH&E

— Rune FHEHFH r 73k, FIR— (BIISENGS) BTFREFHE, FAFHFHENLD
MBI EE— DT, BEN:



1.4 BAFH

RuneLiteral
'r’ '\'' (SingleChar | EscapeSeq) '\'’

] [ NN

r (SingleChar | EscapeSeq)

1

fragment SingleChar
~L"\\\r\n]

EscapeSeq
: UniCharacterLiteral
| EscapedIdentifier

’

fragment UniCharacterLiteral
"\\' 'u’ '"{' HexadecimalDigit '}’

[ '\\'" 'u' "{' HexadecimalDigit HexadecimalDigit '}’

| '\\'" 'u' '{' HexadecimalDigit HexadecimalDigit HexadecimalDigit '}’

| "\\" "u’ "{' HexadecimalDigit HexadecimalDigit HexadecimalDigit

< HexadecimalDigit '}’

| '\\'" "u' '{' HexadecimalDigit HexadecimalDigit HexadecimalDigit

o HexadecimalDigit HexadecimalDigit '}’

| "\\" "u’ "{' HexadecimalDigit HexadecimalDigit HexadecimalDigit

< HexadecimalDigit HexadecimalDigit HexadecimalDigit '}’

[ '\\'" 'u' '{' HexadecimalDigit HexadecimalDigit HexadecimalDigit

< HexadecimalDigit HexadecimalDigit HexadecimalDigit HexadecimalDigit '}’
| "\\" "u’ "{' HexadecimalDigit HexadecimalDigit HexadecimalDigit
< HexadecimalDigit HexadecimalDigit HexadecimalDigit HexadecimalDigit
< HexadecimalDigit '}’

fragment EscapedIdentifier
I\\l (ltl | lbl | Irl | lnl | I\ll | rna | I\\I | I_Fl | ivl | I@I | I$l)

1.4 BIFEFF

TRINE T SRR RER (REITRA T, BOERIILARES), XTEMRERFRIEAN
A, BEBERIEL
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Operator Description

@ Macro call expression

. Member access

(] Index access

O Function call

++ Postfix increment

-- Postfix decrement

? Question mark

! Logic NOT

- Unary negative

% Power

* Multiply

/ Divide

% Remainder

+ Add

- Subtract

<< Bitwise left shift

>> Bitwise right shift
Range operator

< Less than

<= Less than or equal

> Greater than

>= Greater than or equal

is Type test

as Type cast

== Equal

= Not equal

& Bitwise AND



1.5

A

Operator Description
” Bitwise XOR
| Bitwise OR
&& Logic AND
[ Logic OR

7 coalescing
|> Pipeline

~> Composition
= Assignment
*k= Compound assignment
=

/=

%=

+=

<<=

>>=

&=

&&=

G0 N ERE A =
BATHERE, DA /7 Pk, TBIEESON:
LineComment

"7/ ~[\n\rlx
SAFERE, VERINASGIE /% F1/ 2,
DelimitedComment

"/x' ( DelimitedComment |

1.5 FF

XFHRE, BIEENN:

L )*? /!

11
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oA —a N
g KAl

CIIRIEIE S B —FERSET (statically typed) 1BEE: KELRIFRF L 2R ARG & & A TR R 1F I,
A, GEREIES B —fEE3E (strongly typed) EE: FPNRIAREE R, H HRIAXPRBIRE T
ERYEBUEZS [T SR IR R, BSSEBURN SR 2R AN H AT DATS AR e AR SmiE i BRI K & F 2R A5 R AR
PR,

CRARIRIIAT 73 928 AAfAE2ERY (immutable type) FIRJAEZETY (mutable type) o EH, AT
D RFNCEREZRA (9 RS AINNE B2 A ) 1 IUEE2E7) | Rune 285U, Bool 24%Y, Unit A
Nothing 28! String 2854, Jt4H (Tuple) 28! Range X%, F%{ (Function) 8% enum 28%Y; A
ARRAUELFE Array 288 VArray 287 struct 285, class 2EAUF] interface 287,

AA[RAIF AR AN X FITE T ARIZERBNE, HBIEE-EVGaHEMA2E4EDTh; Ak
BIROME, HEAREVIGH TR R MBS T,

BT REGBE—NBEMEE, KAREUE DA CATTS R IR,

2.1 RA[2EE

NEAKIRN A CTREE S PRI AR EA,

211 HfERA

BUERB BB A 577 SECR A, 73l T R R S BECRRIE S B S (signed) B
RAIRITERF S (unsigned) BEHCERAY, Hrh | BRFSEHCEEAIETE Int8, Int16, Int32, Int64 A1 IntNative,
YR TF RS K E N 8-bit, 16-bit, 32-bit. 64-bit FIF-AMHEEA/NERFSEEUERIET, LTS
EHERAUEIHE UInt8, UInt16, UInt32, UInt64 Al UIntNative, 72 FIH TR R KE N 8-bit, 16-bit,
-bit. 64-bit M FEMHIXK/NTIFSEEUERZREY, 7 REEEAE4E Float16, Float32 1 Float64,
DRI TR REN 16-bit, 32-bit 1 64-bit AU RELHIZEL

IntNative/UIntNative K E S Y FIR AN TE —E,

IR T RTE R EEE B DU EAT T R R

Ik

Hél%

w
N

Type Range

Int8 —27 ~ 27 —1(-128 t0 127)

Int16 —215 ~ 215 1 (-32768 to 32767)

Int32 —231 ~ 231 1 (-2147483648 to 2147483647)

Inté4 —263 ~ 263 1 (-9223372036854775808 to 9223372036854775807)
IntNative platform dependent

13



14 FoF KA
Type Range

Uint8 0 ~ 2% —1(0to 255)

Ulnt16 0 ~ 2% —1(0to 65535)

Ulnt32 0 ~ 232 — 1 (0 to 4294967295)

Ulnt64 0 ~ 204 — 1 (0 to 18446744073709551615)

UlntNative  platform dependent

Float16 See IEEE 754 binary16 format

Float32 See IEEE 754 binary32 format

Floaté4 See |IEEE 754 binary64 format

Heh AT HEMEH, OMmEIES SRR T —2RAIRI% CET AL IEN T Ry RIRI4
/N

1. Byte ZETU/ER UInt8 HUZRAYH4, Byte 5 UInt8 2T,
2. Int/UInt KA HIEN Int64/UInt64 FIZEAIFIE, Int 5 Int64 5E2FN, Ulnt 5 UInt64 522
EM,

let a: UInt8 = 128
let b: Byte = a // ok

let c: Int64 = 9223372036854775807
let d: Int = c // ok

let e: UInt64 = 18446744073709551615
let f: UInt = e // ok

NH B S M AR E R i B E SRR S R AR

2111 BUERAITEE

FATAR 5, 24, 2.9, 3.14 ERXHAEENREXRTHE, FEHERERENERREN], FEE
MHHENREBUE L

NHD B AR BN R A,

BHEA BRI DAER 4 MudflRoREa L R, R ot B, ML ob
(8 eB) JT3k, JUHHILA 0o (8 00) JTk, +7RHEHILA ox (B eX) Jisk, TIHIARIZ. BN, =]LAK
THEHIE 24 € N 4 MTERAMER 0, B RXIZ _ e BAerER, 7T EIRBIB(ERIAE:

0b0001_1000 // Binary.

0030 // Octal.

24 // Decimal.
0x18 // Hexadecimal.

BRI HERIERE NS B T &,
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TR BCEAIRT S TEEE 754 #5380 Float16 {# /] IEEE 754 FHYEREER (binary 16), Float32 {#
F IEEE 754 i EFEER (binary32), Float64 {#/H IEEE 754 RIS ERZN (binary64), —7
FREUEF A SREE Y, Ny (B8N Mesessy, HEEMMERIRTER: . X
Hfll, EHHHRRT, —NEREEDECS —DEEE D — NGRSy, I E S IRE /NGRS
BEEEER > (DLe BUE NHIZ, IKECN 10), TET7HIRTRF, — MEAMEDECES — PMEIE
NEER > (BLox 1K), RN S4a8E > (BAp 3 P VRIS, JRECY 2), HREEAIESTHELMEHERD
EFEZEFEE: E% (POSITIVE_INFINITY), fiJc% (NEGATIVE_INFINITY), Nota Number (NaN), IiE
0 (+0.0), 10 (-0.0), HH, THFRREELRBH TRRUE, FIAKRMMERITE SEETE, sSok—
MEEF R EBPRATERERN, HERARTT, LHFNFSHRERRFSRE, 6 “EnER, G
IE” BRI, NaN RREE R Z2LE N ELFSIGM, FIanHEIETCF A 0 B RAZE NaN, (%R 2R
HEZHIAT:

3.14 // decimal Float64 3.14.

2.4e-1 // decimal Float64 0.24.

2e3 // decimal Float64 2000.0.

.8 // decimal Float64 0.8.

.123e2 // decimal Float64 12.3.

0x1.1p0 // hexadecimal Float64 1.0625 (decimal value).
0x1p2 // hexadecimal Float64 4 (decimal value).
0x.2p4 // hexadecimal Float64 2 (decimal value).

R ENIEIETE S W R 8 A 2 E T,

CRGRIZIE S AT SN B NEE S AEIERLTE 5/ N (subnormal floating point number).

X F Float32 AU E/NATFRRIIIETE MECH 27149, K20 1. 4e-45; MR AME A FRIECH (2 —
2723) x 2127 R 3.40282e38,

XtF Float64 KRG/ Na] FoRMIIETR SN 271074 KZ4h 4.9e-324; MR AR ERRIVECH (2 —
2752) x 21023 KL 1.79769e308,

23E 0 PR /NI FIERIS /N E TR & AGE 0 BT, BLRFHESEE,

2.1.1.2  BUERAUSHRR R BRERY

BUERAIS R R EIT 4G EARIRIERT. AOR(ERT. XABROER, B (BD BER. —ToiSR(E
fF0 (E8) WMEBRER. BTBECRASRE D EBRER, MFERCERRR T AR R IERT SN, Hapnsk
TERFESEHE, [RIEE R ENARECEM E R EBRER (RN A RAAET),

BARRERFESEM (4. B (). ' . B () BER ). B (%), BRAERREFREHRE
B (BRERERRENS IRETEAET) BRHT, ZEREARBRIEFIIN MRERIIEELLIHEE, R
TR DA FERI R BR BB TR, DU ToR M2 A R, XTRABREFIIEIME ST, B2
FEAFTIAANFRING, NHE2EGIABESA EREARE:

2+ 3 // add result: 5
3 -1 // sub result: 2
3 %9 // mul result: 27

24 / 8 // div result: 3
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7% 3
2 x% 3

5+15-2%10 / 4
5+ 10 -3%4%%x2/3%5 // result: 14

5
I
e

// mod result: 1
// power result: 8
// result: 15

MAREFFEAEAIRE (1D, B (<O, BB >), 15 @), fuFa (1), el (1) KTAHRIERH
P, E2EE 4 EPXT R RANIINE, T A A2 E] 5 B ERIA B

110

10 << 1
10 >> 1
10 & 15
10 *~ 15
10 | 15

//
//
//
//
//
//

bitwise logical NOT operator: -11
left shift operator: 10%2=20
right shift operator: 10/2=5
bitwise logical AND operator: 10

bitwise XOR operator: 5

bitwise logical OR operator: 15
0b1010 & @b1110 * @b1111 | QbR101  // result: 0bo101

KARBEFEENT (O KT ) NTET (=), RTET G2, HF (=), 7% (=), XA
RIERGEFZ— Bool KHUAIE (true 8¢ false), KT RRBIEFFHIFAYI, BHSEE 4 =P XT
KABMEFTHI N, T I fa] SR 28 I AR B AR R | SR R R

2 ==3
2 1=3
8 <10
9 <=9
24 > 28
24 >= 23

B (B) BREFEEEY

//
//
//
//
//
//

result:
result:
result:
result:
result:
result:

false
true
true
true
false
true

(++) MEE (--), AIEME-MRRIRERET L), BT

TEEM (B) 1. Bl OB BAEFFRBEIMENESERIEM R, HREEA TR E, KA
L BN T HBAENCFER, XTEE () BRIEFRIEMEN, 258 4 EhxT BN E R
BRIEFFRIN . T 285G AR R ERY B (8D #R(F:

main() {

var i: Int32

var j: Int32 =6

i++ // 1
j—=//7]
return 0

b

=6
=5

—ILASRIEFFEA - R, SRENERIEEIEN, KT - IFRH, 152558 4 EHXT -t
SRR, T A 2805 R R — T SR

var i: Int32

var j: Inté4

5
100
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var k: Int32
var 1: Int64

(B6) MEREFEERE (=) MEESWERIE (op=), HH op AILLZREABRIER. BERIERMAL
BAER R ER ZTRER. (B8) TRERIER DISCHl— ME N BUER AN RIX B A 26 52 B 1R E,
*TF (BE) MERFEFFMEH, BSEE 4 EPXTUETAHING, T A28 5 AR AR
EH (BEE) WERE:

main() {
var x: Int64 =5

var y: Int64 = 10
X =y // assignment: x = 10

-i // k=-5
-j  //1=-100

X +=y // compound assignment: x = 20

x-=y // x =10
x %=y // x = 100
x /=y // x =10
X %=y // x =20
x=5 // x=05
X **%= 2 // x = 25
x <<=1// x = 50
x>>=2// x =12
X&'y // x =28
X "=y // x=2
X |=y // x =10
return 0

3

77 R BRI R T

TFRIISFIREEE (EREEMIRIE) . BRI, XARE. 81 (B #E. —xE () 5
e, KIFREMN (B8) WERME, FREETERREFR S EARGRIRARENERE, FRRERE
JIMRRIBMFRZER: EXRREAF, WREBRIELIEN NaN, NFREAXWERS false, FRT NaN
= x 5 x != NaN U550 true (x AT DUEBLEE NaN FE AT ETE D o

let x = NaN

var y = 3.14

var z = x <y // z = false
v=x!=x//v = true
w

= (x<y)=I(x>1y) // w-= false

FEEARRIEF, HF NaN BUC7 FIFIARIERE |EEE 754 FRifE:

var
var

2.1.2 Rune 2£71!

OEfZRFEIE = ([# F Rune 287K R Unicode code point . IXE(EA[ ARIFTEIFRF, JEFTEIFRF (OF
A REVFRY, EEIRT) . FRTER (W51 SRR AL)



18 HoF XM
+ Rune A!=FMHE (Rune Literals)
Rune KAVFHEMIETEE X2 URune KA FH 2,
Rune KA FHIEH X B5| SMFRFHRK, 0:
ISI
I5!
"' // blank
AEFTENFRR R R A FEEFE AR TR () EX:
escape character character
\0 Empty character
\\ backslash \
\b Backspace
\f Writer
\n newline
\r Enter
\t Horizontal tab
\v Vertical tab
\’ single quotation mark’
\” double quotation marks ”
\u{X} Any Unicode code point, where X is a 1-8 digit

hexadecimal number

* Rune AT HFHVIR(E
Rune KB SZFF L ARMERF (FR4E Unicode code point ZmAZiE TEEED),

main() {
"Al=="A" // result: true
A=A // result: false
'A'<’a’ // result: true
"AT<="A" // result: true
"A'>'a’ // result: false
"AT>=TAT // result: true
return 0

}

2.1.3 Bool 271!
CHRIETE = Bool FRRAM/REA,

« Bool ZXTIFMH= (Bool Literal)

Bool KA FHERAM: true F false, DHIFR “EH” 1“8,
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let booll: Bool true
let bool2: Bool = false

* Bool AR
OIS 5 N SRHUET S Bool Z [AIRYSRAH Hji"lfﬂ:ﬂlf Bool MIfE(F Y Bool ER(EMH, 4

N GiEE IR, Bool ZKRASTIFHVIRIER : MEBRE. HoEaMERIE (&&=, ||=). MrXREE
(==, 1=) MFTEZEEE (1,88 | ). TEA‘&WJIEEHH.

main() {
let booll: Bool = true

var bool2: Bool = false

bool2 = true // assignment

bool2 &&= booll // bool2=true

bool2 ||= booll // bool2=true

true == false // return false

true != false // return true

Ifalse // logical NOT, return true

true && false // logical AND, return false
false || false // logical OR, return false
return 0

2.1.4 Unit 2£5!

Unit REIHE—NME: O.

2.1.5 Nothing 2%

Nothing Z—HMIRFRRIZER], BN EMEMI(E, 7 H Nothing BATHERAA KA, Nothing BERE
SEAES, BIANGNSRAZ &N Nothing 2R, MIHCKIZ AN ZWER, FtAFRENHAEAT; 0REE0E A
HIEENZEON Nothing 28, MIZZHIFENSENZPORE, REOHAAG BAIWHIT, INRIAFE
RIKIUE Nothing 28, MIHFHIAME RIAFAFE R ASIWIITE], S EdR a2 AT
ESE

KTMLEFIAEA Nothing KA S IEHIHAZFIAT,

2.1.6 String 284!
CERIZIES (A String RRFRFEHEEM, HTRIECAEIE, H—H Unicode FRFHE T,

2.1.6.1 String FHE

FRRFHE DD N=2: BTFNRTEHE, SOFEFEHE, 2TREFTRTHEE,
FREFHENBEE XS WAL T HEET,
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BATFIY R FEEMERA NG SE X (Fla0, "singleLineStringliteral”), 5SS /HAIHNZEA A
EERHENERTR GRT IR AINE S AN MHI \), BTFRHEFHEARESER—1TH, ©
REESERZ1T,

let s1 = "" // empty string
let s2: String = "Hello Cangjie Lang” // define string s2
var s3 = "\"Hello Cangjie Lang\"" // define string s3 containing

n

o character
var s4: String = "Hello Cangjie Lang\n"” // define string s4 containing character \n
// illegal string with character \
let s5 = "hello\”

// illegal string with character

n

let s6 = "Hello "Cangjie Lang”

ZAFREFHEL=TNEIS (""") Bk, FU=TNGI5 (""") 4R, T KRNG5 a7 21T,
LN, FHEMITLEONG | SEITENSE 17T, FNERRE DN =TNE SNk, ZHEY
NEF DR ERHENEREAETR BRTIREXN=TXNE]5 """ FEEMHIIA \) . TEYET SR
A, WREEDEEHER X =7NE15, Wk, FRTROTRARTEHE, TR THELNNE

b
=17,

&

// empty multi-line string
1et S-I = nnn

nnn

// Error: there must be a line terminator after the beginning double quotations.

nnn

let errorStr = abc

nnn

/*
The result of s2 is:
This
is a multi-line string
*/
let s2 = """
This
is a multi-line string

nnn

/*
The result of s3 is:
This
is a multi-line string
*/

1et $3 — nnn
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This
is a multi-line string"""
/*
The result of s4 is:
This

is a
multi-line string
*/
let s4 = """
This

is a

multi-line string

nnn

/*
The result of s5 is:
This is a

multi-line string
*/
let s5 = """
This is a\n
multi-line string

nnn

ZATREFRBEFHELA IR NS ) —DNEI15H8E, FA— DG 15 U EER
BHHS 1) SR, FEFENE, FREFEHEESRE —DMLEANG 5 A aE R M H-S R
RIUTHL, FHERTNS SSRGS 2 ANANE R LZEESENERESEFA (R T — NGS5
FHAEMEREI N IHS) . FELRTUFE R, MREIBRI BRI [ SFIMEE M H S, NgwERE,
ANET (F@E) 2ATFFEFEHE, LTRAFHEFHETHINEEREMRE (B FRIWE SO,

// empty multi-line raw string

let emptyl = #""#

// empty multi-line raw string

let empty2 = ##""##

/*
The result of s2 is:

This
is a multi-line string
*/



22

5
I
e

let s2 = ##"
This
is a multi-line raw string"##

/*
The result of s3 is:
This is a\n
multi-line string
*/
let s3 = #"This is a\n
multi-line string"#

/*

The result of s4 is:

This is a "#

*/

let s4 = ##" This is a "#
"

// Error: the beginning and ending numbers of ‘#' are not matched.
let errorStr1 = ##" error string "#

// Error: the beginning and ending numbers of ‘#' are not matched.
let errorStr2 = ##" error string "###

// Error: the string literal is terminated when meeting the first matched ‘"##".
let errorStr3 = ##" error string "## error "##

String ZKASTRHMEM == EITHIF (R 1= TR, WOFRFEMESE, LEMNEENTN M code

point sequences FE2AH[F,

2.1.6.2 HEFH

HEFFHEEMES - PEZMEERKINTFHEFEHE (MEAT2TREFRETER) . 4

RETITERNT NERTFITRN, S MEERERELEXIPON N RIS HIZERE 5,

BMREREALTA (3 IESHEK, HiNL $ 315k, KIES Pt —#ERRIAXEAF, (2

NRENZT, ZATFIFBEPIBEREI SR HT,

let obj = "apples”

let count = 10

let interpsl = "There are ${count * count} ${obj}."

// The result of "interps1"” is: There are 100 apples.
let error = "Empty sequence is not allowed ${}" // Error

IRFFFEFN $ FSEHRA {, NHAEE $ FS08, WRIE $ 5l T XFRF\, BaTLie

$ FSRHEENE {, ENIEEPIRERIEALH,
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let d1 = "The $ sign.”

// The result of "d1" is: The $ sign.
let d2 = "The \${v}."

// The result of "d2" is: The ${v}.

HERAIAM A E A, HEZ2EANHE ToString interface 295, _EIREANHBIEAIESH 2
ToString interface,

2.1.7 Tuple %!
CHREES A (Tuple) RAIR—PMHSAREZEBASTHRIAATZE (immutable) 2851,
(Typel, Type2, ..., TypeN) ¥R, HA NRFBITTHMEERE, XTIorHHZA WAMT:
1. Typel Z| TypeN A DUBIERERAY (ZRK N A~/ TF 2, Bl Tuple Z/DZ=7TH),

2. NTFTHE YR, BN K 4E, A DAFIRUER Typek F2RAUASLH,

3. ¥ (Typel, Type2, ..., TypeN) i Typel Z| TypeN ¥57£5# F == HATEHE (FEH 1= #1TE
HIAREE) W, I Tuple KRBUASCHRHE == BHTEHFIZE (A 1= HTEAINE); &0, I Tuple 3£
BUAKFE ==F0 1= (QNSRMEA ==H1 1=, FRIFEREE). W IMRIZEAAT Tuple SLEIMESE, 4 HAHHERIA
B (index) WITR2HEE (BHECNINKEMES),

Tuple ZERIMIIETEE LN

tupleType
2 (0 type (', type)+ ')’

21.71 JTTHFHE

TTHFHEEME ARSI (exprl, expr2, ... , exprN) FR, HEFZNREXZEGHES DR, H A
BNMEREAXFDIHEARFIZETR, Tuple literal BIIETETE X H:

tuplelLiteral
: '"(' expression (',' expression)+ ')’

T2

(3.14, "PIE")
(2.4, 3.5)
2, 3, 4)
(2, 3, 9
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24

2.1.7.2 fERTCAMIER

TLAA A AR 55 — T ER TR . Re— Dt AR BRI TR s E R A RAZEE, T
T PR/ 7 ARARTX 22 3R (B PR A IR [EHEEA T A

func multiValues(a: Int32, b: Int32): (Int32, Int32) {
return (a + b, a - b) // The type of the return value of the function
» multiValues is (Int32, Int32).

}
main() {
var (x, y) = multiValues(8,24) // Define an anonymous tuple who has two
~ elements, i.e., x and y.
print("${x}") // output: 32
print("${y}") // output: -16
return 0
}

2.1.7.3 JTTHRSFRVIIA

T FREIL tupleName[index] B9 R iFRIEFFENEMARAGERITTE (index TRM 0 FHIART FFR,
FHHHGER D Int6d RAEWFHE),

main() {
var z = multiValues(8, 24) // the type of z is inferred to be (Int32, Int32)

print("${z[0]1}") // output: 32
print("${z[1]1}") // output: -16
return 0

21.7.4 ESOTHERZE

FEE OTHRAIR AR B, Al DAEISSEAUNRTE, MgmIRasiRIBIE P LN SCHEWT H AAR AL,

let tuplePIE = (3.14, "PIE") // The type of tuplePIE is inferred to be

~ (Float64, String).

var pointOne = (2.4, 3.5) // The type of pointOne is inferred to be (Float64,
«» Float64).

var pointTwo (2, 3, 4) // The type of pointTwo is inferred to be (Int64,
< Int64, Int64).

var pointThree = ((2, 3), 4) // The type of pointThree is inferred to be

o ((Int64, Int64), Int64).
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2.1.8 Range &%

CHGRIEIE S 4 Range<T> 37K Range 28, FFZ5R T HRESLI{ 9SEH T Comparable interface #1
Countable interface U255, Range XM FRR— MG EE A KW, 7 H 2 — M AZE (immutable)
KA,

£ Range<T> RAULHIE = EE start, end fl step fH, HA, start #l end 7255 R~FHIE
IREAKILE, step RonFAIFHIEWN NTEZ BIRZEHE,

Range RAISTHFER == #1THIE (EA 1= #HTHAE), MMEFZEERT Range SEAIAESE, 2 HARY
RN ARG 8 “EHEEGH”, HEEMNN start {E. end {E/ step (BN NS,

2.1.8.1 6Z Range £/

FAEFRH Range 1B .. M1 . .=, BRI TOIE “EHAGFF” f “LEHAF" B Range SLfl, EAIH
AT BN start. .end:step fl start. .=end:step (EFF start. end I step ¥EFREN), X F
XFAPRIAR, AT,

1. BE3K start #1 end HISEAUMEE, step HISEEL Int64,

2. KW start. .end:step H, X step > 0 H start >= end, 53 step < 0 H start <= end i,
start..end:step iR[A—= Range L6l (FEEIEMITTENZTFY]) ; R start. .end:step HY
R ZIF Range SLf], M| Range SEHIFRITRAIMEIZET (end-start)/step [A] FECEE (BIKT4E
F (end-start)/step FIR/INEED

3. #IAR start..=end:step #, 2 step > 0 H start > end, ¥ step < 0 H start <
end i, start..=end:step JR[A—~=5 Range SLf; 415 start..=end:step FIZ5EZIEZ Range
2, W] Range SEFIARITTERINEET  ((end-start)/step)+1 [ FEEE (B/NFZEF ((end-
start)/step)+1 B AEEED,

let rangel = 0..10:1 // Define an half-open range [0,10) (with step = 1) which
«» contains @, 1, 2, 3, 4, 5, 6, 7, 8 and 9.

let range2 = 0..=10:2 // Define a closed range [0,10] (with step = 2) which

<~ contains 0, 2, 4, 6, 8 and 10.

let range3 = 10..0:-2 // Define an half-open range [10,0) (with step = -2) which
< contains 10, 8, 6, 4 and 2.

let range4 = 10..=0:-1 // Define a closed range [10,0] (with step = -1) which

< contains 10, 9, 8, 7, 6, 5, 4, 3, 2, 1 and 0.

let range5 = 10..0:1 // Define an empty range.
let range6 = 0..0:1 // Define an empty range.
let range7 = 0..=0:1 // Define a closed range [0,0] (with step = 1) which only

0
< contains 0.
0

let range8 = 0..=10:-1 // Define an empty range.

4. FiKF start..end:step fl start..=end:step 1, step FIERBEET 0;
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let range9 = 0..10: 0 // error: the value of the step should not be
< zero.
let rangel@ = 0..=10: @ // error: the value of the step should not be
o zero.

5. BT RT2EIMY Range<Int64> KA SLFIFHE NARRIERF [1 B A DAEEE start 5 end Ak, Al
e R, start #lend H200%EH, HH step BAIER (BRIA step=1),

let rangell = 1..10 // Define an half-open range [1, 10) with step = 1.
let rangel2 = 1..=10 // Define a closed range [1, 10] with step = 1.

let rangel3 = ..10 // error: the start value is required.

let rangel4 = 1.. // error: the end value is required.

let rangel5 // error: the start and end value are required.

2.1.8.2 Range AR
Range KAMFRIXN FEEMTE for-in RiZXF EUWEINRIEN), PUAMEN IR TEE KR, TE
FERE:

34 Range<Int64> AUHYSLHIFHTE FARIERIERT [1 I, start 71 end #J2ANER), ENBVEBEEA
() R SCHRE : 7 B E A E B AR [1 HSHEEAE Range<Int64> i, [#HEF &I
start i start BEZET 0, &% end B end FEZET Int64 AY&H AME,

il

2.1.8.3 &YX Range KH![y4r

TERE M Range<T> KRR BN, FIDARAAINZRANRTE, Hr] IgIEAARE (N B dwiEas e ie
BT SHENT) .

let rangel6: Range<Int64> = 0..10 // Define an half-open range [0,10) with

o step =1

let rangel7: Range<Int64> = -10..10:2 // Define an half-open range [-10,10) with
< step = 2

let range18 = 0..=10 // Define a closed range [0,10] with step = 1
let rangel9 = -10..=10:2 // Define a closed range [-10,10] with step

s =2

2.1.9 Function %!
BRECEEA (function type) R — D EKEEAIEE, CFRFEZ immutable Y, EECEERIRIETRE ON:
arrowType
: parameterTypes '->' type
parameterTypes
(0 (type (7,7 type)x)? ")!
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SR parameterTypes MIR[FIZER type ] -> %, Hr, SRR —X () Z0E
A7, O NRTLAEE 0 Pl P (1 EMUER , 20F):

O -> Int32 // A function type has an empty parameter type list, and its return
» value type is 'Int32'.

() -> Unit // A function type has an empty parameter type list, and its return
< value type is 'Unit'.

(Float32) -> Int32 // A function type has one parameter whose type is 'Float32’,
» and its return value type is 'Int32’

(Int32, Int32, Float32) -> Int32 // A function type has three parameters, and its
o return value type is 'Int32’

(Int32, Int32, Float32) -> (Int32, Int32) // A function type has three parameters,
o and its return value type is '(Int32, Int32)'

(Int32, Int32, Float32) -> Unit // A function type has three parameters, and its

< return value type is 'Unit’.

CEHREIESH, REE—F LR (first-class citizens), EWHE KL AT AENEMEEISE, 7] DAE
NEMEEAGRENE, AT EREREARTE,
PRECRIUAS R E == (1=) #HTHE (HARE), BEZXTERHWNG, 2EF5F b5 ZREEH 7.

2.1.10 enum 2£74Y

enum KBUE—F immutable 2858 H T —HMHXAE (FrA constructor) HLEE—E, FEHN
enum BAUAE, EHAET AR ZIHEGER enum 282 Y HRYFEA constructor,

2.1.10.1 EX enum ZEH!
TN enum ZBRIHIEE N

enumDefinition
: enumModifier? 'enum' identifier typeParameters? ('<:' superInterfaces)?
< genericConstraints? '{' enumBody '}’

enumBody

|'? caseBody ('|' caseBody)* (functionDefinition |
< operatorFunctionDefinition | propertyDefinition | macroExpression)*

caseBody
: identifier (' (' type (',' type)* ')')?
Hr enumModifier /& enum ZERUREIASAT (BN public), enum EX#F, identifier /& enum 2875
(47, typeParameters 1 genericConstraints 73 HI/2RMATHIRMBATINL R (BEE 9 Eiz
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AIFHFEANZE) . enumBody FRAT DUE T caseBody (Bl constructor), & constructor ] LIRE S,
tWa] IE—HAFEREZSEL, 21 constructor Z[E{EHA | 7768, 5 —1 constructor Z®iA] AfFAE—
NRTIERY |o caseBody R DUE X enum FIEH TG, EEAARE. BRIEFEHEE. RAEME,

enum ZEAYTE 2]

/*
Define an enum type 'TimeUnitl1' who has four constructors: 'Year', 'Month', 'Day’
» and 'Hour'.
*/
enum TimeUnit1 {
Year | Month | Day | Hour

/*
'TimeUnit2' has four constructors: 'Year(Int32)', 'Month(Int32, Float32)',
«» 'Day(Int32, Float32, Float32)' and 'Hour(Int32, Float32, Float32, Float32)'.
*/
enum TimeUnit2 {
| Year(Float32)
| Month(Float32, Float32)
| Day(Float32, Float32, Float32)
| Hour(Float32, Float32, Float32, Float32)

/*
Define a generic enum type 'TimeUnit3<T1, T2>' who has four constructors:
o 'Year(T1)', 'Month(T1, T2)', 'Day(T1, T2, T2)' and 'Hour(T1, T2, T2, T2)'.
*/
enum TimeUnit3<T1, T2> {
| Year(T1)
| Month(T1, T2)
| Day(T1, T2, T2)
| Hour(T1, T2, T2, T2)
}

XTF enum KA FEFEENE:
1. enum £ HEETE XTE top-level,

2. REFZHEE TS constructor X, HIZ constructor FIZRAIAHIE W enum AR G R
PWEREZERL, HSM constructor B REESA! (ERREMEN—FANEMH, Flin:

enum E {
| mkE // OK. The type of mkE is E but not () -> E.
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| mkE() // Syntax error.

}

enum E1 {
| A

}

let a = A // ok, a: EI

enum E2 {
| B(Bool)
}
let b = B // error

enum E3 {

| C

| C(Bool)
}

let ¢ = C // ok, c: E3

29

3. EA—MEESCRE, enum REIBUANSR R == (1=) #THF CHAAF), SR, LB EE
== (I=) BEF SUREFER) EFEE XK enum 2854 == (1=),

. A=/ enum 35 constructor EE, HERESHUNMSSER, SHRAIS5EH, Wt

B, SR enum FE X ZPNFEI4 constructor, BEZESRTAINSENDEAR (BESHN
constructor B ANEEER WAl PS5 HEE constructors £, Hl40:

enum TimeUnit4 {
| Year
| Year(Int32)
| Year(Float32)
| Month(Int32, Float32)
| Month(Int32, Int32)
| Month(Int32)
| Day(Int32, Float32, Float32)
| Day(Float32, Float32, Float32)
| Day(Float32, Float32)
| Hour(Int32, Float32, Float32, Float32)
| Hour(Int32, Int32, Int32, Int32)
| Hour(Int32, Int32, Int32)
}

5. enum ERUSTRRRITFI HBIE X, HIan:

// recursive enum
enum TimeUnit5 {

//
//
//
//
//
//
//
//

//
//

ok

error:

ok

error:

ok
ok

error:

ok
ok

error:

ok

redeclaration

redeclaration

redeclaration

redeclaration

of

of

of

of

'Year'

'Month'

'Day

"Hour'
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| Year(Int32)

| Month(Int32, Float32)

| Day(Int32, Float32, Float32)

| Hour(Int32, Float32, Float32, Float32)
| Twounit(TimeUnit5, TimeUnit5)

// mutually recursive enums
enum E1 {
A | B(E2)
}
enum E2 {
C(E1) | D(ET)
}

6. enum AT AR,

7. enum ATDISEIE T (FEOZEE 6 &),

2.1.10.2 Enum {ERYiIH]
R RIS enum &1L constructor ZRIARITTE, HlU0:

let timel = TimeUnit1.Year
let time2 = TimeUnit2.Month(1.0, 2.0)
let time3 = TimeUnit3<Int64, Float64>.Day(1, 2.0, 3.0)

B AEEE enum ZHY T, FA0:

let time4 = Year // syntax sugar of 'TimeUnitl.Year'
let time5 = Month(1.0, 2.0) // syntax sugar of

o 'TimeUnit2.Month(1.0, 2.0)’

let time6 = Day<Int64, Float64>(1, 2.0, 3.0) // syntax sugar of 'TimeUnit3<Int64,
« Float64>.Day(1, 2.0, 3.0)'

E: BT eiES SN RS HIRAES, FrUEEH RG-SR, 2B <T>
IR,

KT8 A 75 SRR R LA AL,

SNGFERETES, K, K04, OamRIRE, rDIERERFIRER, SUIeitETE
. EE, KREEEA,

package p
}

func g() {
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let a = A // ok, find p.A
let b = E.A // ok

let ¢ = p.A // ok

F(1) // ok, find p.F
E.F(1) // ok

p.F(1) // ok

let x: C // ok, find p.C
let y: p.C // ok

enum MIEESEE IR RIGTSR B, R DAEME a4 a7 B enum ERIHZ RIS,

enum E<T> {

| ACT)
| B(M
}
func () {
let a = A(T) // ok, a: E<Int64>
let b = A<Int32>(2) // ok, b: E<Int32>
}

2.1.10.3 enum f#t

i/ match FIAZUFT enum pattern A] DASEEUN enum AN (FENL 4.4.1 B ET),
RIS HE XY TimeUnit1 Al TimeUnit2 FUfRFS, 25600 :

let timel12 = TimeUnit1.Year

let howManyHours = match (timel2) {
case Year => 365 x 24 // matched
case Month => 30 * 24
case Day => 24
case Hour => 1

let time13 = TimeUnit2.Month(1.0, 1.5)
let howManyHours = match (timel13) {
case Year(y) => y * 365.0 * 24.0
case Month(y, m) =>y * 365.0 * 24.0 + m * 30.0 * 24.0 // matched
case Day(y, m, d) =>y % 365.0 * 24.0 + m * 30.0 * 24.0 + d * 24.0
case Hour(y, m, d, h) =>y * 365.0 * 24.0 + m * 30.0 *x 24.0 + d x 24.0 + h

31
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2.1.10.4 enum HEE G
enum AT DAE SRR R BRI R, R AERT BRI Y G B 1

o TESCEEA R RS W EUE S,
o BB R EANETES WA EIT E E,
- BN ABEEREES WEEIE L,

PARE—L enum & X RYE B R G,

enum Foo {
Al BIJ|C
func f1(0) {
f2(this)
}
static func f2(v: Foo) {
match (v) {
case A => 0
case B => 1
case C => 2

}
prop item: Int64 {

get() {
f10

main() {
let a = Foo.A

a.f10)
Foo.f2(a)
a.item

3

enum [ constructor. A KA SLHIEL A REC [BINEEE R, [FIt, enum B9 constructor. &
AR REL, SLBpk R RE, BRE M RIS EEE S,

2.1.10.5 Option %!
Option type &—#ZH enum 2£%:

enum Option<T> { Some(T) | None }
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Some #1 None 21 constructor, Some(T) Fn-—MAEEIVRE, None R —FTLEIVIRES, KA
AT T WL FME N ARRIRZER 2152 Option type, fl40: Option<Int32>, Option<String> %%,

Option KA S —ME EBERBLHII ?, BN TEREZE Type, ?Type FNT Option<Type>, f
a1, ?2Int32 ZEHT Option<Int32>, ?String ZEH1T Option<String> %%,

XF Option 288! FTEEE:

1. BFR T Al Option<T> B RFAIMIEA, (HE YHMAEE MIEFENZ Option<T> FARER, AT
DIERE—D T HRBME, RmiFes2F T 22AIMEE A Option<T> 22T Some constructor,
w, TNHEME N BEEN,

let v1: ?Int64 = 100
let v2: ??Int64 = 100

2. NTWRDAEEFRZEE T1 M T2, RIEETTZ A FEAKAR, Option<T1> 1 Option<T2> Z[FI{E
NEMFREKR,

Option SRR FIEMEZ A enum ZERURYEERIRLN, BIan, ATDAUE SL—ZRFIANF Option KRAURYAL &

let opInt32_1 = Some(100) // The type of 'opInt32_1' is 'Option<Int32>'
let opInt32_2 = Option<Int32>.None // The type of 'opInt32_2' is 'Option<Int32>'
let opChar = Some('m") // The type of 'opChar' is 'Option<Rune>'
let opBool = Option<Bool>.None // The type of 'opBool’' is 'Option<Bool>'’
let opEnum = Some(TimeUnitl.Year) // The type of 'opEnum' is 'Option<TimeUnitl1>'

Option [EAUfEM  FRAE T 75X LATT (EXS Option [EAVAEM : BT, getOrThrow K%4, coalescing #
ERF (27) MIASEBIERF (),

1. Option 22 —Fh enum 288, A AT DUE AR CITECRIA ) enum pattern (1 Ulenum #5250)
SEH Option {ERIAERE,

let number1l = match (opInt32_1) {
case Some(num) => num // matched
case None => 0

let number2 = match (opInt32_2) {
case Some(num) => num
case None => 0 // matched

let enumValue = match (opEnum) {
case Some(tu) => match (tu) {
case Year => "Year” // matched
case Month => "Month”

case Day => "Day"”
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case Hour => "Hour"
3

case None => "None"”

b

2. AT Option<T> KARRIAR e, MBIV KL getOrThrow() 2 getOrThrow(exception: ()-
>Exception) SEIX e HUEH: W1 e HIEZET Option<T>.Some(v), N e.getOrThrow() (8¢
e.getOrThrow(lambdaArg)) FEZET v FUE; W15 e BIESFT Option<T>.None, Il e.getOrThrow()
EIZfTI I H NoneValueException &% (e.getOrThrow(lambdaArg) 1EiafTH il 1ambdaArg A

FHENFE),
let number1l = opInt32_1.getOrThrow() // numberl = 100
let number2 = opInt32_2.getOrThrow() // throw NoneValueException

let number3 = opInt32_2.getOrThrow{ MyException("”Get None value") } // throw

~ MyException

3. XJF Option<T> RARIA e1 F1 T RAIWRIEK e2, Rk el 22 e2 AN T, H el BIEE
F Option<T>.Some(v) i, el ?? e2 FEZET v HIME; 2 el AUEZET Option<T>.None ff, el ??
e2 KEZET e2 HH, XT ?2? HBEFRNIFEHNA, S coalescing IAF,

let numberi opInt32_1 ?? @ // number1 100
let number2 = opInt32_2 ?? @ // number2 = 0

1. [AISHRERF () 2—IoaSBRIER, ? SMESHRER ., O, {38 []1 —&6HEH, AL option<T>
IR L 5 AR ERF SR, X T — Option KA RIEN e, e?2.b RY e 7 Some N15E] Op-
tion<T>.Some(b), ZM{SZE| Option<T>.None (T H b HI2KA), HTHEIERFFEH, T ? #IERFH
HANE, SUISERER,

class C {
var item = 100
}
let ¢ = CO
let ¢1 = Some(c)

let c2 = Option<C>.None
let r1 cl?.item // ri
let r2 = c2?.item // r2

Option<Int64>.Some(100)
Option<Int64>.None

2.2 AJARRAY
FEKRAN B GRS RRI AT 20,

2.2.1 Array K%

CHgRiE IR S (EHZAIA Array<T> R Array 87U Array KB T#E— RSHFER (8EE
BRI BTTER. KT Array<t>, HEHIIT:
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1. Array<T> HIYERZ2EFHN, HAXFEEN RS (M o FFiE) 1iRHAITE,
2. Array BRI KEEETH, BI—BHES— Array 26, HEKEERDEFREH,

3. Array 2SI HZEM, ESONT I HERNR 8, TRATEEIZRIEFAEIRERNSIH, FIt7ERTMRER
REESFRIEN, Array #BIHIZS I,

4, KB TE T LB EAIEE, 2B 2IRFEE Array K80 #l40, Array<Int32> #1 Ar-
ray<Float64> 73538/~ Int32 285U Array #l Float64 255U Arrays

5. 2 Array<T> FFfJ Type RRISCRHEM == ATEHIF (B 1= BATEHAF) B, Array<r> AU
FHEH] == BATEHF (EH = BATEHAE); SN, Array<T> ARSI ==H1 1= (WREH ==
1=, R . MDNFEZEAR Array<T> SCHIERT, SHOCEHFAMAE (index) KITTRZHMNA
F (EWEEKERSF).,

6. 24 Array XN Array fJ Array , @ Array<Array<...>> R, U, Array<Array<Int32>>
For Int32 KA "4 Array,

7. 24 ElementType G TIUN, Array<ElementType> FA] DATEHUE(A] Element Type ARSI,
Fltn Array<Object> H AT DAfEAEAR] Object FEAISEH,
2.21.1 6 Array SEf

FF1E 2 FREIEE Array SEAIAY 7T

S R 2

// Array<T>()

let emptyArr1 = Array<Int64>() // create an empty array whose type is Array<Int64>
let emptyArr2 = Array<String>() // create an empty array whose type is

~ Array<String>

// Array<T>(size: Int64, initElement: (Int64)->T)
let array3 = Array<Int64>(3) { i => i * 2 } // 'array3' has 3 elememts: 0, 2, 4
let array4 = Array<String>(2) { i => "$i" } // 'array4' has 2 elememts: "0@", "1"

Array FHE Array FHEE#F AN [element, element2, ... , elementN] FR, HF £/ element
ZEERIEE 7, &1 element ATLAUZE— expressionElement (FIERIERN), Array FHEMIELE
XA

arraylLiteral : '[' (elements)? ']’ ;
elements : element (',' element)* ;
element : expression ;

Array FHEENMTREE —PNRIARK:
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let emptyArray: Array<Int64> = [] // empty Array<Int64>
let arrayo = [1, 2, 3, 3, 2, 1] // arrayo = [1, 2, 3, 3, 2, 1]
let arrayl = [1 + 3, 2 + 3, 3 + 3] // arrayl = [4, 5, 6]

o FEROREEFEFZERIENRE, ETE element FHR/INVATEREAE T, Array FHEERZEAE
Array<T>,
o 1F B RCEHMERERIZERES, HINZESRATH element HIZRAVESE R CATESRA) element 2K+

=S

2.2.1.2 VilAl Array FFHYTTER

XNTF Array RBUEISEHE] arr, SCRELAN 77 00751A] arr HEYTCER:
ViR BAMY T 38T arrlindex1]...[indexN] B9 i Al ERA B AN TE (HAd in-
dex1,...,indexN BR5|EMRIEN, TIRISELTH Int6d), FHla0:

let array5 = [0, 1]

let element@® = array5[0] // elementd = 0

array5[1] = 10 // change the value of the second element of 'array5'’
« through index

let array6 = [[0.1, 0.2]1, [0.3, 0.4]]

let element@1 = array6[0][1] // element@l = 0.2

array6[1]1[1] = 4.0 // change the value of the last element of 'array6'’
< through index

BRI JEY for-in RIAX (WFEXET) EAVIF arr FRITTER, HlU0:

func access() {
let array8 = [1, 8, 0, 1, 0]
for (num in array8) {
print("${num}") // output: 18010

2.2.1.3 VilAl Array FYR/N

BT arr.size FYAIRE arr IR L

let array9 = [0, 1, 2, 3, 4, 5]

let arrayle = [[0, 1, 21, [3, 4, 5]1]
let sizel = array9.size // sizel =6
let size?2 = arrayl1@.size // size2 = 2
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2.2.1.4 Array Y15

2 Range<Int64> KRIIEAE Array FHRES, FHTEE Array BI— B (FRZ 8 slicing), &
FENE:

« step MIE 1, BUBTHNSMHEFHE,

+ slicing IREIFREULIREMEFEMN Array 2880 3 B2 Array 5| H. NU R FHITEEBRZEMN
B,

o Y{FHH start..end fEN Array TR, WISREME start, NI start BUEIZREN 0, WEREM end,
MK end FEIZEN Array BIEEE,

« M{#F start..=end /EN Array NAriT, 415 start #& S, NPE start AEIZE N 0, start. . =end
JEAH end FEEE

o R THRE—DNE range [, HAIREIRZE—NEH Array .

let array7 = [0, 1, 2, 3, 4, 5]

func slicingTest() {

array7[0..5] // [0, 1, 2, 3, 4]
array7[0..5:1] // [0, 1, 2, 3, 4]
array7[0..5:2] // runtime exception

array7[5..0:-11 // runtime exception
array7[5..0:-2] // runtime exception
array7[0..=5] // [0, 1, 2, 3, 4, 5]
array7[0..=5:11 // [e, 1, 2, 3, 4, 5]
array7[0..=5:2]1 // runtime exception
array7[5..=0:-1]1 // runtime exception
array7[5..=0:-2] // runtime exception

array7[..4] // [0, 1, 2, 3]

array7[2..] // [2, 3, 4, 5]

array7[..] // [0, 1, 2, 3, 4, 5]

array7[..4:2] // error: the 'range step' is not allowed here.
array7[2..:-2] // error: the 'range step' is not allowed here.
array7[..:-1] // error: the 'range step' is not allowed here.
array7[..=4] // [e, 1, 2, 3, 4]

array7[..=4:2] // error: the 'range step’' is not allowed here.

array7[0..5:-11 // runtime exception
array7[5..=0] /7 ]

array7[..0] // L[]

array7[..=-1] /7 ]

let temp: Array<Int64> = array7[..]

temp[0] = 6 // temp == array7 == [6, 1, 2, 3, 4, 5]
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by
S slicing HEATIRER, SCRFMFFAFATHTA:

© IR = AMRIAREERI BB TR I, SR PRIEANEE N TRE R TEE TR,
o R = HMERIAH AL S EAHI AR, SR VE S LA A7eE, XN ESREMEER
IERH size MG VI EEMR, SUSTHSMH R,

let arr = [1, 2, 3, 4, 5]

arr[..] =0

// arr = [0, 0, 0, 0, 0]

arr[0..2] =1

// arr = [1, 1, 0, 0, @]

arr[0..2] = [2, 2]

// arr = [2, 2, 0, 0, 0]

arr[0..2] = [3, 3, 3] // runtime exception
arr[0..2] = [4] // runtime exception

let arr2 = [1, 2, 3, 4, 5]

arr[0..2] = arr2[0..2] // ok

// arr = [1, 2, 0, 0, @]

arr[0..2] = arr2 // runtime exception
arr[..] = arr2

2.2.2 VArray 2%

OENGRFRIE = [ Z LT VArray<T, $N> /R VArray 227 VArray 288 T 12— R4 HH FEI2E7Y
EERE AR BTTE, XT VArray<T, $N>, WHALIT:

1. VArray<T, $N> FHITRZEFR, HEXFHEERS] (Mo JTin) RHARITR, WRIEHIR
SIRTEFETHERE, FEHFHRERESHESH TAREINGERSE, ST lH R,

2. VArray<T, $N>ZEAURJREREME)—Hor, HA N FRR VArray FIRKE, B0 M RBETHE,
S EEEE $ MEFIATINE, SEMBRFmEN TN, FwmiFEHREHTRE,

3. VArray BEEH B AERUNEZE, TELHFENZEGREARS, RIEHTRESKEES
LHMER, VArray A8 TIREE,

4, MR T HLHICAFIRIRE, s N ARERKEREER, B2 RE VArray 2881, f#)
U1 VArray<Int32, $5> 1 VArray<Float64, $5> EFRFEZAA VArray, VArray<Int32, $2> Al
VArray<Int32, $3> 2 FFEZEAE VArray,

5. VArray HiZZUAR T T /2 VArray 285URF, FROR— D240 VArray 285,
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2.2.21 6# VArray 541

VArray [RIFER] DME A Array S SR AESETAY S, X077 XA RETE B T SR RERRRRIZ 7 &2 VAr-
ray ZRRUIN A AT CAGER, SRS ILEHERTN Array 287,
VArray BIRELATN Int64 HUFHEERA, HOMSGRMEITHE Array KE 2, GUSIFERE,

let arri1: VArray<Int64, $5> = [1,2,3,4,5]
let arr2: VArray<Intl16, $0> = []

let arr3: VArray<Inti16, $0> = [1] // error
let arr4: VArray<Intli6, $-1> = [] // error

BRIELASH VArray AT DARE A 1E o B R 2K B 5L 1

// VArray<T, $N>(initElement: (Int64)->T)

let arr5: VArray<Int64, $5> = VArray<Int64, $5> { i == 1i } // [0, 1, 2, 3, 4]
// VArray<T, $N>(item!: T)

let arr6: VArray<Int64, $5> = VArray<Int64, $5>(item: 0) // [0, 0, 0, 0, 0]

VArray SEANTDHFHRE RIS <T, N>,

2.2.2.2 jlA] VArray TR

XF VArray KBS arr, ZFLAR A RIGE arr FEYTCE:

T arrfindex1]...[indexN] BU/7 =TGR EMRA EAHITE (A index1, ..., indexN 2R 5|E
FRIER, BRI Int6d), Flan:

FEFENZ, VArray U MRBUEIRESIREHEETRENEI, XEREWRITEZERE, BLT
FREUESG3)— N aMBRHT LR, X F24E VArray, FRITEAREEED arrlnllm] = e AT RKEHRA
B/ VArray, [RFEE arr[n] FTEBEINZE VArray & — N ILEHTHY VArray 5241,

var arr7: VArray<Int64, $2> = [0, 1]

let element® = arr7[0] // element® = 0

arr7[1] = 10 // change the value of the second element of 'array5’
< through index

// Get and Set of multi-dimensional VArrays.

var arr8: VArray<VArray<Int64, $2>, $2> = [[1, 21, [3, 41]

let arr9: VArray<Int64, $2> = [0, 1]

let elementl = arr8[1][0] // elementl = 3

arr8[1][1] =5 // error: function call returns immutable value
arr8[1] = arr9 // arr8 = [[1, 21, [0, 1]1]

2.2.2.3 ZKHY VArray K&

THEEIT arr.size FIATIRE arr FRITER L

let arr9: VArray<Int64, $6> = [0, 1, 2, 3, 4, 5]
let size = arr9.size // size = 6
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2.2.2.4 VArray TEREEE & Hf
% VArray (ERNREIISEEOREHER, FERE VArray FIKE:

func mergeArray<T>(a: VArray<T,$2>, b: VArray<T, $3>): VArray<T, $5>

2.2.3 struct 227!

struct 2BAZ2—F mutable 288, FEHANEAE X — RV A B EERE, E X struct 284
E@lm ‘{jéjﬂ :

structDefinition
: structModifier? 'struct' identifier typeParameters? ('<:' superInterfaces)?
«~ genericConstraints? structBody

structBody
L
structMemberDeclarationx
structPrimaryInit?
structMemberDeclaration*

l}l

structMemberDeclaration

: structlnit
staticInit
variableDeclaration
functionDefinition
operatorFunctionDefinition
macroExpression
propertyDefinition

Hrf structModifier /& struct BEIffF, struct Bx#T, identifier 2 struct EHIHHF,
typeParameters F1 genericConstraints 73 5ll/@ R AAS LA RF LB TTIL R (EE 9 BEZAHX
W), structBody FFAIDAE A A5 & (variableDeclaration), mMiFi/E (propertyDefinition),
THIIEREY (structPrimaryInit), F3EEEL (structInit) AL FRRREC (F4EE @A 52 R BRI ERF R
0

KT struct A JFETEAE:

1. struct BEEE FEYNEKFENTE, TELAPEENENIRBELRS, RibEHTW ESREES
EREVEN, struct ZE7UEE DIV E(E,

2. struct RAIEEE WAE top-level,
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3. MEA—FEE N, struct BRIBASHHER == (1=) #THIE (HAE), 4R, ATLUETE
#Ho== (1=) BEF SWEREFEE) FHRETE XYM struct KA H == (1=),

4. struct A]DAEZARZK,

5. struct A DASEEIEZ,

6. GIR—1 struct KAIFHEEA (B2 AFEFSKAZEEAAGIH T struct B, NFRE struct
i struct 228, X F 2 struct 2828 R TATTVAEFR SR &AL > (ARG RL T3R5, W
FRIXLE struct KA ARG AL T B, 1EId (SEIBIT) &Y struct 82 IRER, BRIFEZLIBITRE
T_1, T_2, ..., T_N BESFEER/D— T_i #EHETE Class, Interface. Enum EURRECEAIAH gt
=i, AICAEEA Class. Interface. Enum BCRRECEAUERSIT (BEIEIT) Y struct & X &M,

struct ZERIE W ZH:

struct Rectanglel {
let widthl: Int32
let lengthl: Int32
let perimeterl: () -> Int32

init (width1: Int32, lengthl: Int32) {
this.widthl = width1
this.lengthl = length1
this.perimeter1l = { => 2 * (width1l + lengthl) }
}
init (side: Int32) {
this(side, side)
}
func areal(): Int32 { widthl * lengthl }

// Define a generic struct type.
struct Rectangle2<T> {

let width2: T

let length2: T

init (side: T) {
this.width2 = side
this.length2 = side

init (width2!: T, length2!: T) {
this.width2 = width2
this.length2 = length2
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BIFFIE IS struct FEAE 24

struct R1 { // error: 'R1’' cannot have a member that recursively contains it
let other: R1

}

struct R2 { // ok
let other: Array<R2>

}

struct R3 { // error: 'R3' cannot have a member that recursively contains it
let other: R4

}

struct R4 { // error: 'R4' cannot have a member that recursively contains it
let other: R3

}

struct R5 { // ok
let other: EI1

3

enum E1 { // ok
A(R5)

}

2.2.3.1 struct AT E

TE X R BHIEEN:

variableDeclaration
: variableModifier* NL* (LET | VAR) NL* patternsMaybelrrefutable ((NL* COLON
o NL* type)? (NL* ASSIGN NL* expression) | (NL* COLON NL* type))

RN AZERISET, FEERNE:

1. FEEMIEREC INE IR BRI VA WIMG(E, WA] IR RIaE, TREVIGE, #iRERIERXF
AT AT [ RE AR EZ T EL PRI R R &, DAN struct FRRVESAEUR R

2.2.3.2 MEKEL
FOImWEES T, AWNAMIEERE: THERER init MIEEE (RIS EE).

FHOERE EAIEREHITETRE AT

structPrimarylInit
: (structNonStaticMemberModifier)? structName '(’
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structPrimaryInitParamLists? ')’
l{l
expressionOrDeclarations?

l}l

structName
identifier

structPrimaryInitParamLists

: unnamedParameterList (',' namedParameterList)?
('," structNamedInitParamList)?
| unnamedParameterList (',' structUnnamedInitParamList)?

('," structNamedInitParamList)?

!

| structUnnamedInitParamList (',' structNamedInitParamList)?

!

| namedParameterList (',' structNamedInitParamList)?

| structNamedInitParamList

structUnnamedInitParamList

]

: structUnnamedInitParam (',' structUnnamedInitParam)=*

structNamedInitParamList

]

: structNamedInitParam (',' structNamedInitParam)x*

structUnnamedInitParam

: structNonStaticMemberModifier? ('let' | 'var') identifier ':' type
structNamedInitParam
: structNonStaticMemberModifier? ('"let’' | 'var') identifier '!" ":' type
('=" expression)?

TSR R E AR LN LB
1. BIRRE: ATk, ATDAAE VT IRMEIRAHE R, BOARTAITIRIMEDS internal, FAINEIESHE BRI
PAE TR T AMB LY,
2, THEREE: 5L -, TEREERTNTFER fune XY,
VIEBAIR: TMERES init IERKCNFAE, fIEEWAES: BEPSNNREZERS, &
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5
I
e

BEZHNEIENITE S REBUE PP Z —5,
SINRRZERZ RN T RORIBTIR, NAZERSHEN, FNCUSESMERAZEIEY, Rt
ZINEFIR TIEE 2 A Z BMERE X, BIEHE ANRIAK S i i%ds 5 oA

- HAZBFSINEENRAZEEE EE—, 1IN, MEEHES R EH ! RIRER S vama it

- AZBEZHUIFIRRSIAZE, RIAAF/E static BI;

« AZRIVSARES TGRSR AL R R,

- WALERSALIREIGE, X2 RN TMER IR hgmiEas i — DX N AIE R, KEE
BRI TESORTE 248 K AL B R HE;

- HAZEFRSMA] EWIGE, FHEREFA] ASIHIZMRAZERE L2/l EEE X EME S
AR (MEE XETZHERBOMNILHIRRAZE), ENRBSOXEN SN AZENE, TEE

I==0
ERE, MAZERZHGE R EIWERBTER, TRERALEE HEEGEE;
- HAZERZEAWHIEERZ, HREERELCE XN, maESErnrtelEE
w2,

4, FAEREIR: TAEREA TR struct PHEMIGERE, TAEREIEATTIFES FAMEER
KR, HEAFFEAMRAXFRERE init IEREHIER,
FEHTERECE RIB IR :

struct Test{
static let counter: Int64 = 3
let name: String = "afdoaidfad”
private Test(

name: String, // regular parameter

annotation!: String = "nnn”, // regular parameter

var width!: Int64 = 1, // member variable parameter with initial value
private var length!: Int64, // member variable parameter

private var height!: Int64 = 3 // member variable parameter

) {3
3

FAERER init MIERAVIEENE, SIESRSBNAENRS TSRO B A 1E R SR A R R & Y
TE X HBAE RIS R ETE R

HABHT S EAE R EB T —2
HIE2 MW EEIGRINFE S EEREIE 2SR A ERINEZ 80
- FEREANTE AT

- BERNMAZENRE, EEPRN this.x = x, Hf x AAZES;
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— SRE R AT D

struct B<X,Y> {

B(
x: Int64, // primary constructor, it's name is the same as the
- Struct
y: X,
vl: Int64 = 1, // regular parameter
private var z!: Y // member variable parameter
) {3

/* The corresponding init constructor with primary constructor auto-generated
by compiler.

private var z: Y // auto generated member variable definition
init( x: Int64, y: X, v!: Int64 =1, z!: Y) { // auto generated named parameter
«~ definition

this.z = z // auto generated assign expression of member variable

*/
}

— struct &RZA]PUE X — D EMIERE, BRT EMIEREC S, ATDIRE & HMAERE, EZE

SR 5 R RSN AL 18 BRI RS OT L FY3E R H5A BB 26

init MXEHREL BR 7 EMEEER, ] DAEE XA EERER, MEREEMCH T init i1 E28BIRMNHEL
RHTTRE Lo — struct FFATDUE X2 SRR, (B2 R AT IS BRETRT B B R3S BE 2 0
ARER CETHREER, B2 UHEERE ), B

1.

&R ISR LB BIANE, 2 #FEALHIR AZEE this. variableName N EIBEEME variable-
Name 1ENHE3E RS LI BRINE ;

. MG R BAERT A LR R AL B e Bt 7, 2R EARESEER T this AYREEL 1lambda, E

VPR this.variableName 8{HIEZ:HE variableName £ A B & 52 IMEL IR R & vari-
ableName;

. FERER) 1lamdba FTHERECTRERIZR this , this WARBENRIAN AL,
. FERErR R FIE this A HAMERE, IFEAH, DAEMRIGEREIRNEE —PFRERLL, 1E

2 BT REREMRIANSFE ], EEREIAIN, ARrrEE this AARIEFRIEAAER L,

. EEREIE TV A A IS R, WIFRZERRCR return ZHTA struct FRHRIFTE LB AL &

BsERAIialt, ANIgRIEREE ;

. GRIEER RN TR RIS B B (R HY UE F S AR T R 0 A, TEFARYVE AR g A3
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7. ME AR EIZEALY Unit,

GHER— struct BEIRA & L EMNERE, MKAE X init MIEEE, NERZIRER—D (public Eifi
) TTSMIERE, IRFER struct HUSKBIRLR L BIREWIGE, NgWIFERH,

2.2.3.3 struct WEE KA

struct AT DUE SO R BRI, SRIEFTRREL. AR PEANER SO aA L dRo

o BB EBANEERS WA FREE,
« B AEMERTETES WEIERE
o B NERSHIAR AR IIETES WESa 0 Es,

2.2.3.4 struct FHYEIHTY

struct MHR A DLGE A FMEIRAFEAT &1, RN R ES S W E ST R,

A PR BRI AR B ] DA static 1, XEMREFSKA, #OKAET struct 2MUAIRA, T
A& struct SEFIHIR A, 1E struct EXIME, SEBIRK R AZ B SLA R A PR A BB struct SEFIT5IA,
FRAS A R A BAES AR MU REEIT struct ZRAURIZF51A],

55 SNREGA R DA mut BT, mut BRECRE — MR RIS A 2 B mut BB ASE R EE T mut
ke

struct FE R A AN EAIE R B HE TR A 2R B X REEE AT RHEIRTAFIE 1, NREF static &

(il

2.2.3.5 struct AYsEAI{L
ENGE struct KU 5, AT DLAIEEGT R A struct 26, struct SERIAYE 77 A8 245 A1 5288
AR TRl S A

1. EXAEIZAY struct AYSEHI: StructName(arguments), EH A StructName 4 struct AR F,
arguments NLSFE, StructName(arguments) SHRIEEE R EGIE AN (LR EEE I
VR N AR E R, ARG ZEAR StructName BY—P3Lfl, 2861140 :

let newRectanglel_1 = Rectanglel(100, 200) // Invoke the first custom constructor.

let newRectanglel_2 = Rectanglel(300) // Invoke the second custom constructor.
1. EXJZH struct AYSEH]: StructName<Typel, Type2, ... , TypeK>(labelValuel, label-
Value2, ... , labelValueN), 57 X IEZH struct MSEHIRZEFIMNE T FBENZ IS EOHITE

Bilt, 2H1U0H:

let newRectangle2_1 = Rectangle2<Int32>(100) // Invoke the custom constructor.
Rectangle2<Int32>(width2: 10, length2: 20) // Invoke another
< custom constructor.

let newRectangle2_1
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B, FEEBENE: WT struct BIURIZEE structInstance, WRTEM let X, RXF@IT
structInstance.varName = expr B/ RUBH K R E varName BIE (BI# varName £/ var &X); 0
% structInstance {#H] var & X, # H varName [RIFEF A var & X, SZHFEIT structInstance. varName
= expr H77 B K AL E varName HIME,

2.2.4 class 2£7UH0 interface 287

class fll interface B3 [MEA, EXNFIMRAENZE, ZELFFHERZEAMIRERNSIH, Eit
TEMATIREE R EUE S5 (EIY, class M interface #UUAYZE S M,
BESIAEMEO

2.3 KA

TE—RsEEAY (strongly typed) BT, GIZRIZIES (S BRI (TPt SREL ) .
K FEZEAY, ZHRHMFEF valueType (expr) LI RIAR expr FZEAIEEL Y valueType; AT class Al
interface, JEII(FH as BIERF (Mas FIERT) LENERSKI R, X TEEM, BT valueTypeA Z|
valueTypeB ZR[HEHAR], 45T X T valueTypeA #H#aAY valueTypeB HUEEHIIN], X F&E E Xk
R MEZREL, BT EN TR AR #48), T class F1 interface, WERM MNEEEM AR RE L7
TERFEBRR, LXMW N A2 R #A) (R, SR ERBERRKA)), S0, XHD
KA (A2 Al 8,

N AN EIT > (A 2RI UIFT class/interface Z RIFZEAELHLRIN, N TFHEBERIEK
HIRA, OEUA SRS RIRM R 7T NSEEEA T2 R RS AU EE 4L,

2.3.1 Value Types  [AIfYRAU
MNTEUERAY, TR A CRYIE RIS -
1. Rune 2B7U%| UInt32 KTUAYHEHE;

2. FHFKAY (H14E Int8, Int16, Int32, Int64, IntNative, UInt8,UInt16,UInt32,UInt64,UIntNative)
£ Rune ZEAURY LR,

3. ITEHE2EA (145 Int8, Int16, Int32, Int64, IntNative, UInt8, UInt16, UInt32, UInt64,
UIntNative, Float16, Float32, Float64) Z[RIRYANEIFEHL,

Rune El| UInt32 AYAEH(E A UInt32(e) BT, HA e B—1 Rune ZEAIRIFRIATL, UInt32(e) HILE
FJE e B9 Unicode scalar value XA 9 UInt32 KU AELE(E,

BHEEAIE Rune HYFEHEH Rune(num) FY77 X, HA num BURBL AT DL E R RV EECEE A, HAS
num H{EYX1E [0x0000, OxD7FF] B¢ [0xEQ0Q, 0x10FFFF] (El Unicode scalar value) A, JR[E]R R
Unicode scalar value Z/RIIFARF, AN, ZmiFEHREE (GmiERFTHE num FE) ss/TRHIS .

main() {
var c¢: Rune = 'a’

var num: UInt32 = 0
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num = UInt32(c) // num = 97
num -= 32 // num = 65
¢ = Rune(num) // ¢ ="A°
return 0

3

HTHRIERAZ 2 GRS A EUESRE 2 AR B (ETFHEERE M E R
WrS2l, XMIBH AR IEARE), TSI —MEUE R 2 5 S — BT B 4, U A X
777 NumericType(expr), FnE expr BIZEBUERGELHN NumericType 288! (NumericType FRNEE
—FREEZRAD) | WA, SIRE—DNETHIM expr #ETIRAVZEEA NumericType HIME, E(EEHE
BANBIETE O

numericTypeConvExpr
: numericTypes '(' expression ')’

’

numericTypes
"Int8' | '"Int16’' | 'Int32' | 'Int64' | 'IntNative' | 'UInt8' | 'UIntl16’' |
< 'UInt32' | 'UInt64' | 'UIntNative' | 'Float16' | 'Float32' | 'Float64'’

’

GNSRARIEREZE AT 5 bit HORE NEUERAARY “AVNRAR” (Frd bit iz, KA K7, frd
bit Hil/D, KR “/N7), N GIGmIEIE S St DA AR

a) AP SRR RN A R NERINEELE R AL, R/ NS/ NEAIRRIEE], TIARYE
ETRSCR Y E AR E R AR CBOABE I R HAISRES), AR HRIEIE RS AT, F
MDA Int8 1 Int16 Z RIAVEEHONBIEATIARE (REHIES, (RIS EAYLERIS) |

main() {
var i8Number: Int8 = 127

var i16Number: Int16 = 0

116Number = Int16(i8Number) // ok: i16Number = 127

i8Number = Int8(i16Number) // ok: 18Number = 127

i16Number = 128

i8Number = Int8(i16Number) // throw an ArithmeticException
return 0

by

b) TCAFSEEEEA 2 AR AR MUUE L, PAUInt16 A1 UInt32 Z[AIRVEHONFA TR (CHLARIE
DG —AERIRILID) :

main() {
var ul6Number: UInt16 = 65535
var u32Number: UInt32 = 0
u32Number = UInt32(ul6Number) // ok: u32Number = 65535
ul6Number = UInt16(u32Number) // ok: ul6Number = 65535
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UInt16(u32Number)  // throw an ArithmeticException

C) PFRERAELZ BN AL i round-to-nearest =, 25(15HH Float32 1 Float64 = [AIAY%E

u32Number = 65536
ul6Number =
return 0

}

i

main() {
var f32Number: Float32 = 1.1
var f64Number: Float64 = 0.0
f64Number = Float64(f32Number)
f32Number = Float32(f64Number)
f64Number = 1.123456789
f32Number = Float32(f64Number)
f32Number = 4.4E38
f64Number = Float64(f32Number)
f64Number = 4.4E38
f32Number = Float32(f64Number)
f64Number = Float64(f32Number=*0.0)
f32Number = Float32(f64Number)
return 0

}

//
//

//

!/

//

//

//

f64Number
f32Number

f32Number

f32Number

f64Number

f32Number

f32Number

1.100000023841858
1.1

1.1234568

POSITIVE_INFINITY

POSITIVE_INFINITY

POSITIVE_INFINITY

NaN

d) AR SEHEAMER SBECERZ RN AR RAEMERTSBECERNR R EEIY A e S
KEMRNEFSBERMNFREE (RZIRR), BIEITZ R TR, HEFHERIARR
{EVEAE BB IR SRRV 2 RIER IR AT, & MIAREE B SRR B M= e it H AL B AR (BR
VBRI SRR RIRES), AREHRIEENEATIAN, NHLA Int8 1 UInt8 Z RV HCN HIHEST
iR (R, (RIS |

main() {

var i8Number: Int8 = 127
var u8Number: UInt8 = 0

u8Number
u8Number
i8Number
18Number=
u8Number
u8Number
i8Number
return 0

3

UInt8(i8Number) // ok:
100

Int8(u8Number) // ok:
-100

u8Number = 127

i8Number= 100

UInt8(i8Number) // throw an ArithmeticException

255

Int8(u8Number) // throw an ArithmeticException

e) BEHLMNTF R SRV R AIRERNL R BEA T L, BARER R FORIEE R, IR [E POSI-
TIVE_INFINITY & NEGTIVE_INFINITY,
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e) Converting from an integer to floating point types: it will produce the closest possible float value.
POSITIVE_INFINITY or NEGTIVE_INFINITY is returned when the value exceeds the range of the target

type.

f) RO R RAR AT S BACEAIRE M round-toward-zero 3K, FIFREAEEEET
EFINEE Y. HEREEE B H ARSI R RO, WIARSE B SR RO RS H SRR, an
RZ throwing g, AB2IUHFRHF; &N TAUNEHL:

+ NaNj&[E] 0
o NTFEHEVEVCE FRE (B4R, REFEEEETER R
o RTEBHEVEVCE LS (EEETS), REEEEEETERE LR

f) Converting from a floating point to integer types: it follows the round-toward-zero mode, i.e. the
fractional part is discarded. When the integer part is beyond the range of the target type, the result
depends on the integer overflow strategy. If the strategy is throwing, an exception is thrown; otherwise,
the result is as follows: * NaN will return @ * Values larger than the maximum integer value, including
POSITIVE_INFINITY, will saturate to the maximum value of the integer type. * Values smaller than the
minimum integer value, including NEGTIVE_INFINITY, will saturate to the minimum value of the integer

type.

main() {
var i32Number: Int32 = 1024
var f16Number: Float16 = 0.0
var f32Number: Float32 = 0.0
f16Number = Float16(i32Number) // ok: f16Number
f32Number = Float32(i32Number) // ok: f32Number
i32Number = 2147483647
f16Number = Float16(i32Number) // f16Number = POSITIVE_INFINITY
f32Number = Float32(i32Number) // precision lost: f32Number = 2.14748365E9

1024.0
1024.0

f32Number = 1024.1024

i32Number = Int32(f32Number) // ok: 132Number = 1024
f32Number = 1024e10

i32Number = Int32(f32Number) // throw an Exception

f32Number = 3.4e40 // f32Number = POSITIVE_INFINITY
i32Number = Int32(f32Number) // throw an Exception

f32Number = 3.4e40 * 0.0 // f32Number = NaN

i32Number = Int32(f32Number) // throw an Exception

return 0

2.3.2 class/interface < [RIF2EA 55

X T — class/interface KAAILH| obj, MRFZERKEH GAN) KAEHEH—H
class/interface 282! TargetType, FI{#H: obj as TargetType,
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XT as BERFHIMEFH, DL class/interface 2 [RIREAVELIRHIN 2 Was 1R,

2.4 KA

HRNEAUW LT HRE FEETERE S BSENN, 7] DUGEE 6 2512 75 2Oy 2R A —
M ERFF HEWRIAI, & XECERRIZRIEEN:

typeAlias
: typeModifier? ‘type' identifier typeParameters? ‘=" type

’

Hrf, typeModifier ZR[IERAIIGRMEMBIERT (BN public), type 2X#F, identifier 2(EEH
EIEMRIRTT, type BT EMITE top-level AIAIZERY  identifier I type Z[BMEH = HITIERE., HIN
HANEITLE identifier Z GRS EL (typeParameters) IS RE N ZH (2% 9 =2 54,
DA B, BINZRA type BN T —NEFHN identifier B4, FH identifier Al type #AN/E
[F—RpAY, fign:

type Point2D = (Float64, Float64)
(Float64, Float64, Float64)

type Point3D

let pointl: Point2D = (0.5, 0.8)
let point2: Point3D = (0.5, 0.8, 1.1)

EIE type EMHARE X —DHHEZER, ERERNIENENEEREE XA/ —MEFME, 5
ZANFAUANER — DA, I BRI 200 RS R At SRAL AT,
2.41 ZERURHIALE AR -
1. KA HE A REHILTE top-level,

func test() {

type Point2D = (Float64, Float64) // error: type alias can only be
o defined at top-level

type Point3D = (Float64, Float64, Float64) // error: type alias can only be
< defined at top-level

3
2. fEH type & XEARBIZN, FREAAIME type & XHIALER] U,

class LongNameClassA {

3
type ClassB = LongNameClassB // error: use of undeclared type 'LongNameClassB'

3. EXZRAIER, NMRFABIGFSIANTFRRAUF A FERZRESES, NRERsEE,
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type Class1<V> = GenericClassA<Int64, V> // ok. ClassA is a generic class
type Class2<Value, V> = GenericClassB<Int64, V> // warning: the type parameter

< 'Value' in ’'Class2<Value, V>' is not used in 'GenericClassB<Int64, V>'

type Int<T> = Int32 // warning: the type parameter 'T'
o in "Int<T>’ is not used in ‘'Int32'

4. TEXZRIBGRS, AICVEABIAMIRER R SHININZ IR, FEREZR B4, AT DAERR X
HINZRIZR, 556, RERFEHERZREARS B8 254,

type Class1<V> where V <: MyTrait = GenericClassA<Int64, V> // error: generic
o constraints are not allowed here
type Class2<V> = GenericClassB<Int64, V> where V <: MyTrait // error: generic
o constraints are not allowed here

type Class3<V> = GenericClassC<Int64, V>
func foo<V> (p: Class3<V>) where V <: MyTrait { // add generic
o constraints when 'Class3<V>' is used

functionBody

class ClassWithLongName<T> where T<:MyTrait {
classBody

}
type Class<T> = ClassWithLongName<T> // Class<T> also has the
» constraint 'where T<:MyTrait'

5. = (821 type EXFHEIEHIEIAT M CCibBERNVSCRRIER) . HF, HIMERSIHE
ANBEL R THWREFERIAG I, F AR R

type Value = GenericClassAp<Int64, Value> // error: 'Value' references itself
type Typel = (Int64)->Typel // error: 'Typel' references itself
type Type2 = (Int64, Type2) // error: 'Type2’' references itself
type Type3 = Type4 // error: 'Type3' indirectlly

< references itself
type Type4 = Type3

6. FAGRIZ AN S FEERIR T HIZERL, BN, £ NEEIBITH, ATRLRF Int RAUHISEGN Int32 287
HIZEEZAMN (Int XN Int32 W514), EE, NREEEf#MHIZIE2E A EHA E:

type Int = Int32

let numOne: Int32 = 10

let numTwo: Int = 20

let numThree = numOne + numTwo
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func add(left: Int, right: Int32): Int { left + right }

func add(left: Int32, right: Int32): Int32 { left + right } // error: invalid
o redeclaration of 'add : (Int32, Int32)->Int32'

7. type JEXHIERANRT LY default, WIERFZAEHA package WEAA package HE YRR,
FERAHE: (1) HBIUEAR package FHIA] PEBIFAT N public; (2) type & XA public &
TifF. B, TETRENEZ: B4R LS FERERE R AT ITEE, E25020HR] WiEEA R T
R BRI AT WTE

// a.cj
package A
public class ClassWithLongNameA {

}
class ClassWithLongNameB {

public type classA = ClassWithLongNameA // ok
type classAInter = ClassWithLongNameA // ok

/* error: classB can not be declared with modifier 'public’, as
o 'ClassWithLongNameB' is internal x/
public type classB = ClassWithLongNameB

// b.cj

package B

import A.x

let myClassA: A.classA = ClassWithLongNameA()

2.4.2 EAGIZHIEEM
KRG A UREEMESE T EEA RS AV E:
1. fENZEEURER, Blan:

type A = B
class B {}
var a: A = B() // Use typealias A as type B

2. HEAUFIALIRIEABIZEALN class, struct B, AT PAENIGIE &R 44 FR

type A = B
class B {}
func foo() { A() } // Use type alias A as constructor of B
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3. YRAIFIZLFRISAIAIZEAN class, interface. struct B, AJ DAYE A7 [R] A0 E A Al 52 28 & B PR ALY
e

type A = B

class B {

static var b : Int32 = 0;
static func foo() {3}

}

func foo() {

A.foo() // Use A to access static method in class B
A.b

3
4. HERHNSLIMERAIZEAN enum I, ATLMEN enum FERUAGIE ESHT2E 47

enum TimeUnit {
Day | Month | Year

}

type Time = TimeUnit

var a = Time.Day

var b = Time.Month // Use type alias Time to access constructors in TimeUnit

2.5 RAFARIRA
HT R PIRD: AR,

251 RAHZE
NTAERMDNEE T1 8 T2, (R EATHE L TE—&ME, AR T1 A T2 8% 2N T1=T2):
o FERAGIZEN type T1 = T2;
« 1£ class 7E XHINHEF] class [ extend NEB, T1 /& class B, T2 2 This;
- T1 M T2 BFZEeMER (BRI,
- T2=T1 (NFRIE);
. BRI TR, WET1 =Tk BTk =T2 (5#H);

252 KA
MNTERNDER T T2, WRENTHECNME—FMF, WARTT Z2 T2 2% 8 T1 < T2):

- T1=1T2;
+ T1 /2 Nothing 287%Y;
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o T1FIT2 #5952 Tuple 2% FHH T1 B MIBLHIZERIERE T2 X M A7 BRI )77,

« T1#1T2 %2 Function 284! JfH T2 SHEALZE T1 SEEAINTRE] T1 BUREIZEALE T2 IR
[ SRAU ) -5

« T1 2{EE class K% T2 2 Object 2£74Y;

o T1HIT2Z interface 288, FH T1 4K T T2;

« T1HRI T2 #95E class 2R, FFH T1 4K T T2;

« T2 2 interface 28!, FHH T1 LI T T2;

s FHEEETE, WRETI <:Tk BTk <: T2 ((BiE);

2.5.3 HR/INVAHAREA

A TRENEARAE, AN RIBEIFERMN DR &R/ NAHREARIGEY, Flin if RRAIE
RUER N0 SKHIRAR B VAT, match RIAF LML,

PRI R NVAFER A B HANHAREAIF R/ N1, B/ NERE B HMATE A H RN+
%FIJ

=

BIVAFARAE IR M TEEMADEA T1 #1 T2, W5REAY LUB 240 FFLU, NI LUB /& T1
T2 B&/IVAFER \Z@Q.

o MTERBET <: T T2 <: THEERA T, LUB <: Tk,
HEE, WRALARRARRFENLAIR L HMRAL EHERNY, HFA—E 2RI,

2.5.4 RARNHTEA

RO FERBXARPEFENE (EXSHZET FTREMAT) (EY, NESEUHSHEREY
i, EEETAEEEXV@/I\*MH’J% A

MR R R A FRAL, BEA

Kt

4

b RAF R R — 1 RAEWEEREHMATE A HF IS

%

E'Ei'j(/ FARAE VIR NTEERDE T1 80 T2, Q0527 GLB 7240 FHUU, M| GLB 2 T1 #1

o WTFENEET <: TVFIT <: T2HEEZAIT, T <: GLB A7,

ER, WRAHFIARPEDLEREAMZER N, BHENKE, FA—E &K,

2.6 FHze

TEREEIERSNBRT, FESRIENFLZ ML L L,
TNHEZ PR 2N NGF Z2HE A2 RIERB T

class C {
var x

1
—_

var y = 2

var z
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}
enum E {
A(Int64) | B(C)
}
var e = A(1)
main() {
spawn {
while (true) {
e = B(CO)) // writing to ‘e’
e = A(9)
}
}
while (true) {
match (e) { // reading from ‘e’
case A(n) =>
println(n+1)
case B(c) =>
c.Xx =2
c.x =3
c.x = 4
}
}
}

PMRIEZFE AN L& e MMENSEMBEEIZTENAE AFERERZS, ARXBEZFNEZEER,
BEZUE 15 E “FHE,



B=E A FREL ZE. BIRT

AEERENALT, (FAE i, RENMAHF My —%8, UEERENTE XA, &

31 &¥F

CUgREIES T, FMAHEZT (names) IR E. B KA package. module LK (entities)s

LF R — D EERIRIRTT,

CEmEIES R HT, T8, K 2% (845 class, interface. struct, enum, type alias).
ZHIZH. package %. module ZHEHF—Mm&=E, B, TEHR—" scope FHHEE XSLIR, AW
[F% (BR THIRERNZT), 1F scope FAHEUE WHSLA LT[R, (HATREF~4 shadows

let f2 = 77

func f2() { // Error, function name is the same as the variable f2
print("${f2}")

// Variable, function, type names cannot be the same as keywords
let Int64 = 77 // Error: '"Int64' is a keyword

func class() { // Error: class is a keyword
print("${f2}")

main(): Int64 {
print("${f2}") // Print 77

let f2 = { => // Shadowed the global variable f2
print(”10")

}

f20

return 1

57



o5 BIE LF . AR TE. BHA

3.2 {FHE

= PEAK, EHLAFERERE (scope) FFRILAERMEMATF VIR, AREEEAISKRE R,
EFBEATIRER, — MERBES 85 UNE SUSHRENIERE, 47T ERREERBAINREEH
EzEeEE, WA IERERATIRL,

3.21 -

FEEHIES T, BH—X IR S A AR RIAE AR IE RIS AR AR (block), R
TEGHUE S HICAE, IR ECE HIREIA, if RIAXAIM D23, while RIEXAITEIME, #ER, B
XTI HFTHITE

BRAIETRE MO

block
'"{' expressionOrDeclarations '}’

BHAE. REVERRETIREXSERFIIE, NEPETREN, SEREANEERFERFR

i 24T
ARG -IUERIAIN, HZREAREZEE, ZRIEAERAIZRAE:

{
let a =1
let b =2
a+b

} // The value of the block is a + b

ARRE—TUEFEH, SFERLEEREE, ZREERN O:

-~

let a =1
} // The value of the block is ()

HRFNSEEMRAREFH, ZRAEN ():

{ } // The value of this empty block is ()

3.22 fEHEEGH]

IRERNZ ZEMEPFEMERNEY, NEEREGIANZTRIEEIMNEERBEEAT, BTN
JE1E I EL MR AR IR 3
FERRERIERET, 1ERIBEH EE AT

1. 8T import SIAHIEZY, (ERBEHIRI;
2. T top-level K47, HIEMBHI 1 FHIET&;
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3. RAINEL, FE0E XERIEKFFIANNEY, B OERHEEE XSS {3 (BB &+, =EM
BIGIRTIHES (3 INENRTES;

4 WFEMBFTEO, FRIPEZFHREFHNEFZIMERBIAES, TRPILFAIFES shadow B
override XZEHFHZF,

import pl.a // a has the lowest scope level

var x =1 // x 's scope level is higher than pl.a

open class A { // A's scope level the same as x at line 3
var x = 3 // This x has higher scope level than the x at line 3
var y = 'a’

func f(a: Int32, b: Float64): Unit {

class B <: A {
var x = 5 // This x has higher scope level than the x at line 6

func f(x!: Int32 = 7) { // This x's scope level is higher than the x at line 14

3.23 EHEREN]

RIEZF5 | NILLE N =H: top-level, local-level, ZEBINES, X =FZTIH scope [RNIEE A,
LR BT 48,

3.2.3.1 Top-level

Top-level SIARIAFEFUN N /EFBUR N -

« Top-level K%k, KA HAEFABUVEN package, ZFNEEN package FINL, HARAIALE: class.,
interface, enum. struct. type 5IAMEF,

« Top-level ZZ&, BIH let, var f const 5| AT, EIEABOIMNE X (RFEROME) T2 ETT
G, NEIEMNASHFLEIZEFH A2 AR E, &FA package FIE T XA UL, (HETZERY)
RS IERIREERIMEA, e B G B,

/* Global variables can be accessed only after defined. *x/
let x =y //Error: y is used before being defined
let y = 4
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let a =b //Error: b is used before being defined
let b = a
let ¢ = ¢ //Error: unresolved identifier 'c' (in the right of '=")

//Function names are visible in the entire package
func test() { test2() } // OK

func f() { test() } // OK
func test2(): Int64 {

var x = 99
return x

3.2.3.2 Local-level

TE R HUE N ERRA N EE IAEUE Y27 BA local-level (FAIE, & YIERANATA & HIERIMNYH B 5

FI1E FHIE 5

- AEZE, EEMBMNFEIHZEITAE] scope 453K, AUE AL M, REZEREATEZEM

FINZBAHFRAEE S JGTHE;

o REEE, HAEMABMNFIRMEZEE] scope Z55R, SCRABIAE N, N3G EHBIHE X;
- BB EMEZRSHEERBMNSEZF ARG RS R BIAGER, HIEREIH S BEARNE XK

ZEFF,

- HEUEN func f(x : Int32, y! : Int32 = x) { } E&ER;
- BHGENX func f(x! : Int32 = x) { } BFEEN,

.« RRIAIREAEE T RIZAEAUN 5| A\RZ RS BN SEAFEFETT IR ARl R IR LR, HAE

A5 P E I T35 R

- ZHIEEAITE N class C<T> {3 T WERIBAM T HIEEED class C HUFERALLH;

- ZRIZURYRE extend C<T> {3 71 T HUERIEA T HIRBEENYRE LEE R,

+ lambda RIAXFIZE A BIERIES KERIMEFE,  lambda FRIKKAIE LA 7>, HAEH BRI

N5 lambda FIEFHIE BRI E AT ESF(F,

+ main, HEREHIFES4TENNHELARTI A, FERGARRPBRSIASHEZ2RAZNE TR

EHE X,

o if-let RIARKMHFFIAWNEFHRINE if 5N, £ if ARSI AMEEZF2 ML EE L,
+ match RIAAH) match case H pattern 51 ARG T, HIEFABAHAILATTER match RIXXFE =, M

5| AN FFEEEZ match case 55, & match case B M IERIE, match case FBEBEA AT A
IR FHARMEH ST SL => ZFEREREEIN, 17 => ZEERS I NERGF 2L EE i,

o XNTRTA=MIEIR, BIRFIESIEIRRAEREIGMER, RIEFSI A2 F TR, BN

TETEINGRAF RS B IMATE XV &, MBI
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= XF for-in FIARK, HIEAR] AT IR AFH T IANEES,
- XT while 1 do-while RIAIK, EIHIEINFAAITIET A EBIMEFIIANZ RS, HIE
do-while FIEIRGEAFEIEIMAIS

KT for-in fEIR, FSMIE HIEIRGZAALT I AN ETRETE in XEF 2 FIREA A,

NTF try BEAHE, try FHEREEAEUNZED catch SRIVIERABE AN, catch pattern 51A
IZFHEAIER catch [FERIVEESI N, E catch BLAHFEIRS | A\EF& F2filk EE A,
try-with-resources FRIAT, try XEFH {3 Z A5 ARLT, WMRIER try B3I, 1E try L
RGN R4 2 il B e A,

// a: The scope of a local variable begins after the declaration
let x = 4
func f(): Unit {

print("${x}") // Print 4

let x = 99
print("${x}") // Print 99
3
let y =5
func g(): Unit {
lety =y // 'y' in the right of '=' is the global variable 'y’
print("${y}") // Print 5
let z = z // Error: unresolved identifier 'z' (in the right of '=")
}

// b: The scope of a local function begins after definition
func test1(): Unit {
func test2(): Unit {
print("test2")
test3() // Error, test3's scope is begin after definition
}
func test3(): Unit {
test2()

test2()
}

let score: Int64 = 90

let good = 70

var scoreResult: String = match (score) { // binding pattern
case 60 => "pass"” // constant pattern.
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case 100 => "Full"” // constant pattern.
case good => "good" // This good has higher scope level than the good at line 2

3.23.3 EAAEGIA

+ class/interface/struct/enum R Y scope EED class/interface/struct/enum & XA
s

+ enum & X HH constructor FITEABCNEED enum TE X AES, KT enum # constructor &5 1[A]
A EARRIN,  Wenum 254,

3.24 HEHE

WHEF, G MHEEZRIHE ARSIRIERBEFHSIA THERANS Y, M2 EERE (shadowing):
Hep B mI 2 F 2B S B RNE T, XSEERBIHIRNAFELFEN _ EFZRRE R
Ve, BLATCEVA, HERBG @R & T ERIBE RN, RN, BRIk, (ERBGIAR R

o HEREERIEET C h— DR NEELEEE,
// == in package a ==

public class C {} // ver 1

// == in package b ==
import a.*

class C {} // ver 2

let v = C() // will use ver 2
o HERBEAEHET x h— 2R, NERLEREE, N TRAZERESIN, 1520 R0
T,

let x =1

func foo() {

let x = 2

println(x) // will print 2
}

o EEREEANENAZT p 9 package &7, NERELZEIER,

// == in package a ==
public class b {
public static let ¢ =1
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// == in package a.b ==
public let ¢ = 2

// == in package test ==
import a.x*
import a.b.x*

let v = a.b.c // will be 1

- HIERBISIEIAAT f O — DR R R, NHZERAIPNAMT f 2o R EER, WiER, AT
RAEBZNET N, WEREHEEER/ET X, MR, BAEPN, WE=Z, 5,

open class A {
public open func foo() {
println(1)

class B <: A {
public override func foo() { // override
println(2)

public func foo() { // error, conflicting definitions

println(3)
}
}
o EERBERIENLT £ AR A REL, NHZEEHRAFNAN f 20 REER, WRER, NAOYE

func foo() { 1 }

func test() {
func foo() { 2 } // shadows
func foo(x: Int64) { 3 } // overloads

println(foo()) // will print 2
}

NHEAYEF R T RSN EBIER BRI Z ARNEZRR, PNITS AR R —an 4422 [,

func g(): Unit {
f(1, 2) // OK. f is a top-level definition, which is visible in the whole file
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5% 4. AR

func f(x: Int32, y: Int32): Unit {
// Error. Term Maze shadows the type Maze, the Maze cannot be used as a type

// let Maze : Maze
// var x =1 // Error, x was introduced by parameter
var i =1 // OK

for (i in 1..3) { // OK, a new i in the block
let v = 1
} // i and v disappear

print("${i}") // OK. i is defined at line 9
// print("${v}") // Error, v disappeared and cannot be found

enum Maze {

3

C1 | C2
// | C1 // Error. The C1 has been used

NHIBIT R T AR EZ R XA ERZERIE BB R A Z FIEE R AR,

// File a.cj
package p1

class A {}
var v: Int32 = 10

// File b.cj

package p2

import p1.A // A belongs to the package p1
import pl.v // v belongs to the package pl

i N R

// p2 has defined its own v, whose scope level is higher than the v from package p1
var v: Int32 = 20

func displayV1i(): Unit {
// According to the scope level, p2.v shadows pl.v, therefore access p2.v here

print("${v}") // output: 20

var a = AQ) // Invoke A in p1
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NHEAEF RN T AR S KR,

var x =1

open class A {
var x = 3 // this x shadows the top level x

class B <: A {
var x =5 // error: a member of the subtype must not shadow a member of the
< supertype.

func f(x!: Int32 = 7): Unit { // this x shadows all the previous x

33 Z&

CEIRIEIE S EA—FF S (statically typed) 1BF, ZRE N REAIITLLIEn N HE
RIEEG AT TENR, APEEES N 3K FrddE (—BEeial, ERTSEE), A& (EA A
MAY). const & (WZmIEHARIGM, RNAMEHD,

L EHE X

3.3.1
A TE SHTETERTE SN

variableDeclaration
: variableModifier* ('let’ | 'var' | 'const') patternsMaybelrrefutable (((':’
type))

! ]

o type)? ('=' expression)) | (':

patternsMaybelrrefutable
: wildcardPattern
| varBindingPattern
| tuplePattern
| enumPattern

’

B MY E S EIEIG N E S BIRTE, let/var/const KT, patternsMaybelrrefutable 128 & 285,
B

1. BT
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top-level ZLEMEIFTE4E: public, protected, private, internal

R R AR &N RE B IR B 1

class AU AL A D BB IAAT 45 public, protected, private, internal, static
struct BRI R B RME T ESE: public, private, internal, static

2. k¥ let/var/const

let HTFEN AL E, |et & —HYEMMHE A RERNRE
var AT7E XA AE &,
const FHF7E Y const &L &,

3. patternsMaybelrrefutable

let (8¢ var/const) 2/ HRERALE—EERIREDN irrefutable AY pattern (WA 725), 1E
BN ENE, SfE pattern B 5 EE irrefutable, Z1RTE irrefutable pattern, NIZ#1EHR

fH,
let (8 var/const) Z/5HY pattern H15| ARUFTHYZ &, 2EHE let BIF (8¢ var 1)
T,

1E class 1 struct & N A Z &N, HEE A binding pattern (WAERIT0),

4, WEFFZANEN), THRATERTNTFZRATEVIAE, FRIFSEESIARETGEEE &R,
5. A PUE AT top-level, RIZFAHE, class/struct LRI AR,
FEEENZE:

(1) pattern fIZ BRI AFZMFEHES () 78, pattern FZERIFEZN E S /5H2ERAH A,
(2) XHEF let/var/const fll pattern Z2I%HT;
(3) FHEBEERTHEA_LIRBIRE N 2N, AW R UERS5INEHEE:

« for-in fEMRFRIEH, for A1 in HHAIAY pattern, 1M for-in FIAZ
« REL lambda EXFHIEZ, ENZL

* try-with-resource &AL ResourceSpecifications, FEULF

« match RIXAXH, case [GHI pattern, 15 UL CILEE R IATC

(4) AIDAMER—X 515 () RXETFENSEIIRIRTT (B4, ‘open®, *throw'¥),

NHZA HAR R AT

let b: Int32 // Define read-only variable b with type Int32.

let c: Int64 // Define read-only variable c with type Int64.

var bb: String // Define writeable variable bb with type String.

var (x, y): (Int8, Int16) // Define two writeable variable: x with type Int8, x

N
var
var

with type Int16.
‘opent = 1 // Define a variable named ‘open‘' with value 1.
‘throw' = "throw” // Define a variable named ‘throw' with value "throw".

const d: Int64 = 0 // Define a const variable named d with value 0.
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3.3.2 TEHHILEL

3.3.21 FARLEMAIALE

AR ZRAR A A AR E RIS E R 7T & XN RIEE AT e S dTta . FENE, 81
T EEFERATOATIGN, SNSREEER, XTEZE0W6GL, 26T
func Q) {
let a =1 // Define and initialize immutable variable a.
let b: Int32 // Define immutable variable b without initialization.
b =10 // Initialize variable b.

var aa: Float32 = 3.14 // Define and initialize mutable variable aa.

EH let & XAIAFI AR, HEEPE—X BIFA), WRPEIIRE, SlRmEHER, £/ var
XA, R UURIE,

func £ {
let a =1 // Define and initialize immutable variable a.
a=2 // error: immutable variable a cannot be reassigned.
var b: Float32 = 3.14 // Define and initialize mutable b.
b = 3.1415 // ok: mutable variable b can be reassigned.
}
class C {

let m1: Int64

init(a: Int64, b: Int64) {
ml = a
if (b > 0) {

ml =a*b // OK: immutable variable can be reassigned in constructor.

3.3.22 2FTENHFSLEVGL

*ETiﬂﬂﬁwadmﬁé,ﬁ%ﬁ%@@ﬁ%ﬁch&fﬁﬂmmﬂ#%ﬁ,’%o
JRAE ERE AR B IA (L0 B DA HI:

- ERZEEFPFROAN IS KT M, SR, B, AR —MIaaRIAT,
- HSLEEF AN AN BT E, A DCRAS 2R R 2R ERIE K, Hal DIEs
SUeas T OA (B2 W SOIALas Bl ),

- R, #OZENEERMESTETIISAL:
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class Foo {

static let x: Int64

static let y = (x = 1) // it's forbidden
}

o PAHFIER e TREMFURVIIG A 2R L BHFFELE, WMIFSIJETRTION, R e AIER
TRBIARYA M R R ERESTE, MR, FHROHTER T HRIFSSASEH, fEAEHIRE
TEo

LR/ FS B RIFIE (LI MR AT R R -
o FTERRR/FERSZEEHIE nain (BFA D) ZHIFERIIEN;

o NTR—=DMXEHEREN2R/ESEE, Ty RIEEE00ERE M\ L2 T, RERT
B E, NIREESOIALa RIRE IR RLINAT (G ILE S0 aa (L asEt )

o A PMEERNRAXAFSAEE AR 2R/ SEERGINT BUR T SRS 2 RERER R,
SRS B. e MM Ac B A cj DI B. cj, N A.cj PRLRE/MHSZEENVIIRMIEB. cj F
M2 R/E S E B RIFIA L Z AT,

o WERSPFECEL Z AR TE TP EEE N E R, A2 ENZ ABIRIGLIRT NRE, HYWiEes
SKILRTE

/* The initialization of the global variable cannot depend on the global
variables defined in other files of the same package. */

// a.cj

let x = 2

lety =z // OK, b.cj does not depend on this file directly or indirectly.
let a = x // OK.

let ¢ = AQ)

/* c.f is an open function, the compiler cannot statically determine whether the
function meets the initialization rules of global variables, and an error may
be reported. =*/

let d = ¢c.f(Q)

open class A {

// static var x = A.z // Error, A.z is used before its initialization.
// static var y = B.f // Error, B.f is used before its initialization.

static var z = 1
public open func f(): Int64 {
return 77
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class B {
static var e = A.z // OK.
static var f = x // OK.
}
// b.cj
let z = 10

// let y =10 // Error, y is already defined in a.cj.

// main.cj

main(): Int64 {
print("${x}")
print("${y}")
print("${z}")
return 1

3.3.2.3 constTE

N const E7,

T

=

3.4 &7
OHURGE T RSB, EESUTHX:

- VIAMENRTT
« ARVTIRMETRTT

EMTIE B e AR AT, FSRFNIZE LA SRR,

3.41 TFIRMEHTT

FAINAIESE WHR I EEE TR E 1T,

3.4.2 JARVIIAMETHFY
GHWR AL T2 AR R SGF R EFERITIEE

+ open FRIZIMIK AR FRER, SFE IR IR, TERE

+ sealed £/~ class B interface R EETE Y BTGB A SLE], 1EDLE
+ override X REZ KRR, HENE

* redef T RNENTE X RENESH A, I

. static RTRIZAEFSHK R, FESBANREEIL LA SR, L
+ abstract £/~1% class EIHF 2, FEILE
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i
I
e

foreign /R IZA RN A, LA S B ER(E
unsafe &5 CIESHTEERIEN LT, FEIWIES DEFE

sealed R7R1% class B interface R AETE Y Al EL ALK A S ST, DL

mut FRIZ A AR A R ARE Y, LR AL

IXEABHAT A B AR DIRE T N R AT EE T,

~ AR

bz

m\ﬂ

o

< 15

N

=

7

Kk

#



FHE  FRIANX

TR E H— N MEIFEL (operand) H9AL, ZMME(EEZ BIHRIERF (operator) 1E#E, &
RIEAREAE —DRE, HEREXENIEF N R KE (evaluation) s

ECHHREES T, REXJVFRARE, ARREMITENREL (MEARKK, BEREAE),
WHERRAFEANRER (W0 if REA, BEHRERE), W TEESMREFNREK, LIRS
MEEFFIINER. EEMASARERATRENF, NARMEENINE TRIERSRETNE ST, #
TEEHISABIRF FUE T —TeA = TR ERFR R EECR BT, BATER 2N RIS AVE =450,

TNHEBHRIN B EEH R RIE,

T AREARN T AR AR EREEARE, R TERIERHR B WEHATRTE T,

41 FHE

FHEZ - MAEEEEENREN, XTSI S EMREANTHE (U113 FHE), EfE
SUEFHEESIE, BRI R HEEERSAMEN BT RE, STEREFHERAN, BYFmaEa
A Inte4 EA, ERHFHERHA Floates KA, X T RIENEE & HEMFZXXES K FHEMTHF
HE (B0 MERED, BENEFTHEAMITEREICRKERFIINTHENE, CRREHRHEIERHT,

FHEZA:

main(): Int64 {

10u8 // UInt8 literal

10116 // Int16 literal
1024u32 // UInt32 literal

1024 // Int64 literal
1024.512_132 // Float32 literal
1024.512 // Float64 literal

'a’ // Rune literal

true // Bool literal
"Cangjie” // String literal

O // Unit literal

(1, 2, 3] // Array<Int64> literal
1, 2, 3) // (Int64, Int64, Int64) literal
return 0

71



®
B
o
P
s
2

72

4.2 LEALMREZ

TEAMEHY (XENZELMESE T EEET EaEANEESEE) AeHEREKNX, MTE&
B4, ENEFTZERERIE, SRRV ZEREE, NTEEE, elEZ2—TMHE (W57 %),
EHISREL X B BRI A,

BN R A2

let intNum: Int64 = 100 // 'intNum' is the name of a variable, whose value and
o type are '100' and 'Int64’', respectively.

/* 'add' is the name of a function, whose value and type are '(pl: Int64, p2:
o Int64) => {p1 + p2}' and '(Int64, Int64) -> Int64', respectively. =*/
func add(p1: Int64, p2: Int64) {

p1 + p2

let value = p1.x // x is a variable defined in package pT.
NTEES, ME var FINZRIGAZERER, let AR A DR —XE (FRANSERZ
=), WERTZ AR, TWEEZAATZER,

421 ZRIREBAENRIKR

GHUES PR (W58 5 &) HONE—mA, ﬁlﬁﬂﬁiﬁ?ﬁﬁﬂ%?éfﬁéﬁlm{zﬁ” B E9IE), 4
BRECNIZ R A, R N RISTUE N 020140 HTZ B B RI2RRSC 2, filan:

func identity<T>(a: T) { // identity is a generic function
return a

identity // error: generic function 'identity' needs type arguments

var b

var ¢ = identity<Int32> // ok: Int32 is given as a type argument

\

identity B—MNZBUKEL, PP identity NEAZENRIEN, HELHH TRIELSH iden-
tity<Int32> A2 —PNEENRIA,

E—NREBTE LI ERASFWERT, YEHRNTEES DL ZEENIERE, 2B EHIRE
BRI ERRIEAZH B RN, Flan:

interface Add<T> {
operator func +(a: T): T

func add<T>(i: T, j: Int64): Int64 where T <: Add<Int64> { // f1
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return i + j;

func add<T>(i: T, j: T): T where T <: Add<T> { // f2
return i + j;

main(): Int64 {
var plus = add<Int64> // error: ambiguous use of 'add’
return 0

4.3 FIFRIEX

FFRIKEN if RIEIK, AT DARIEHIE /ARG AL RIE AT SRS 03, S SKEEiliZ 4,
if RIBAAYIELEE X N:

ifExpression
"if" "(" ('let’ deconstructPattern '<-')? expression ')’ block ('else’ (
« ifExpression | block))?

Hrbif By, if ZEE—PMEEENMESHIREN, BER MR, RZE2AIER else 7
else 732D else REEFIHA, JERGHHY if RIKAA— R,
if RIKA 201
main(): Int64 {

let x = 100

// if expression without else branch

if (x > 0) {

print(”"x is larger than 0")

// if expression with else branch

if (x >0) {
print("x is larger than 0")
} else {

print(”"x is not larger than 0")

// if expression with nested if expression
if (x > 0) {
print("x is larger than 0")
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} else if (x < 0) {

print(”"x is lesser than 0")
} else {

print("x equals to 90")

return 0

3

if RENE A if ZJFRIRIAHTRE (FEREFXXRIZERN Bool), WRFIEXAMEFT true,
MHITEZJGHIER, BN, 1T else Z/EH) if FAREIR WNRFEE), if RIXKHVEFTHRITEIRID
XHRYRISHIE,

MNTEE let (Y if RIAK, TAWRZH if-let Tk, FATAI LA if-let RIATORM— L&AV
(e,

—NERY if-let Rk A

main(): Int64 {
let x: Option<Int64> = Option<Int64>.Some(100)
// if-let expression without else branch
if (let Some(v) <- x) {
print(”"x has value")
}
// if-let expression with else branch
if (let Some(v) <- x) {
print(”"x has value")
} else {
print(”"x has not value")
}

return 0

3

if-let RIZNE A <- 2 EHREXAITRE (FRIEXPLEEFAIAREERI), MRREAAIERE
ULEC let ZJ5HY pattern, NHUTEZGHIER, A0, $4T else Z/EHY if RIAXEIR (WRFE), if-let
FIRAHVESE T TR 7 SR FRIB A,

let ZJaHY pattern SCRrH BRI B, ZPERIN Tuple B30, enum 3,

if RIKKAIEE

NTEE else X if RIERX, BHIEELH Unit, BIEST O. KN if exprl {expr2} & if
expr1 {expr2; ()} else {()} HIEZEKE,

MNFEE else 73321 if Rk,

o R if RERAEERERIEREGEIRE], A2 if RERAZEFN Unit, DD IAREREEATLER
KAL B, W RN

o 1EETRSOREMARRETUEDRES, IR if (IR e TR T2, M) if kA9
BT T2 BBR/INVATER AL T, RAEER/NATLRER T | NIgIFRE;
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o TEETSCHBAMRSIUERIS, HERURDY if RAKARAY, WK if AP SHIAUETE b
N CRTESREZER TR,

BN

struct S1 { }
struct S2 { }

interface I1 {}
class C1 <: I1 {}
class C2 <: I1 {}

interface I2{}
class D1 <: I1 & I2 {}
class D2 <: I1 & I2 {}

func test12() {
if (true) { // OK. The type of this if expression is Unit.
S10
} else {
S20)

if (true) { // OK. The type of this if expression is Unit.
C10

} else {
Cc20)

return if (true) { // Error. The ‘if' expression is returned. There is no
< least common supertype of ‘D1' and ‘D2°.

D1()
} else {

D2()

3

TR N T RS A B DU AR S RS AT 4E40 1, RN 9 T i 7 2 else (dangling-else) (7]
M, CHRIEIES ZRED if 93X else X FRIPUTE 7 (RMERA —&KRE) HEH—NEES
FERCSREC N — R, (B else MU IETLIEMEFA if condl if cond2 exprl else expr2 HIfRRLH
) else expr2 BIHETHNE if TEINE if WA, WREFETHE if, WABEMAERES if condl
(if cond2 exprl else expr2); WREITETINZ if, NWYKEBNARIEHN if condl (if cond2 exprl)
expr2. {EANSRaEH 7S EHKRIES, NTTtR#, )
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4.4 FRINEACFRIKIC

CHRIZIE S TSR AT R IR (match FRik) LEEITES (pattern matching), L
KE R ERBENREIHRE Ny EhZE, BENLEE, B#HRNE—MEE, XMNEEEX T —1
H5ZLEHERIE S, BNILERt 2 EHIW S E R LA Z S B TERAE LIRS, TR, ILERERA
AW DCECECIIAIVCAC R, match RIAAT 73 AL 7 selector Y match RIXAM AT selector
1 match FIA,

match FRIXAXHNETEE V-

matchExpression
: 'match’ '(' expression ')' '{' matchCase+ '}’
| 'match’ '{' ('case’ (expression | '_') '=>' expressionOrDeclaration+)+ '}’
matchCase
'case’ pattern ('|' pattern)* patternGuard? '=>' expressionOrDeclaration+
patternGuard

: 'where' expression
’

X+ selector B match FRIARN, F#F match /50 expression BIATFIEHCH selector, se-
lector ZJ/5M {3} NAIE XA T matchCase, & matchCase PASEHEF case FF3k, /EER— pattern &
HEZANH | AREIHERZER pattern CETFAR[A pattern FIEEAHE X, WEAT), —NANER pattern
guard, —PMHEk => FM—FRF (BD—1) FHEERER (ENFEHEERESZ BER S S8RITR
b5 o

EHUT match FIXXAVLHEF, BRI ED case TE XM, selector ZHRUCACNITIFAKIAF case H
TE M pattern HATUCES, —H selector F1247[ pattern ILALAT) (Hif/E pattern guard), MHRST
= 2 EHIRIE, BXFEFHSEZ/EH pattern #TICEL; &N (5487 pattern FAULAD), 4k&25F—1
pattern HATUCALAIWT, MRUEHE, NHEIEIFRETRT match Rk A A H BT S

let score: Int64 = 90

var scoreResult: String = match (score) {
case @ => "zero"
case 10 | 20 | 30 | 40 | 50 => "fail”
case 60 => "pass”
case 70 | 80 => "good"
case 90 | 100 => "excellent” // matched
case _ => "not a valid score”

b

HTFZEMERNZE, CIHEES ER case RIZNFE XHFTE pattern FIEXT N pattern-
Guard (UNER1F1E) HAEKREEE selector KIFTEFTREEVE (Bl exhaustive), 15 %1 asH] T H AR SZIL
EeEE, NSmE, e S, WA DMERE —1 case FEABACA _ SRAFEEAM case REE
BN, AN, FERED pattern EXZEZEELFH, BIRME pattern Z [AIBHEN=EF] IEES,
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X FAH selector Y match R, KT match Z/51&H expression, HH {} FAIES case
o, ST case 1 => Z AR AEN— Bool ZKAIMFRIAN (SFBERT _, FRKIZN true),

FEPITHILARR, IRHINT case 2 [EMIRIEAIE, —HRIEIXWEFT true, WHIT => ZFEMIR
e, HEFEBHHWE Z GERFTE case, H3E E, i selector Y match BIARXH L E —EHHE if-else
if REAWRETERIK,

FIFEHE, SR selector BY match FRIARIHE exhaustive (BMEAEN FE/DH —1 case Eifi /&
1), riEss= R EM exhaustive K7, WIERITCIEHIM, NEREEFIE RN case _

let score = 80
var result: String = match {
case score < 60 => "fail”
case score < 70 => "pass”
case score < 90 => "good” // matched
case _ => "excellent”

}
BT if RIAK, X TF match FRIKK, LI HZSH selector, BRIZRALEEI NHLN:

QR match FARAVERA BIIEFEIRE], B2 match FIAFAYZEALN Unit, ATE SN ERAETE

NHOCEERL, BN, %0 TN

o fEETSCREIRZERIZEORE, B match FIFTE 358 T1, ..., Tn, N match FIAK
AR T1, ..., Tn BUBR/INVAFASKAI T, MR FAE R/ IVAFACER T R,

o fE_ETFSCERRRZREIERES, 2RI match RIANWAEL, R ZRE S case H => ZFHIR
IR AYSIUE R BTSSR AT 2R,
4,41 FEF

CHREIESRME T FEORAME, G

1. &K (constant patterns) ;

2. BEFFE (wildcard patterns);

3. #EMHK (binding patterns) ;

4. tuple 15X (tuple patterns);

5. KHIEIK (type patterns);

6. enum 13X (enum patterns) ;
pattern FIBTEE X N:

pattern
. constantPattern
| wildcardPattern
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| varBindingPattern
| tuplePattern
| typePattern
| enumPattern

4411 FEREKX

o

2;\:

X

HEEAUEEHTFHE, FUFHE, FAHFHE, Rune FHE, f/RFHE, FHNEFHE
(PEZRFEREE) . Unit THE, HE2EPTFHEEIFEZER selector YA —5, selector

— BRI A RAE selector SHERAPHFHEME (XEREHES),
wERARIBERE O

constantPattern
: literalConstant

A B BB T

func f() {
let score: Int64 = 90
var scoreResult: String = match (score) {
case 0 => "zero"
case 10 | 20 | 30 | 40 | 50 => "fail”
case 70 | 80 => "good"
case 90 => "excellent” // matched

case _ => "not a valid score”

3

FEERNE, FRE T HEICEE R EEAE BT RBRIHEENN, SMHAEFE AR R,

4.41.2 JEATTELR

WECAFR A TR - FoR, ERIALEERE, A TE2EE (BIaifER SARF) s/EN match

FKIXAWERGE— pattern RICELHEE case KRB EZIME N,
AR R ANIETEE O

wildcardPattern

P ]

’

{8 BB AR R B 40 R :
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let score: Int64 = 90
var scoreResult: String = match (score) {
case 60 => "pass”
case 70 | 80 => "good"
case 90 | 100 => "excellent” // matched
case _ => "fail" // wildcard pattern: used for default case

4.41.3 HERN

For X FAEA] DICRAERE, E5BRMEXIFRNE, AEEXSRKEEZIFEFHEE binding
pattern FHIE X HYEE, DAMETE => ZFHIRIEFHEITIIA,
P ERAHIBIEE SN

varBindingPattern
: identifier

’

PEREAAE LHIZ BN AR,
(IR Sav: R

let score: Int64 = 90
var scoreResult: String = match (score) {
case 60 => "pass”
case 70 | 80 => "good"
case 90 | 100 => "excellent” // matched
case failScore => // binding pattern
let passNeed = 60 - failScore
"failed with ${failScore}, and ${passNeed} need to pass”

3

HERAXTE AL E, (FRBNE - REIMNWAENIFIRZET —1 case ZAll, FEER, HH | &
B2 MEANAREERASEEN, UAREHIIERERENF, SN RE,

let opt = Some(0)
match (opt) {
case x | x => {} // error: variable cannot be introduced in
o patterns connected by |’
case Some(x) | Some(x) => {3} // error: variable cannot be introduced in
< patterns connected by '|’
case x: Int64 | x: String => {3} // error: variable cannot be introduced in

lll

< patterns connected by
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4.41.4 Tuple =X

tuple pattern FTUCEC Tuple {H, tuple pattern & X NHEESHEEKIZD pattern, &D
pattern Z i HIE S FE: (pattern_1, pattern_2, - pattern_k). 41, (x, y, z) EH=1
binding pattern A —" tuple pattern, (1, 0, @) EH =" constant pattern 4HmAI—1
tuple pattern, tuple pattern 1y pattern MNMUFFER selector H4EEAME, H HUHR T pattern
/& constant pattern &{ enum pattern I, HISAIZIH] selector XM 4EEHEAAHMFEL,

tuple B HVIBTEE N

tuplePattern
"(' pattern (',

!

pattern)+ ')’

A tuple BB Fa0 T

let scoreTuple = ("Allen"”, 90)

var scoreResult: String = match (scoreTuple) {
case ("Bob", 90) => "Bob got 90"
case ("Allen”, score) => "Allen got ${score}” // matched
case ("Allen”, 100) | ("Bob", 100) => "Allen or Bob got 100"

nn

case (_, _) =>

4.41.5 TR

{5 P 28RS AT DUR 77 (35530 type check 1 type cast, SREURHTIBIEE N:

typePattern

]

: (wildcardPattern | varBindingPattern) ':' type

)

X FAE varBindingPattern : type (8 wildcardPattern : type). B 5622 DTHAI(E
FNE TR B Z S E « G0 type & AR RIS TR T8, HRBUDTHEL AN NPRHER LR HR type X
RIER RGBT RAIES © MY varBindingPattern #1748 (4T wildcardPattern : type,
NEFERE) . RERMITE, AERIHTE, SNPTALKN, [HEit, varBindingPattern : type (8
wildcardPattern : type) RJDARIISCEL type test #1 type cast,

{# SR BEE A ICEL B a0

open class Point {

1

var y: Int32 2

init(x: Int32, y: Int32) {
this.x = x

var Xx: Int32

this.y =y
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}
class ColoredPoint <: Point {
var color: String = "green”
init(x: Int32, y: Int32, color: String) {
super(x, y)

this.color = color

let normalPt = Point(5,10)
let colorPt = ColoredPoint(8,24,"red")
var rectangleAreal: Int32 = match (normalPt) {

case _: Point => normalPt.x * normalPt.y // matched
case _ => 0

}

var rectangleArea?2: Int32 = match (colorPt) {
case cpt: Point => cpt.x * cpt.y // matched
case _ => 0

4.41.6 enum EI{

enum A EZA enum 2EBIEL S A

enum pattern FTPCEC enum constructor, #&3/Z constructorName (Jo&H3i&E#s) B{ construc-
torName(pattern_1, pattern_2, ..., pattern_k) (E&Mi&es), BHESNHIES 2 IBIE T pattern
(FTAREEAEAIZEAIR pattern, HILFIRE) RIS B NS EUHITILAL,

enum EANETIEE N:

enumPattern

]

: (userType '.')? identifier enumPatternParameters?
enumPatternParameters
"(' pattern (',' pattern)x ')’

EH enum BRICPLECATHI 740

enum TimeUnit {

| Year(Float32)

| Month(Float32, Float32)

| Day(Float32, Float32, Float32)

| Hour(Float32, Float32, Float32, Float32)
}

let oneYear = TimeUnit.Year(1.0)
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var howManyHours: Float32 = match (oneYear) {
case Year(y) => y * Float32(365 % 24) // matched
case Month(y, m) => y * Float32(365 x 24) + m * Float32(30 * 24)
case Day(y, m, d) =>y * Float32(365 * 24) + m * Float32(30 * 24) + d =*
«~ Float32(24)
case Hour(y, m, d, h) =>y * Float32(365 * 24) + m * Float32(30 x 24) + d *
~ Float32(24) + h

let twoYear = TimeUnit.Year(2.0)
var howManyYears: Float32 = match (twoYear) {
case Year(y) | Month(y, m) =>y // error: variable cannot be introduced in
< patterns connected by |’
case Year(y) | Month(x, _) =>1y // error: variable cannot be introduced in
«~ patterns connected by |’
case Year(y) | Month(y, _) =>y // error: variable cannot be introduced in

lll

< patterns connected by

3

AR ICEL P EBPE IS, 351 pattern HHY identifier 2 enum #1588, 1% identifier S22
2% enum pattern #HATULHD, SNIA21EH binding pattern UL,

enum Foo {
A|lB]|C

}

func f() {
let x = Foo.A
match (x) {

case A => @ // enum pattern
case B => 1 // enum pattern
case C => 2 // enum pattern
case D => 3 // binding pattern

b

FEEEWE, N enum HATITECRT, ZZK enum pattern F3E7YH1 selector FIZEAUAHIE], RIS 4w % o
2 E enum BRI ED constructor (F145 constructor WESHIIE) ELWMELERE, WRRMEBI2E
&, NgmiEsssmesE,

enum TimeUnit {
| Year(Float32)
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| Month(Float32, Float32)
| Day(Float32, Float32, Float32)
| Hour(Float32, Float32, Float32, Float32)

let oneYear = TimeUnit.Year(1.0)

var howManyHours: Float32 = match (oneYear) { // error: match must be exhaustive
case Year(y) => y * Float32(365 x 24)
case Month(y, m) => y * Float32(365 * 24) + m * Float32(30 * 24)

4.4.2 FERAYIE

—fth, TERTUCELARTIE R, 24— pattern B F]RERI T R ZEICECHIENILACRS, FRIL pattern 9
refutable pattern; &=, X— pattern /2 F] AR A ZUCECHEDLECR, FRIE pattern 2 irrefutable
pattern, AT FIRS/MERIEE pattern, HUE:

+ constant pattern 52 refutable pattern;

+ wildcard pattern 52 irrefutable pattern;

* binding pattern 52 irrefutable pattern;

* tuple pattern JZ irrefutable pattern, = BXHEHEBEZHIED pattern #JE irrefutable pattern;

* type pattern SUZ refutable pattern;

+ enum pattern /2 irrefutable pattern, 4 HAVHHX VAT enum KB H HAH— S constructor, H
enum pattern FELEZAIEAM pattern (WISRFFE(E) #BZ irrefutable pattern,

4,43 FIYEE. FIM Rune BYDTHECELN
TEARAFRUCEC A B AR 2 ER S 2N Rune BUMERT, Rune FFE BB FRF 24T B2 H £ 4] F T3 Rune

FKAFHENHE pattern,
TEARAICEC ) B AR 2B 28800 Byte BIER, — MR ASCI FAFHIFAF R H & 7] F T3%7~ By te 2£
FHIZERH & pattern,

2

4.4.4 Pattern Guards

BT X UEEC SR AEMOE— 5 BT, Gz # ] pattern guard, pattern guard F]DATE match
FRIRFAEH, AT AFE for-in FRIKFNAEH, AT EEN pattern guard £ match FRIKTFARYF A,
KFHIE for in RIEXFIIFEHIES Mfor-in ik,

match FRIAH, A TR FE IR KFIFEFRIICECREE R, 2+ pattern guard, BIfE pattern 5 =>2>
[Ef0_E where boolExpression (boolExpression BENM/REFHMAIFRIAN) , ILAKEREF, REYHE
5 pattern DLECFH Hi# /& where ZJ5H) boolExpression i, %&£ case A EDLALALT), 7| DTACSIL,

pattern guard HJIBIEE X AH:
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patternGuard
'where' expression

i/ pattern guards A0 R:

let oneYear = Year(1.0)
var howManyHours: Float32 = match (oneYear) {
case Year(y) where y > 0.0f32 =>y * Float32(365 * 24) // matched
case Year(y) where y <= 0.0f32 => 0.0
case Month(y, m) where y > 0.0f32 & m > 0.0f32 =>y * Float32(365 * 24) + m *
~ Float32(30 * 24)
case Day(y, m, d) where y > 0.0f32 & m > 0.0f32 && d > 0.0f32 => y *
o Float32(365 * 24) + m * Float32(30 * 24) + d * Float32(24)
case Hour(y, m, d, h) wherey > 0.0f32 & m > 0.0f32 && d > 0.0f32 && h > 0.0f32
o =>y * Float32(365 * 24) + m * Float32(30 * 24) + d * Float32(24) + h
case _ => 0.0

4.5 TEMFRIEX
CHGIRIES L ZMIERRIAR: for-in RAR, while RAFAT do-while RIAF,
BRFIA I B SO

loopExpression
: forInExpression
| whileExpression
| doWhileExpression

451 for-in BIAK
— NN for-in BAXEF U MR

for (p in e where c) {
s

}
H pattern guard where ¢ ZAE4HY, HILEREZH for-in RIAXAF W !

for (p in e) {
s

}
for-in BIRAXANEEE XN
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forInExpression

[ ]

"for' '(' patternsMaybelrrefutable 'in' expression patternGuard? ')' block

patternsMaybelrrefutable
: wildcardPattern
| varBindingPattern
| tuplePattern
| enumPattern

’

patternGuard
'where' expression

EIRBREE X, KT for 25 REEEANE—E S ATRE irrefutable 1Y pattern (ME1T7325), 7E
BN ENE, S for Z/GH pattern 5 EHZ irrefutable, WT5RTZ irrefutable pattern, %1%
Wi, B, R for Z /G pattern F1Z7E binding pattern, #HX4THAHT —1 (EHZ1D) let TE,
BT EEABMNESE—RHHBI A B EITEIMALE R,

for-in 4% expression K{H, B iterator() HE%L, FKE—PEAN Iterator<T> HI1E,
RFFEdEA Iterator<T> fY next () BETTRHUTIER, FATATLULAH pattern IEELIERATER, R
VCECAY Y (QNSRTFTE patternGuard, HIAZFEIR#E patternGuard BYSME), NWIFATIEIRAMAK block, A
TEFFAEALEFHTE R next () HEEIR, 2 next() JR[A None IFTEIRLR 1L,

Iterable<T> Al Iterator<T> AJTEFRIEZEHZE,

main(): Int64 {
let intArray: Array<Int32> = [0, 1, 2, 3, 4]
for (item in intArray) {
print(item) // output: 01234

let intRange = 0..5
for (number in intRange where number > 2) {
print(number) // output: 34

return 0

4.5.2 while RIAX
while RIXFHTIETEE XV
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whileExpression
: 'while' '"(' ('let' deconstructPattern '<-')? expression ')’ block

Hrpwhile 2x#7, while 22— 1VMES, /MESHNA DUE—PNRIAREE —1 let FIHRN
ULAD, &2 — L,
— NERHAY while FRIATZEH:

main(): Int64 {
var hundred = 0
while (hundred < 100) { // until hundred = 100
hundred++
}

return 0

3

while RIEAXE LN while 2 [EHIRIEAMITRE (ERFIXZAHIZEELS Bool) , WNRFIKAHIESE
F true, MPATEZ /G, #E EFITERIAXNOEHHIBE S EFIIT —IXER,; WRREAWESET
false, NIZEIETEIR,

HFEE let B while IR, FATFRZ N while-let FIAR, FATATAR while-let FRiKFHKf—
L] R B R IR R

—NEAA while-let FIAF A

main(): Int64 {
var x: Option<Int64> = Option<Int64>.Some(100)
// while-let expression
while (let Some(v) <- x) {
print(”"x has value")
X = ...
}

return 0

b

while-let RIAFNE oA <- ZERIRIATHITRE GRAXAZEEINA] IBERZERD), IRKIERH
{EREVLAC let ZJ5HY pattern, MIPITEZJGRIER, #2546 EHT T ERIKA R EAE R ISEIF AR & EHT
AT —IRAERR; AASRPLELIRIK, 251k 2HTHT while fE3A,

let ZJ5HY pattern SCFH B8R, BACAHEIN, ZER. Tuple X, enum X,

4.5.3 do-while £A=
do-while BIAXANEETE X N:

doWhileExpression
: 'do’ block 'while' '(' expression ')’
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5 while RIEKXAFERE: while RIEAIEFE —RIEINERES, tHRFIXZR expression HIEN false,
MIFBIMER AT, AT T do-while FIAN, FH—IXIEIMENRK, SEHITIEINMA block, AJGHRIE
FIXF expression FEHRE B S BEXRPUTIEIMK, W20 do-while FRIKKAFHEIMESZE/DHIT—IX,
flan

main(): Int64 {
var hundred = 0
do {
hundred++
} while (hundred < 100)
return 0

4.5.4 TEAFRIZAELS

for-in, while f1 do-while X =FM{EINKIAXNHIRIKGE N BENMH, 1BE, EREERRIREEET
—MNEHIFETE TCENER for-in RIEX; ERHIETEIRRIREL, ERIETEIRL L EAFRERH while 5
do-while FIA,

=FEIRRIA RSN Unit,

HT break. continue RIAFNIE BEE CATIEINME, BN T =FIERRIEN, EEREEH
HIEIH) break B¢ continue B2 E R HFEIEHISNETEN; WMINETFEEIEIR, NS, HIan

while (true) {
println("outer”) // printed once
do {
println("inner") // printed once
} while (break) // stop the execution of the outer loop
println("unreached”) // not printed

4.6 try TAR

RAEZEW N ERFRN BSIEME, & try RIAXNDAFWE: R RERFEEVEENEE try RIAX, DAL
AT IR A 3B try-with-resources #IXR,
try RIXXANBER:

tryExpression
: "try' block 'finally' block
| "try’' block ('catch' '(' catchPattern ')' block)+ ('finally' block)?
| "try' '(' resourceSpecifications ')' block ('catch’ '(' catchPattern ')’
o block)* ('finally' block)?

’
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il try REAW EEEHRRERME, HEILSEET,
try-with-resources RIERWEZEEHIE BAIRERIENFRIR, HFULSFET,

4.7 IR RIAI

PR RIS UL FHIITING . ZHIEBRARAIRILZE Nothing 88, Z AR (EMZERIHY
TR, GEWEE S R MR RIA:

* break

» continue
* return

* throw

PR RIA AT MEEMBE R, (EATFREXNMNERRERN—H, HEREXSE
EAAIAARE CRARE D R IFEEE)

main(): Int64 {
return return 1 // warning: the left return expression is unreachable

3

PRI RIKIF, break 1 continue XA BEE ENRIEINME, EIZIEIMATCIRZF MR EOL TR,
return ZUE WEFE CHIREUER, HZREEATEF; X throw HMEZER,

“HEEREIMA” TTIEZE “EEOL 7, £ TEAIFIFH, break HIMEREL £/, SMNER) while TEFA
A EEEE ERITEIME; continue HILFE lambda FRIERAH, SNZEHT while TEIMAN AL EEEE
EHITEIMA,

while (true) {
func £ {
break // Error: break must be used directly inside a loop

3
let g = { =

continue // Error: continue must be used directly inside a loop
}

3
Pl MGRIKIHTETE N :

jumpExpression
: 'break’
| 'continue'’
| 'return’ expression?
| "throw' expression

’
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471 break RiA=

break FIAX A GEHIAEIERRIAXBIEIMEF, FHREFHIPITECZEWA LEIRRIAZ GRIRIX
Ko PINTFEAASIELE while TEIMANM break RIAI, SLIEXE [1,49]1 WIHE 4 H 6 HIEK

INATEEL

main(): Int64 {
var index: Int32 = 0@
while (index < 50) {
index = index + 1
if ((index % 4 == 0) && (index % 6 == 0)) {
print(”"${index} is divisible by both 4 and 6") // output: 12
break

3

return 0

b

FEFEEMNZE, Y break HIIERENEARERFE, REZIEEZRCREENERIRIENX, INED
TEIRFEARSZ 0, Hla FEHEFEHE 578 12 is divisible by both 4 and 6, HE&EXFEKSH
H i fE:

main(): Int64 {
var index: Int64 = 0@
for (i in 0..5) {
index = i
while (index < 20) {
index = index + 1
if ((index % 4 == 0) && (index % 6 == 0)) {
print("${index} is divisible by both 4 and 6")

break
3
3
print("${i}th test”)
}
return 0

4.7.2 continue FiAF

continue RIAFX HAEHIAEMEIARIAXRIMEIMAS, FTRATERE B RILEIARIARATHANEN, A
JETHERT—RHEIR CGF AR ILIERERIATD), Bl At X R 1,491 AFE AT CARIN G 4 F1
6 EEERAVEL (12, 24, 36, 48), XM THMAFEZERIVE, RS E M,
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main(): Int64 {
var index: Int32 = 0
while (index < 50) {
index = index + 1
if ((index % 4 == 0) && (index % 6 == 0)) {
print("${index} is divisible by both 4 and 6")

continue
}
print("${index} is not what we want")
}
return 0

4.7.3 return £IEK

return FIANHEEHIEREURF, Br] DEERM B EREPITHIRE, SCEREHRME H
REEE R ERE, return BIARXNEFHMIER: return A1 return expr (expr B2—1FEAR),

« #7 return expr UER, FMTH expr BEMFENFEEANREME, FTAER expr BIZRASHECE X
AR B 2B — 2,

// return expression
func larger(a: Int32, b: Int32): Int32 {

if (@ >=b) {
return a
} else {
return b
}

3
o EHAN return BER, TATEHEMY return () BYETERE, A DAZSKEEHIR(EIEAAEY Unit,

// return expression
func equal(a: Int32, b: Int32): Unit {
if (a == b) {
print(”"a is equal to b")
return
} else {
print(”"a is not equal to b")

3

FEUARE, return RIXXIEN—DEEIEK, HIAHAHEERMEIFRIARE (return [SHERRE
AIFIERN (), TM/Z Nothing KA,
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4.7.4 throw FTiAZ

throw RIAXATHILEE, EEAEES throw RIAXAIRGIE, AR throw RIAXPEITEI, #
KN FE, HBERE PR O EE TR, NSRRI TR,
TNHEHEIBITAH, HERECY 0 i, fIHERRHE:

func div(a: Int32, b: Int32): Int32 {

if (b !'=0) {
return a / b
} else {

throw ArithmeticException()

KT return fl throw RIEIK, AWRMT &ELIFERAZEG, FREMNVHEANE, 1EHIZUE
BN HE =T,

4.8 HUEEAIEHFRIRI

BUERAL SRR TSI EER A R AV R, ERIER A ERIE, ERIRAR AN B iR
KA (BFERRIEAAREIAZ BRI, RN a2 WA b,
BB IR A RNE TR E SON:

numericTypeConvExpr
: numericTypes '(' expression ')’

numericTypes
: 'Int8’

| 'Int16’

| '"Int32'

| 'Int64’

| 'UInt8’

| 'UInti6’

| 'UInt32’

| 'UInt64’

| 'Float16’

| 'Float32’

| 'Float64’
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4.9 this fll super ik

this #1 super RIAF AL this Fl super R, this A] AR A SEBI AR BRERIAD IS BRELH,
FORYATES, super HAEHIITE class 22AYE X H, R YHIE IR BRI LH] GENL), 25
1EA# A BHAY super FRIAT,
this #1 super RIXAIEEE X N:
thisSuperExpression
: 'this'’
| 'super’

’

410 spawn FiKkF

spawn RIAXH T ORI B — thread, FWIFLET,

411 synchronized FRIA5

synchronized FX A TREAPHLAIF, FEIIF L ET,

412 FHESRIXN

HEREXZIEEAEFESEERNRIER, BFESTEERNFRIEPAE— DR T BRIl
S HE,
FESRIZAHNETEE N
parenthesizedExpression
"(' expression ')’

S RIRTEAH -

1+2%3-4 // The result is 3.
(1 +2) x3 -4 // The result is 5.

413 ERRIER

JERFERBFRRAIN_ L FEIR IR, RIEESIRERFRRE, 2 MAVIRERIAR, HEEH
®IKHN, RIEEREN, ERRIFARER, HEEAARIEN, REREXFHESEREFTRIAIE, =] MER
AIIERY ? BRIERF, DASEIL Option RANN XSG EIRIEITRISRF, KT ? #IEFY, U TS,

JEBRFIERANETEE XN
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postfixExpression
: atomicExpression
type
postfixExpression

! ]

identifier
".!" identifier typeArguments?
postfixExpression callSuffix

identifier callSuffix? trailinglLambdaExpression

I

I

I

| postfixExpression indexAccess
| postfixExpression

| identifier callSuffix? trailinglLambdaExpression
I

postfixExpression ('?' questSeperatedItems)+

4131 AATVTRIFRIKR
AR TR FORFANIEIRE o EIRERRIETIEIRNE 3 5%

] ]

postfixExpression identifier typeArguments?

B GG A ZR IR AT AU TF1751A] class. interface. struct YA L,
BRI RIFRIARAIERN T.a, T AJAFRRNEFERSLFIE 2RI BTG EM R R R FRIAR A+
K, a BRAEZF,

o R T BERYSEFIe S, B IR AT DAV IR 2R e RE O A Y AEER S A R
o WR T2 struct BYSEH, ARIFEILEHNZITA] struct NAYIEERASEL A,
R T BERA, BMOKE struct &, U EEIEL KA 75 R HESK R,

FEEROR: 2%, HOA struct MBSM AT E A RAERAE,

« T2 this: EREEEOMEREN, ATLUED this XEFIAFEERSK R
« T2 super: TEREEOEMAEAN, nlDUEIL super BT A4 RN F EH R R EMIEER AR R,

MNTRRVIRIRER e.a, MR e BHAL:
« Y a e WAIEFESH AT ERN, e.a Z2AIZH, HMBERT e.a B2AAIER,
iR e BRIEA (i e HRALE T):
o HTRTIHEEN, R a2 T HAIELAIRATE, e .a Z2AIZH, &N e.a B FAIEZHY;

- AT REFRAEN, R en]ZLH a2 THAIZLFINAZE, N e.a BrIZH, B e.a BAAIZHY,

413.2 KEIEHARIER

PRI FH SRR TNAIIE A E N EIREEERIKTIBTEMNE 4 %%, HA callSuffix #1 valueArgument B9
EEEN:
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callSuffix
: "(" (valueArgument (',' valueArgument)*)? ')’
valueArgument
: identifier ':' expression
| expression

| refTransferExpression
refTransferExpression
: 'inout' (expression '.')? identifier
BREOE A RIA A TR ARE, REENE 5 &,
AE T, N5R T 2RESEE, WEHZY f RRE, S0,

T HREIAARIAR f(x), i fRSEE
R TEETHREAMRER O, W ) IWHHE O BIEFERER S Wn] I EZIERIER),

413.3 RH3|RFRIENK
K5 RFRAAERE X EIRERFRIETIERNE 5 45, HA indexAccess HIIETAE SUN:

indexAccess
: '[' (expression | rangeklement) ']’

rangeElement

| ("..=" | ".." ) expression
| expression '..'
R5[TTAFRER A TAE SRR T AIRE (B4 Array S589H0 Tuple 2£5Y) 18I AR AIHA
RO ERTTR, NS 2 BEHXT Array 2KE0H1 Tuple KEUHINA,
KA B T) :

MTRGIAERIAN ela] (RiR e FIZEALE

o 4T BITAHARAIN, e[a] BEAAIERHY;
o YT RZEICHBAN, WER T EH T set WAAHRIERF [1 (B UA] DA EEIEER), N elal 2R
AR, SN e[al EFRAIEEHY,

MNTR5IARIEN e1le2], GEUESEZERE el E v1, BR e2 REZE v2, HGHRMETIR v2ik

BBONS R BB B FIAH A FYEE 2 1 RY [ BRIERT,
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413.4 [FISHIERT

I SHRERT 2 A—To/a SR ERy, B EXNANEERER ., O, (3301 —EFR (WIfE
JESRARERT 2 FT), SEIH Option SR IX L fE S ERF AU, BN a?.b, a?(b), a?lb] %%, HA O
ERBEH, MR RE— 1522 lambda I, FTRAMERRBAIEIEE a?{b}. ¥EE 2., 2. {3k
?[] BFRIBZAFRA optional chaining #IX,

optional chaining RIAXHNETEE NN IR GRRIAIEZENRE—5%, HF questSeperatedItems
HITE T E S :

questSeperatedItems
: questSeperatedItem+

questSeperatedItem
: itemAfterQuest (callSuffix | callSuffix? trailinglLambdaExpression |
< 1indexAccess)?

’

itemAfterQuest
: . identifier typeArguments?

| callSuffix

| indexAccess

| trailinglLambdaExpression
KT optional chaining &z, #E:

1. ¥FREKX e, F e FWATE ? MER, HEBEENM ? ZaTHFRIERNFIZEES Option<T> Hih T =~
&, BEIRIER el, WE el FISKTYE Option 288, NME e ZEHEA .. O, {3 IIKN, FEEe
X LARERT Z RN _E 2, W), REIZM ?;

2. Optional chaining FIANAIZRALZE Option<T> (BILIRHHHLD 2, KAEHE—E Option), 2£
74 T 24 optional chaining F & /g —MRIEN (BEHREE, REHAREKR, TRTARZXR) 8

ESITH

3. —H optional chaining FHYFE Option ZKBUAYFRIAAAIES None, NIEE optional chaining &I&
FHAEN None; A5 optional chaining 15 Option 2R RIXK AVEHATE T3 Some 1H, NI
PFRIKAHES Some(v) (v HIEAIZEFF—PRIAHIEE),
PARIAF a?.b, c?(d) 1 e?[f] N, BLARLIT:

1. RIER a WAETFEZED Option<T1> H T1 EELHIM A b; RIXX ¢ WRBFZEERE Op-
tion<(T2)->U2> H d HIZRALN T2; RiIXK e HERRFZEZE Option<T3> H T3 3K FIrtg(E
¥,

2. RIKAX a?.b, c?(d) 1 e?[f] BIZEAISIHIN Option<U1>, Option<U2> Al Option<U3>, EHA U1 2
T1 SRR R b B2E5Y) U2 ZREEEA (T2)->U2 FUIRIEMEZRA, U3 /2 T3 HUIT PARERIERIR [EI2ERY;
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3. Ha, cfile EDHIZET Some(v1l), Some(v2) A1 Some(v3) i, a?.b, c?(d) il e?[f] HE D FI%E
F Option<U1>.Some(v1.b), Option<u2>.Some(v2(d)) Fl Option<U3>.Some(v3[f]); H a, c
e IEBIZET None B, a?.b, c?(d) 1 e?[f] BIE 5T Option<U1>.None, Option<U2>.None
1 Option<U3>.None (FFEIXEM b, dfl f &FSHKE),

Hz b, RIARX a?.b, c?(d) fl e?[f1 BB TR match RIARK:

// a?.b is equivalent to the following match expression.
match (a) {

case Some(v) => Some(v.b)

case None => None<U1>

// c?(d) is equivalent to the following match expression.
match (c) {

case Some(v) => Some(v(d))

case None => None<U2>

// e?[f] is equivalent to the following match expression.
match (e) {

case Some(v) => Some(v[f])

case None => None<U3>

3
BRE- RS2 WZEWREIT a?.b.c?.d (BL?2. A, HMRIERL, TEER):

1. RIEX a FRAFEZHA Option<Ta> H Ta WELHIRA b, b FEAIFEESLAKAZEE c He
AIZERIZHA Option<Te>, Tc EEEHIRA d;

2. ®ikX a?.b.c?.d HIZRELN Option<Td>, HHA Td 2 Tc HILAFIRA d BIZEEY;

3. Y afEZET Some(va) H va.b.c HIEHZET Some(vc) ff,a?.b.c?. d HIEZT Option<Td>. Some(vc.d);
Y4 a EZET Some(va) H va.b.c BIEZET None K, a?.b.c?.d BYEZT Option<Td>.None (d
REWRIE); Y4 a FIEZT None I, a?.b.c?.d HIEZT Option<Td>.None (b, ¢ 1 d #H AR
KIE)

FixHX a?.b.c?.d FMTU T match I

// a?.b.c?.d is equivalent to the following match expression.
match (a) {
case Some(va) =>
let x = va.b.c
match (x) {
case Some(vc) => Some(vc.d)
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case None => None<Td>
3
case None =>
None<Td>

3

Optional chaining AT ATEN £ 8 & & X (S OURE A0, FilG0 a?.b = e1,a?[b] = e2,a?.b.c?.d
= e3 %,

TRE XTI ZEMIZ optional chaining FRIATUN, 2K optional chaining FIATUZ ATZERY (2 WUH(E
TIEA) . RNRBEEEI AT, FrIARFEEE 2. f1 0] XWFER, HEENTEATLARAE] a?. b
= c M a?lb]l = c XWMEANT R (RiZ a BIRADY Option<T>), HE:

o NTFa?.b, ETEIIHEAH b AR, a?.b BRI, HAMIEIT a?.b 2 AAIZH,

« AT a?lbl, NH T 2T IHEREER T set XAAHRIERF (11, a?[b] 2rIZHT, HMEN T a?lb]
BAAZEH,

2 a?.b (8¢ a?[bl) AIZSHE, 405 a FUEZET Option<T>.Some(v), # c FMEIREZS v.b (E vIb1);
W a BEZET Option<T>.None, fHAMAM (b F1 c HHASHRIE),
KU, FRIAX a?.b = el, a?[b]l = e2 1 a?.b.c?.d = e3 DHIFEMNTU T match RILAR,

// a?.b = el is equivalent to the following match expression.
match (a) {

case Some(v) => v.b = el

case None => ()

// a?[b] = e2 is equivalent to the following match expression.
match (a) {

case Some(v) => v[b] = e2

case None => ()

// a?.b.c?.d = e3 is equivalent to the following match expression.
match (a) {
case Some(va) =>
match (va.b.c) {
case Some(vc) => vc.d = e3
case None => ()
}
case None =>
O
}

BRAERY 7 L2
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// The usuage of ?.
class C {

var item: Int64 = 100
}
let ¢ = CO
let ¢1 = Option<C>.Some(c)
let c2 = Option<C>.None

let r1 = c1?.item // r1 = Option<Int64>.Some(100)
let r2 = c2?.item // r2 = Option<Int64>.None
func test1() {
cl?.item = 200 // c.item = 200
c2?.item = 300 // no effect
}

// The usuage of ?()
let foo = {i: Int64 => i + 1}
let f1 = Option<(Int64) -> Int64>.Some(foo)

let f2 = Option<(Int64) -> Int64>.None
let r3 = f172(1) // r3 = Option<Int64>.Some(2)
let r4 = £272(1) // r4 = Option<Int64>.None

// The usuage of ?[] for tuple access
let tuple = (1, 2, 3)

let t1 = Option<(Int64, Int64, Int64)>.Some(tuple)
let t2 = Option<(Int64, Int64, Int64)>.None
let r7 = t17[0] // r7 = Option<Int64>.Some(1)
let r8 = t27[0] // r8 = Option<Int64>.None
func test3() {
t1?7[0] = 10 // error: 't1?7[@]' is immutable
t27[1] = 20 // error: 't2?[0@]' is immutable
}

414 HIEEFEGRISEN

B B RFOA TR TS BHERIERT (++) BCEBERER (—-) BIRIA at+ 5 a-- 2512 a+=1 5 a-=1
HUTETERE, BEM B IR (RSSO BRI 1 A0 1 #tE, HARERIENESERIEREM, ++ M --ZIEE S
Y, FTDAREIT a++--IXAERUER — DRI RN SR DL AL ++/--EREHEFESHUE B FH
RIENEW (MIBEL) FIEA,

B (BE) FEKXATEEE O

incAndDecExpression
: postfixExpression ('++' --')
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XFFRIERK expr++ (88 expr--), FELT:

1. expr BT R EHRA,

2. [R5 expr++ (50 expr--) Zexpr += 1 (F expr -= 1) BVEENE, ATLAL expr FINZ7H2R]
WIRER (URERIERD);

3. expr++ (8 expr--) HIZEZUH Unit,
B (k) FIEA20:

var i: Int32 =5

i++ // 1 =6

i-- // 1 =05

i--++ // syntax error
var j = 0

j = i-- // semantics error

415 FARFIEI

BARRBHKBHUEERBREFNRIEN, CTHFEERS XFHNEARERERE: —xhE (). 1 (),
(). 3’ GOy BR () BER (B, KT Gox)o BRT —ICSE—IURISRERIER, HEABRIEMYZ ZrH
LR BN RNEENZ T,

AARRIKARNETRE SN

prefixUnaryExpression
: prefixUnaryOperator* incAndDecExpression

prefixUnaryOperator

1

additiveExpression
: multiplicativeExpression (additiveOperator multiplicativeExpression)*

multiplicativeExpression
: exponentExpression (multiplicativeOperator exponentExpression)x*
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exponentExpression
: prefixUnaryExpression (exponentOperator prefixUnaryExpression)x

additiveOperator
! | 1 _ 1

multiplicativeOperator

l*l | I/I | l%l
’
exponentOperator
l**l

—thE (-) PERERHERBERANRIEN, —tii@R N SRIEANESTRELEAE, K5
AR RVRBIAE A :

let numl: Int64 = 8

let num2

-num1 // num2 = -8, with 'Int64' type
=(-numl1) // num3 = 8, with 'Int64’' type

let num3

T ZICRIERT %, /, %, + 80 -, BORPIDRIEREEEIMNR, Hrp % BRESCUSHFRECEA, «, /,
+ M - HHRIEERT LR EREUEZEA,

let a =2+ 3 // add:
let b =3 -1 // sub:
let ¢ =3 * 4 // multi: 12
let d =6.6 / 1.1 // division: 6
let e =4 % 3 // mod: 1

FeAlH, BRiE (/) BORRMEECNEERT, WEIEREEUEA 0 BT TA& ANEEEL, BEECRIZHE a % b (HE
ENXHNa-bx*x (a/ b

let g1 = 7/ 3 // integer division: 2
let g2 = -7 / // integer division: -2
let g3 = 7/ -3 // integer division: -2
let g4 = -7 / -3 // integer division: 2
letrt = 7% 3 // integer remainder: 1

let r2=-7% 3 // integer remainder: -1
let r3=7%-3 // integer remainder: 1
let r4 = -7 % -3 // integer remainder: -1

*ok FORRFIZBE (U1 xxvy FRRITERE x 19y ) o *x BIERRIESBUAREN Int64 275 Float64
KA FEH:
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1. BAEEERTN Inted I, HEAEEURBEN UInted 228 FRIARAIZETYN Int64;

2. LFEAREEAN Float64 N, HEREEUAREN Int64 2K Float64 2674, RIAKAIZEALN Float64,

let p1 = 2 »*x 3 // pl =8

let p2 = 2 *x UInt64(3 ** 2) // p2 = 512
let p3 = 2.0 #*x 3.0 // p3 = 8.0
let p4 = 2.0 *%x 3 %% 2 // p4 = 512.0
let p5 = 2.0 ** 3.0 // p5 = 8.0
let p6 = 2.0 ** 3.0 ** 2.0 // p6 = 512.0

LEERAN Float64, HHRAFEEEATN Int64 I, 7 —LRRIGMFEIAFRFERIANNE, A
RZ3IN:

X ** 0 = 1.0 // for any x

0.0 *x n = POSITIVE_INFINITY // for odd n < @
-0.0 ** n = NEGATIVE_INFINITY // for odd n < @
0.0 **x n = POSITIVE_INFINITY // for even n < 0@
-0.0 ** n = POSITIVE_INFINITY // for even n < @
0.0 ** n = 0.0 // for even n > 0
-0.0 ** n = 0.0 // for even n > 0@
0.0 ** n = 0.0 // for odd n > @
-0.0 ** n = -0.0 // for odd n > @

POSITIVE_INFINITY ** n = POSITIVE_INFINITY // for n > @
NEGATIVE_INFINITY ** n = NEGATIVE_INFINITY // for odd n > 0
NEGATIVE_INFINITY *% n = POSITIVE_INFINITY // for even n > 0
POSITIVE_INFINITY ** n = 0.0 // for n <@
NEGATIVE_INFINITY ** n = -0.0 // for odd n < @
NEGATIVE_INFINITY #%* n = 0.0 // for even n < 0.

T F EIRFEIRIG I 2 AN, S EREEI(E N NaN [N, T HEBREEEAE, KEREAN
{EI5F NaN,

U SEHRFAAN Floates, HIRIFHEEN Floates B, [WFFE (e —SRp ki EOTHOR B AL
M. AEBFIN:

X %% 0.0 = 1.0 // for any x

X **% -0.0 = 1.0 // for any x

0.0 *x y = POSITIVE_INFINITY // for the value of y is equal to an
o odd integer < @

-0.0 **x y = NEGATIVE_INFINITY // for the value of y is equal to an

«~ odd integer < 0

0.0 ** NEGATIVE_INFINITY = POSITIVE_INFINITY
0.0 *x NEGATIVE_INFINITY = POSITIVE_INFINITY
0.0 ** POSITIVE_INFINITY = 0.0
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-0.0 *% POSITIVE_INFINITY = 0.0
0.0 xx y = 0.0

< equal to an odd integer
0.0 ** y = -0.0

» equal to an odd integer
-1.0 ** POSITIVE_INFINITY = 1.0
-1.0 *% NEGATIVE_INFINITY = 1.0

1.0 x% y = 1.0
x *% POSITIVE_INFINITY = 0.0
x *% POSITIVE_INFINITY = POSITIVE_INFINITY
x *% NEGATIVE_INFINITY = POSITIVE_INFINITY
x *% NEGATIVE_INFINITY = 0.0
POSITIVE_INFINITY ** y = 0.0
POSITIVE_INFINITY #% y = POSITIVE_INFINITY
NEGATIVE_INFINITY *% y = -0.0

< equal to an odd integer
NEGATIVE_INFINITY *% y = NEGATIVE_INFINITY
» equal to an odd integer
NEGATIVE_INFINITY ** y = 0.0

< not equal to an odd integer
NEGATIVE_INFINITY *% y = POSITIVE_INFINITY
o not equal to an odd integer

0.0 xx y = POSITIVE_INFINITY

< not equal to an odd integer

-0.0 ** y = POSITIVE_INFINITY

o not equal to an odd integer

0.0 xx y = 0.0

< not equal to an odd integer

-0.0 ** y = 0.0

o not equal to an odd integer

x **x y = NaN

< value is not equal to an integer

!/

/7

!/

//

!/

/7

b
B

o
o

for finite y > 0.0 and its value is

for finite y > 0.0 and its value is

for any y

for -1.0 < x < 1.0

for any x < -1
for -1.0 < x <
for any x < -1
for y < 0.0

fory > 0.0

for finite y <
for finite y >
for finite y <
for finite y >
for finite y <
for finite y <

for finite y >

for finite y >

.0 or for any x > 1.0

1.0

.0 or for any x > 1.0

0.0 and

0.0 and

0.0 and

0.0 and

0.0 and

0.0 and

0.0 and

0.0 and

its

its

its

its

its

its

its

its

value

value

value

value

value

value

value

value

is

is

is

is

is

is

is

is

// for finite x < 0.0 and finite y whose

E: ELBRAIRIRE 2 Sh, — EAHREREEN NaN, NRFERIAAIET T NaN,

BARRKAGE RN BHCAUN FAEBETR AR RE, SRR AL 7 =AfE MR N g 3R URz iR Ei

HIRLEEAT N (BURREFRNATN) . A1 RRISHTR:

attributes Options behavior

explaining for behavior

@OverflowThrowing-int-overflow throwing  throwing
@OverflowWrapping-int-overflow wrapping

wrapping

throwing an exception

wrapping around at the numeric bounds of

the type
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attributes Options behavior  explaining for behavior
@OverflowSaturatingint-overflow saturating saturating at the numeric bounds of the type
saturating

1. BUARITT N throwing, 2. RIGEMEZESHwIFEETREN(EFAERL —EE, BAERIITH
AHHE], NZEE PR R RERRIT I,

(EPnNLE

@OverflowThrowing
func test1(x: Int8, y: Int8) { // if x equals to 127 and y equals to 3
let z = x + y // throwing OverflowException

@verflowWrapping
func test2(x: Int8, y: Int8) { // if x equals to 127 and y equals to 3
let z=x +y // z equals to -126

@verflowSaturating

func test3(x: Int8, y: Int8) { // if x equals to 127 and y equals to 3
let z = x +y // z equals to 127

}

B S AT E RTE B SRR -

// Compile with cjc --int-overflow saturating test.cj
// this file's name is test.cj

@verflowWrapping
func test2(x: Int8, y: Int8) {
let z = x + y // the behavior is wrapping

func test3(x: Int8, y: Int8) {
let z = x +y // the behavior is saturating

3

eI, XF INT_MIN % -1, INT_MIN / -1 F1 INT_MIN % -1, FL@RIITHIR:

Expression Throwing Wrapping  Saturating

INT_MIN * -1 or -1 * INT_MIN throwing OverflowException INT_MIN INT_MAX
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Expression Throwing Wrapping  Saturating
INT_MIN /-1 throwing OverflowException INT_MIN INT_MAX
INT_MIN % -1 0 0 0

FERERE, NTREERHITHNE throwing AU %R, &R AT AT SR IR Lok, MIgwH1%
PNV 4+
an e B IR,

416 KAFRIEI

RARKBEUERABREFIRIEN, XAREFEE 6 M HF (=), 1% (=), M (O /b
THET (=), KT G). RTFFET G=), XABRERERE TTRER, HEZERMNMRERIIRAZE —F
), RAEFIXAHIZEILZ Bool K7, RMEHAIEER true 8 false, RABERFHIIHRINGE SN TS

KAFIBRBNETEE XN

equalityComparisonExpression
: comparisonOrTypeExpression (equalityOperator comparisonOrTypeExpression)?

comparisonOrTypeExpression
: shiftingExpression (comparisonOperator shiftingExpression)?

equalityOperator
l!:l | l::l
comparisonOperator
l<l I l>l | l<:l | 1>:l
KR FRIKTAS:
main(): Int64 {
3<4 // return true
3<=3 // return true
3> 4 // return false
3 >3 // return true

3.14 == 3.15 // return false
3.14 = 3.15 // return true
return 0
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EEFERE, FRZETEIESS (non-associative) BERY, BILEEHZELTF a < b < ¢ X
IFIET,

main(): Int64 {

3<4<5 // error: ‘<' is non-associative
3 ==31=4 // error: ‘== and ‘'!=' are non-associative
return 0

417 type test I type cast ik

type test RIANBESRIER is FIRIXK, type cast RIAXZ B ZIRIERT as FIFRIA, isHlas B
IR EES I T
type test Fl type cast FRIEHIIETEE M-

comparisonOrTypeExpression

| shiftingExpression ('is' type)?
| shiftingExpression ('as' userType)?

’

4171 is BRIERT

e is TE—THTHRURENRENX, e is THZEAIZ Bool, HH e AIIBEMRARIFRIE, TAJ
PUZEAT2EAY,

M e FIZTINZEA R B TR TN, e is THIMEN true, GNIEN false,

is BRIERF2EH:

open class Base {
var name: String = "Alice”
3
class Derivedl <: Base {
var age: UInt8 = 18
3
class Derived2 <: Base {
var gender: String = "female”

main(): Int64 {

var testVT = 1 is Int64 // testVT = true
testVT = 1 is String // testVT = false
testVT = true is Int64 // testVT = false
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testVT = [1, 2, 3] is Array<Int64> // testVT = true
let basel: Base = Base()
let base2: Base = Derivedl()
let base3: Base = Derived2()
let derivedl: Derivedl = Derivedl()
let derived2: Derived2 = Derived2()
var test = basel is Base // test = true
test = basel is Derived1 // test = false
test = basel is Derived2 // test = false
test = base2 is Base // test = true
test = base2 is Derived1 // test = true
test = base2 is Derived?2 // test = false
test = base3 is Base // test = true
test = base3 is Derived1 // test = false
test = base3 is Derived2 // test = true
test = derivedl is Base // test = true
test = derivedl is Derived1 // test = true
test = derivedl is Derived2 // test = false
test = derived2 is Base // test = true
test = derived2 is Derived1 // test = false
test = derived2 is Derived?2 // test = true
return 0

3

417.2 as #IEFT

e as TE—PTHTIRIUHEMIRIAK, e as THIFEAZE Option<T>, HA e AJ LR EMEAIATIRIE
K, T AICAZ AT ARER,

Y e HIBITIRIL R 2 TR F2REUN, e as T HIE Some(e), ENMEN None,

as FRIETT2EE01:

open class Base {

var name: String = "Alice”
}
class Derivedl <: Base {

var age: UInt8 = 18
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class Derived2 <: Base {
var gender: String = "female”

main(): Int64 {

let basel: Base = Base()
let base2: Base = Derivedl()
let base3: Base = Derived2()

let derivedl: Derivedl = Derivedl()
let derived2: Derived2 = Derived2()

let castOP1 = basel as Base // castOP = Option<Base>.Some(basel)

let castOP2 = basel as Derivedl // castOP = Option<Derivedl1>.None

let castOP3 = basel as Derived2 // castOP = Option<Derived2>.None

let castOP4 = base2 as Base // castOP = Option<Base>.Some(base2)

let castOP5 = base2 as Derivedl // castOP = Option<Derived1>.Some(base2)
let castOP6 = base2 as Derived? // castOP = Option<Derived2>.None

let castOP7 = base3 as Base // castOP = Option<Base>.Some(base3)

let castOP8 = base3 as Derivedl // castOP = Option<Derivedl1>.None

let castOP9 = base3 as Derived2 // castOP = Option<Derived2>.Some(base3)
let castOP10 = derivedl as Base // castOP = Option<Base>.Some(derived1)

let castOP11 = derivedl as Derivedl // castOP = Option<Derivedl>.Some(derivedl)
let castOP12
let castOP13 = derived2 as Base // castOP = Option<Base>.Some(derived?2)
let castOP14 = derived2 as Derivedl // castOP = Option<Derivedl>.None

let castOP15 = derived2 as Derived2 // castOP = Option<Derived2>.Some(derived?2)

derivedl as Derived2 // castOP = Option<Derived2>.None

return 0

418 NsHEFRIXN

MERRENZHUEMEEREFINRIAN, GOREIES AT 1 f—TTiiRIaEBRIER: AR K
(1), DAR 5 MmN EIRIER: £ (<, 6 O>), &5 (&), &R (1) Mgfzsk ().
(s FIREFFRIRERCARE N R, B RR (B P8, AEEE A L TZEIEE (0
MA false, 11N true) BUSAIIR(ERELIMMIZE, & M | BRIEF, LS5 RPITHZZERIE
(BIEHERIED), MIBERERIILAESMESES T

RERRIERAIETEE XN

prefixUnaryExpression



b
B
o

: prefixUnaryOperator* incAndDecExpression

prefixUnaryOperator

1y

bitwiseDisjunctionExpression

]

: bitwiseXorExpression ( '|' bitwiseXorExpression)x*

bitwiseXorExpression

: bitwiseConjunctionExpression ( '*' bitwiseConjunctionExpression)=*

bitwiseConjunctionExpression
: equalityComparisonExpression ( '&' equalityComparisonExpression)=*

shiftingExpression
: additiveExpression (shiftingOperator additiveExpression)x*

shiftingOperator
< !

iz ERIEA 2

func foo(): Unit {
110 // The result is -11
120 // The result is -21
10 << 1 // The result is 20
10 << 1 <1 // The result is 40
10 >> 1 // The result is 5
10 & 15 // The result is 10
10 ~ 15 // The result is 5
10 | 15 // The result is 15

1~ 8& 15 | 24 // The result is 25
3

2;\:

A FRAARIERY, BORHIBRERIUZEBEEA (HM MEERRIRARI DA —F), FHTIRERIERE
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G5, AEREEEATIFN T O TN Al MR REIR, wWiFERE, WRIBITR LR, T
) o

MNT AP SEABAERCE, BAMNTTHNE: AR 0 SAEF, &b 0 RALEF, N T
BRI SEERBAIHRIE, BTN

1. EHRTA S BRI AT —2;
2. MEUERIRALAD 0 SALEFF;
3. MEEB SN 1 RO EFF,

let p: Int8 = -30

let g = p << 2 // q=-120
let r =p > 2 // r = -8
let r = p > -2 // error
let x: UInt8 = 30

let b = x << 3 // b = 240
let b = x >> 1 // b =15

FIN, MREBEAEBIIME (AR FTEERTRIFRIIZER, N4 overshift, WISRGwHIERS
A DA IZI NS, SNs TR R,

let x1 : UInt8 = 30 // 0b00011110
let y1 = x1 >> 11 // compilation error

419 XRAEFIAI
RSN RS KR ERFIRIAR, KRS Tl Range K, XIARIARIIERE UA:

rangeExpression
: bitwiseDisjunctionExpression ('..=" | '..') bitwiseDisjunctionExpression
o (':' bitwiseDisjunctionExpression)?
| bitwiseDisjunctionExpression

’

XEFERERFEMA: . M. .=, 23T “EAETT M “L£HEH” B Range L6, XTENIHIN

4, EZ W Range L7,

420 WHERIEX

EHRRIEAZ U ERETNRER, EHERIETRIRIEEAREN Bool KAMKIAN, CHWEIR
TR 4 AR AR (1), 2E5 &), B (| ). BN MESES I,
EHEFRAAETIRE N

prefixUnaryExpression
: prefixUnaryOperator* incAndDecExpression
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=
B
e
7w
2;\\:
P

prefixUnaryOperator

l'l

logicDisjunctionExpression
: logicConjunctionExpression ( '||' logicConjunctionExpression)x*

logicConjunctionExpression
: rangeExpression ( '&&' rangeExpression)*

’

EHEAE (1) B—ITC(ERF, BRER N HIRERHIM/RERUR : false FEZET true, true FEET
false,

RS (&&) FMZHEE () 2T ERN. NTRIEA expr1 8& expr2, HEH expr1 il expr2
FIMEIET true B, BREAET true; NTERIER expr1 || expr2, REY exprl Al expr2 fIE
%TF false I, BEREAEFT false,

8& A1 | | RAIEEHE RIETNE: 115 expr1 8& expr2 i, ¥4 expri=false NIFTFEX expr2 K{H, N
FIXRAERN false; HE exprl || expr2 i, 4 expri=true MIFLFEXN expr2 KME, BNREXHERN

true,

main(): Int64 {
let expr1 = false

let expr2 = true

I'true // Logical NOT, return false.

1 > 2 && exprl // Logical AND, return false without computing
«» the value of expril.

1 <2 || expr2 // Logical OR, return true without computing

< the value of expr2.

return 0

4.21 coalescing ik

coalescing RIKFEEE coalescing #IEFTAYRIAR, coalescing #IEFFEH 27 /R, 2?2 2=
TCHRSHRIERY, BEMAFTMEEHES T
coalescing FIKFAIYEIEIE N:

coalescingExpression
: logicDisjunctionExpression ('??' logicDisjunctionExpression)x*
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’

coalescing #{EFRFH T Option EAIERN, RIZFRIA e1 BYZEAELZE Option<T>, N TFFRER el 22
e2, MlE:

1. RiEN e2 HHIAT,

2. KixX el 7?2 e2 AHAAIT,

3. Y el BEZET Option<T>.Some(v) B, el ?? e2 BEZET v INE (K, F2BEX e2 K(EH, Bl
TR A SRIE”); 4 el HIESZET Option<T>.None i, el 27 e2 HIMEZET e2 HIMH,

Tz el 2?7 e2 ZUF match FIARAIIBETENE:

// when el is Option<T>
match (el) {
case Some(v) => v
case None => e2

}
coalescing FiAZ\(E A

main(): Int64 {
let vl = Option<Int64>.Some(100)
let v2 = Option<Int64>.None
let r1 =v1 27 0
let r2 =v2 7?70
print("${r1}") // output: 100
print("${r23}") // output: 0

return 0

4.22 MRIERN

MFRTR A S TR EFFRIRIS T MR EA EL R AT R BRI AR EIRIERT | >(FRN pipeline)
MR BAHEHHRIERERF ~> (FFY composition), |>#1 ~> BMLIEIMERE, HAT || FIR(EZRE
fF =ZH, [>H ~> WEEMHITAEES, HESHE T MRS IIEEE N

flowExpression
: logicDisjunctionExpression (flowOperator logicDisjunctionExpression)#*

flowOperator
. l|>l | l~>l



®
B
o
P
B
2

112

4.22.1 pipeline #/ERT

pipeline RIANZHENSEERECEHIIBENE, Hlel |> e2 & let v = el; e2(v) WiEZEMRE (R
SRS | > AR AR el SR(B), IXH e2 BRECERAINRIAN, el HUZREE e2 NWSHEAINFRA], 5
e2 FUZRAVEE T REUAHERIERF O (ZWA] I EERYRIETT)

HEE: XEM f FEEE init A1 super #9315 E L,
func f(x: Int32): Int32 { x + 1 }

let a: Int32 =1

var res = a |[> f // ok

var resl = a |> {x: Int32 => x + 1} // ok

func h(b: Bool) { b }
let res3 =a<®© || a>10 |> h // Equivalence: (a <@ || a > 10) |[>h

func g<T>(x: T): T { x }
var res4 = a |> g<Int32> // ok

class A {
let a: Int32
let b: Int32
init(x: Int32) {
a=x
b=20
}

init(x: Int32, y: Int32) {
X |> init // error: ‘init' is not a valid expression
b=y

// PIPELINE with operator ‘()' overloading
class A {
operator func ()(x: Int32) {
X

3

let obj = AQ)

let a: Int32 =1

let res = a |> obj // Equivalence: obj(a)
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4.22.2 composition HIERF

composition RIANFRH PN REA S, /21, composition RikH el ~> e2 E let f =
el; let g = e2; {x => g(f(x))} BUBEENE (BISeXt ~> BIERF IO e1 SKME) . IXEM f, g I RREEE
AR RIAA B E HABEE T BRI HRIER O (SR DIEEAIRERT), WA U ERE

el ~> e2 The lambda expression

el and e2 are function types, and the return value let f = el; let g = e2; {x => g(f(x))}

type of el is a subtype of the argument type of e2

The type f implements the single-parameter let f = el; let g = e2; {x =>
operator () overloading function, and g is a g(f.operator()(x))}

function type, and the return value type of

f.operator() is a subtype of the argument type

ofg

f is a function type, and the type of g implements let f = el; let g = e2; {x =>
the the single-parameter operator () overloading g.operator()(f(x))}

function, and the return value type of f'is a

subtype of the argument type of g.operator().

The types of f and g both implement the let f = el; let g = e2; {x =>
single-parameter operator () overloading g.operator() (f.operator()(x))}
function, and the return value type of

f.operator() is a subtype of the argument type

of g.operator()

EE: XEMel, e2 KEGTEERZ init 1 super &K%,

func f(x: Int32): Float32 { Float32(x) }
func g(x: Float32): Int32 { Int32(x) }

var fg = f ~> g // Equivalence: {x: Int32 => g(f(x))}

let lambdaComp = {x: Int32 => x} ~> f // ok

func h1<T>(x: T): T { x }
func h2<T>(x: T): T { x }
var hh = h1<Int32> ~> h2<Int32> // ok

// COMPOSITION with operator *()' overloading
class A {
operator func ()(x: Int32): Int32 {
X
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}
class B {
operator func ()(x: Float32): Float32 {
X
}
}

let objA = AQ)

let objB = B()

let af = objA ~> f // ok
let fb = f ~> objB // ok
let aa = objA ~> objA // ok

423 THERIEX

IRERKIK 2O SMEREFNRER, HTRERERIECSOVEIRIERAIE, ZRGHRIERRIE
AR e ROFBCRALR) T2, MIRERIAARMEN, BRFHE = GURIRIER, FHHE = FIHRER,
R TR E,

MTEAWMERIEICKER, SRLHE = EIRNRIAAAEE, REREXTM EERGHE, ReRx
HES = AORRIEKMITE CEAEERIN SRR, &EWRE,

R T TRV R E ST, ﬁD%ET%(’E@Z%?’FF%%Ea, M B ER ALY Byte 5 Rune, MII527F
FREDRF P A BGRHIE Y Byte B¢ Rune, FFXSSRHIM(ERE TR E,

TR BRI 0 0 B R E R AT AN E S EBRELT, Wﬁ(ﬁ%ﬁﬁﬁ@%‘iﬁﬁ%?ﬂ:

assignmentExpression
: leftValueExpressionWithoutWildCard assignmentOperator flowExpression
| leftValueExpression '=' flowExpression
| tupleLeftValueExpression ‘=' flowExpression
| flowExpression

’

tupleLeftValueExpression
‘(" (leftvValueExpression | tuplelLeftValueExpression) (',*
« (leftValueExpression | tupleLeftValueExpression))+ *,'? *)*

’

leftValueExpression
: leftValueExpressionWithoutWildCard
| l_l

’

leftValueExpressionWithoutWildCard
: identifier
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| leftAuxExpression '?'? assignableSuffix

’

leftAuxExpression
: identifier typeArguments?
type
thisSuperExpression

leftAuxExpression ('?')? callSuffix

I
I
| leftAuxExpression ('?')? '.' identifier typeArguments?
I
| leftAuxExpression ('?')? indexAccess

assignableSuffix
: fieldAccess
| indexAccess

’

fieldAccess

] '

identifier

assignmentOperator
l:l I l+:l | l_:l | l**:l | l*:l I l/:l | l%:l | l&&:l | l||:l
| l&:l | l|=l | IA:l | l<<=l | l>>=l

HIIE (BE) WERERFEMIZRIARFRN L4 %8 X (FIRE X FR) leftValueExpression),

EiE L, A& XA[DUZE— identifier 8] _, (& — leftAuxExpression [5#% assignable-
Suffix (f1% fieldAccess 1 indexAccess H25), leftAuxExpression 1 assignableSuffix Z[RIA]
DVERNIER) ? #ERF (X Option Type HISLEIH TIR(ERTETENE ) leftAuxExpression A] DUE DA R IBIE
A 1. —NMEEANERAISES (typeArguments) By identifier; 2. this 2¢ super; 3. —> leftAuxEx-
pression [FE—"1 . (ZEZERFI VA RNER ? #B0ER) A—MEEMERELSH identifier; 4, —
D leftAuxExpression 5 —MNREIE A ES callSuffix 2251 AI/E%4% indexAccess (callSuffix
8¢ indexAccess ZHIA] LAARIIER ? #ER),

BN, A48 &F KRR MERIRER:

1. identifier FRHIZE (BN ALK EA);

2. JBAECRY _, BREREE = AUREXARELER (B EMERKRE LGB ;
3. MAARIAN e1.a F e2?.a (B FTAIFRIAZD);

4. B3R ER e1[al 50 e2?[a] (BESViFEIER),

T Hrb el #1 e2 2T E leftAuxExpression IEEMFRIAR,
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ZAA AKX REOETE, BRTEMBARXELEAZH: (824 &% XAJZH, EARBEEN, KT
EIRRIKKRY AT, AT N BT,

TRERIAHZEALE Unit, (HZ2 O, XARMEVLFALE AT OB CUT 5 IR DR TR B FOB T ok 3%
IRAMEAFR-EA AL, £ NEBGITH, ERTHIT (a = b), MREERZ (O, M O FREHIIE = 1Y
M, AT O=0 Nt &ikil, FFEH, BT if Z/EHRERLITN Bool M, FTLATHIFFRY if
RIERMEME. 7o, = BIESEEH, FIUEMT a = b = 0 XFHIFR—DMRIEXFRENELEM DL L
= FRIAAERELR CREdIEERE) .

main(): Int64 {
var a = 1
var b =1
a= (b =20) // semantics error
if (a = 5) { // semantics error

a=b=0 // syntax error

return 0

BMMEFIERX a op= b FREMIEEMIRERIEN S HM TR FF4HE a = a op b (KA op AJ
DIBEAIRIERT, @HRIBEFFAIRER FRER TR (Ery, BRIFE a M b AURTONERIERT op TEXK
FIEAD) . fEGHIES T, a op= b FHY a AZPORE—R EIWEABRLZE—DR), Ma = a op b FHY
a ZHOREMR EIFRABEERID. RAESRERKIKXDE - MRERKK, S 8MERFRIE
FEERT, BEMERIEFEZRN M RIEEHIZEAAERL,

NHEZEBIHEAE STREFRRARIFE:

*xx= b
*= b
/= b
%= b
+=b
-=b
<<= b
>>= b
&&= b
1= b
&=

[A D DI <D B ¥ T <) R T < R L 5 B« B I I o]

b
b
b

&G, WERAFEET «% %, /. % +. - << >>0 & A | 1B ER, BBAGiliE s SR EENNNE
EBMRIERIERT *x=, %=, /=, %=, +=, -=, <<=, >>=, &=, "=, |= WELATI], EHELELINIER, ST
%l a=aop bIRMHEKEIEN:
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1. BFGHRERF IR B ARE S AR ERI R —BE 2 TR, BN T a op= b H a, b, op,
TANIFRERIEL a = a op b FRAGE, HIITYEFRIIXAA < B <: CH, HHPEFHN+1
KAZE (B, Int64) -> BEL (B, Int64) -> A, MIGHEUES Al AR ERIASSHL; HRPEZELN + 1Y
KAIZE (B, Int64) -> C, MGHUES A N EREABOIASLIL,

2. K a op= b Y a RAUERTHIRER, HlATE—PEE,

ZIMERIENE —MRRIIRER AN, Z2MEREXFSLLOIE— tuple, X1 tuple EHHAY
TLRMERRIEME, FESHBIRIENMAIUE tuple U, 34 tuple B NITRIVEALLIUEN ML B
ERME 7R, ERE: SN tuple FHIL _ K, FRBIEESEM tuple MM A BELRRELSR (EK
BIXM BRI SU2 A OB R

Z TR EFRTNA] LR IAHY tuple ZRAURY(E, —RMEES /1D tuple AR N AME, & ZBNMRER
(AN

main(): Int64 {

var a: Int64

var b: Int64

(a, by = (1, 2) // a==1, b =2

(a, b) = (b, @) // swap, a == 2, b == 1
(a, _) = (@3, 4 // a==23

(_, _) = (5, 6) // no assignment

return 0

b

ZIERIEAT AE SR I M EAHIEERE, WMEREAAMWRIENSIRE, BNEEBINE
(Ex=pcgpivi=e

main(): Int64 {
var a: Int64
var b: Int64
(a, b) = (1, 2)
// desugar
let temp = (1, 2)
a = temp[0]
b = temp[1]
return 0

4.24 Lambda FiAF

Lambda FAFZEHEAIRIE, HULE 5 EREL
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425 Quote FRIAT

Quote KIAXATSIHRED, FREFTAFRENEIENSR, TEMATITHE, FILE 14 Eokis,

426 ZIARRIEN

REAFEAA T eTUE RZE, TEMTUHE, HFIUE 14 Bk,

427 SIHEERIEX

SIABERIERAATAT C BEFIER CFunc M, ¥ 13 BEIR(EF inout 28—,

4.28 BRIEFTHIMLICRANGE S 1E

AT RSN DA ERIEFFRRIAN, BERERBRERIRIEER rHSE S 77 0E, MoHSES
T REUR T HRERF LRSS, Ik, JUESHUE T ARIRIERFRIREIF, SatiET AR
MR RARERFRIRAEIF

WR—NREXPEEZ D AERICRARIER, BLAENHENFZ: SHEESSMSRIETH
TRIEN, BHEUSRMAFBEEFNTREN, EESZ2 ME—MAREREFNTFRENXF, HERF
AR RIS S IR TE

TNRINH TSR, SatE, TIReit, AEDURRIAIRYERL, HABEET RS TAS, #
TERF RIS e = -

OperatdrssociativityDescription  Usage Expression type

@ Right as-  macro call @expr1 Unit
sociative  expression  @expr2

Left asso- Member Name.name  The type of name
ciative access
L] Index varName[exprThe type of the element of varName
access
O Function funcName (expReturn type of funcName
call
++ None Postfix varName++  Unit
increment
-- Postfix varName--  Unit
decrement
? Question expr1?.expr20ption<T> (T is the type of expr2)

mark etc.
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OperatdissociativityDescription  Usage Expression type
! Right as-  Bitwise lexpr The type of expr
sociative  Logic NOT
- Unary -expr
negative
*% Right as-  Power expril x* The type of expr1
sociative expr2
* Left asso- Multiply exprl * The type of expr1 or expr2, since expr1 and expr2
ciative expr2 have the same type
/ Divide exprl /
expr2
% Remainder exprl %
expr2
+ Left asso- Add exprl + The type of expr1 or expr2, since expr1 and expr2
ciative expr2 have the same type
- Subtract exprl -
expr2
<< Left asso- Bitwise left  exprl << The type of expr1, where expr1 and expr2 can have
ciative shift expr2 different types
>> Bitwise expr1 >>
right shift expr2
None Range expri..expr2 Ramgatype
operator
= expri1..=expr2:expr3
< None Less than exprl < Except the type of ‘expr as userType’ is
expr2 Option<userType>, other expressions have Bool type
<= Less than exprl <=
or equal expr2
> Greater expr1l >
than expr2
>= Greater expr1 >=
than or expr2

equal
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OperatdissociativityDescription  Usage Expression type
is Type check  expr is
type
as Type cast expr as
userType
== None Equal exprl == Bool
expr2
1= Not equal exprl !=
expr2
& Left asso- Bitwise exprl & The type of expr1 or expr2, since expr1 and expr2
ciative AND expr2 have the same type
o Left asso- Bitwise expr1 * The type of expr1 or expr2, since expr1 and expr2
ciative XOR expr2 have the same type
Left asso- Bitwise OR exprl | The type of expr1 or expr2, since expr1 and expr2
ciative expr2 have the same type
&& Left asso- Logic AND exprl && Bool
ciative expr2
| Left asso- Logic OR exprl || Bool
ciative expr2
77 Right as- coalescing  exprl ?? The type of expr2
sociative expr2
[> Left asso- Pipeline exprl |> The type of expr1 |> expr2 is the type of
ciative expr2 expr2(expr1)
~> Composition expr1 ~> The type of expr1 ~> expr2 is the type of the
expr2 lambda expression {x=>expr2(expr1(x))}
= None Assignment leftValue  Unit
= expr
K= Compound  leftValue
assignment  x*= expr
*= leftValue

*= expr
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OperatdissociativityDescription

Usage

Expression type

/=

%=

>>=

leftValue
/= expr
leftValue
%= expr
leftValue
+= expr
leftValue
-= expr
leftValue
<<= expr
leftValue
>>= expr
leftValue
&= expr
leftValue
A= expr
leftValue
|= expr
leftValue
&&= expr
leftValue
| |= expr

E 2R O {3 [ —EFEAN, 2—FEERET, S REEE R eHR s

EMERATRIE, RS EBRER,

4,29 FRIKHIREN

RISAHSRENFAIE 7 BERIFEHENTY, ZRREES ZuiEFRRIE A FEREFH
., GRS S RIBRSRENF N :

1. N TESZES (&&). & (]]) Ml coalescing (77) MREK, (HBIEFNGRELRNES

=5

B St BEERERE, BHHEGRERIE

2. X7 optional chaining FRIAT, HAR) ? ZRFIENDIEAEGE T, 2 MNAERNE BN X ST TUR
OORE (TP FH 2B BT R SRABI AT SRAED

3. M TFHMBRIANX WNERRIENX, RAREA, sBREAXTF), RN EFEARINFRE,

MR DN RISIHVER, A EABREREE, SWHITEERELRIE Fit, 8& || M ?2? HIK
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BHE  HE

BRI — ERSE AR E (S5 VN A By, AT DUEIS BB FRARIR, IX 447 AT AR >R A F R 2K
GHREIES TEHEE -FAR, HEFEIIRESZE, SENSHEE, SENREERE,

5.1 HEENX
CHRIRES, EEURE SORE R

functionDefinition
: functionModifierList? 'func'’
identifier
typeParameters?
functionParameters
(":" type)?
(genericConstraints)?
block

AT EE AN :

« B RET func RE X EEL

« func FTA] DARI BREUB A HEA T B 1

« func EFREHELHL

- ANERERAIESAIR, KA SIIRE <>, 2 MRS ZAM, 2

- FEWSHE O &R, 228, 2, FEFESTEISHISESEL, I (B,
- AIBREREREOREEZEA, H:type FR

.« BT XA REUER, RERE— TR (FMESEEIES).

AN RBE N ERER RO AR ER, BEiREEHIRERTT public BIfFRRHELL AR
AIIA], BREAEN foo, A—1 Int64 KBNS a, HIREEER Inte4, HEEUK

func foo(a: Int64): Int64 { a }

HREAL RSO TIRE, BIREA A REARIBAEENE A EREFF HI,
g U R B BB R 2R Y,

123
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func f(a: Int64): Int64 { a }

// f = {a: Int64 => a + 1} // compile-time error

5.1.1 HREBEIHFRY
5.1.1.1 Z2REHHIEBIHRT
LR R EET AT T FHEIRFHE R, BUARIRTTIEIMEN internal, HAINRIES B UMEREHE
TIRE IR,
5.1.1.2 JRHEBERERI BT

5 Bl BRI AT R FRAB HRTT

5.1.1.3 AAKEAIEFT

KA R AR FB IR public, protected, private, internal, static, open, override, redef
T D2 B 52 AR BRI AR BB U7 (FUB IR 4

PO AR FERTT A . static, mut, FELRE AL

struct Ak A EREAT BT E - mut, public, private, internal, static, EMstruct 227,

enum A R ERELAT FIEIHAFE : public, private, internal, static, i¥Menum 2%,

QSRR BERT T RMBIATRE, #2101 AR BRER DAY AR 52 BRI RT DATE M BT A TR N7 1], B2 AR B R 2K
ERINZE public 153,

5.1.2 ZH

HEGE UINSEZIRPSHIINT: Eaasl, masi (5 MHRMEGSSERHERIAMER
280, ZEGIRINERE XN

functionParameters
: ("(" (unnamedParameterList (',' namedParameterList)? )? ')')
| ("' (namedParameterList)? ')")

nondefaultParameterList

: unnamedParameter (',' unnamedParameter)* (',' namedParameter)x*
| namedParameter (',' namedParameter)x

namedParameterList
: (namedParameter | defaultParameter) (',' (namedParameter |

o defaultParameter))x*

’


./Chapter_11_Packages_and_Modules.md#访问修饰符
./Chapter_06_Classes.md#类的成员
./Chapter_11_Packages_and_Modules.md#访问修饰符
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namedParameter

: identifier '!" ':' type

defaultParameter

[N I I 11

: identifier type '=' expression

unnamedParameterList

: unnamedParameter (',' unnamedParameter)*

unnamedParameter
: (identifier | '_') ':' type

MTAEmEASE, AR _ B P RBUER A XA EINSE

func bar(a: Int64 , b!: Float64 = 1.0, s!: String) {} // OK
func bar2(a: Int64 = 1, b!: Float64 = 1.0, s: String = "Hello") {} // Error
func foo(a: Int64, b: Float64)(s: String = "Hello"”) {} // Error

func f1(a: Int64, _: Int64): Int64 {
return a + 1

func f2(_: String): Unit {
print("Hello Cangjie")
}

RS EI A8, BIA let I, 7EREUE XANTREN HE TIRE,

func foo(a: Int64, b: Float64) {
a =1 // Error: the parameter 'a' is immutable, and cannot be assigned.
b=1.0 // Error: the parameter 'b' is immutable, and cannot be assigned.

3

\

R SHEEAANZ TR “BERMAIFES". “BLARME” 2N, HINeSHEAN, —P3A
5EH alias AN FHFIHIZEEL,

5.1.21 @m&iEZE

HECE INER S22 EEN | RE Xaait 2,
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namedParameter
: identifier '!'" ':' type

- HECENR, mAESEARTEIEMEES;

func addi(a: Int32, b!: Int32): Int32 { a + b } // ok

func add2(a!: Int32, b: Int32): Int32 { a + b } // error

- SR NEamAESE, WX DEEN, WASHELSERERSES: fiekiEE X PESx
NHITEZ, & N9 R,

func add(a: Int32, b!: Int32): Int32 { a + b }

add(1, b: 2) // ok
add(1, 2) // error

.« WRHREEE open BIFHRE A M S, M2LIMEEEL override BIHH) K EUD TR Z (A5 FIFE
HIanafE 2,

open class A {
public open func f(a!: Int32): Int32 {
return a + 1

}
class B <: A {

public override func f(a!: Int32): Int32 { // ok
return a + 1

}
class C <: A {

public override func f(b!: Int32): Int32 { // error
return b + 1

5.1.2.2 ZHRIENNME

RIS LA DVEBONME, 181 = FNSEGE XEOME, HEOMESTE 5, TRIX A E AT DR REIX
N8, REEXERARIME N TETER, GRINMENSEFRNAIESH,
HRECE NN, RRESEE—MaaiS, AESEAROEIN, SRS,

defaultParameter

L I B ] ]

: identifier type '=' expression
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NRB, BATEL T —1 add HE, EHIZEHEATIR (Int32, Int32), HREGEXH, b BAHBIA

To Bk, HFATEA add EE, FHHREERER—ME 31, 3 IWMES a, NMREIZER 4,

WERENFME 350 2, B4 b HIEN 2,

func add(a: Int32, b!: Int32 = 1): Int32 { a + b }

add(3) // invoke add(3, 1), return 4
add(3, b: 2) // return 5

« REEEMOFH open KEFEIMHIRECATCIFE AIESEL

© BRIEFFRECN LR AIES L

- EAEE (lambda RIE) FAIRHFEAIIESE

« FRESEEONMEFSIARZ T NESERERTIRE, BI5IARR T NRECE N AT A2 R4 5

« FRESEEOMEFSI AR T ERECE XN RIVIRIRIR], JoFMI 8o & BRI AT — 2

« HBSERHEOMENE TIZE IR UL,

« ZEEROMEE RSO RAE, MHEERE0E SCRRIE,

o HUE RO F N S EORE R 212 IR E XN IF NERIG, RSB AVERINMER LIS HE IR Z S

\

ZHINEZ,

BRECE AR, Ed ERE A AT DAERERIME, @IS & A RN SORHE A BROAES

// Compile-time error.
// func f(a: Int32, b!: Int32 = 2, c: Int32): Int32 { ... }

// OK.
func f1(a: Int32, b: Int32, c!: Int32 = 3, d!: Int32 = 4): Int32 {
a+b+c+d

func test() {

f1(1, 2) // 1o, f1(1, 2, 3, 4)

f1(1, 2, c: 5) // 12, f1(1, 2, 5, 4)
}

/* The names introduced in the default value, does not need to have the same or
o least restrictive accessibility of the function. */

var x = 10

var y = 10

func g() {3

public func f2(a!: Int64 = x x 2 +y, b!: (O->Unit = g) {3} // OK.
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class AAA {
static private var x = 10

func f(a!: Int64 = x) { // OK, public method can use private static field.
print(”"${a}")
X =x + 10
print("${x}")

/*

When a function is called, the name in the function declaration can use the

« default value. When a function is called by using a variable name, arguments
< cannot be optional.

*/

func f1(): (Int64) -> Unit { g1 }

func gl(a!: Int64 = 42) {
print("gl: ${a}")

let gg1 = f1(0)

let x = gg1() // Error, cannot ommit the argument.
let gg3 = gl
let a = gg3() // Error, cannot ommit the argument.

A TR AT SR EBONMEN B TR EHI R AR, ATLA RE BT return FIAE D EEIE RN
BA— B TINERE f (BANEREOE X g B4R, tWAENERE f FEEA:

func £ {
func g(x! :Int64 = return) { // Error: return must be used inside a function
<~ body
0

5.1.3 UL

PRIEREH— block A%,
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5.1.3.1 RHZE

FEOHEES T, NFERBRNTE X EE, BHICVEEZ &,
LEA DA var B VAl LR let BIFNTAAIELE,

func foo(): Unit {
var a = 1
let b 1

5.1.3.2 REK

EOHREIES T, SCFERBIANE REL, SERNRERR, WERLT A DHRRINBE S+ E
NHZ B HMRE R, MERBCEFEI,

func foo(): Unit {
func add(a: Int32, b: Int32) { a +b }

let ¢ = 1

func nest(): Unit {
print("${c}") /71
var b = add(1, 2) // b =3

5.1.4 REAVIR[EZEHY
BRI EAIR [EI 28 G U B L :
o fEfIEAY (D5 2 E2RA)
« IR[EMENTTHRIEE: AT DAEFATARRNE N R E AR EERAY, K2 MEE N — D E SR [EMEIR[E], 10
DA, ERERELZE—NTH (a, b), REZEAZE (Int32, Int32)
func returnAB(a: Int32, b: Int32): (Int32, Int32) { (a, b) 3}

o BRBCEEUENIREIZEAY: AT DUE R ECEEBE R A — DR EIR [EET W RoRfl, 16 ERIEHE
add BREAIZEAY (Int32, Int32) -> Int32,

func returnAdd(a: Int32, b: Int32): (Int32, Int32) -> Int32 {
return {a, b => a + b} // Return a lambda expression.

3

QnERFEE AR [EI2ER, MR REUE XIS EBIRIGHR :Type f67E, R ZREHIARIZEL, HEL
{RFRAE return e FIARAF e HRAUEIRERIEA (Type) HUTEA, SHMIGHIFEREE,
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class A {}
class B <: A {}
// Return is not written.
func add(a: Int32, b: Int32): B {
var c = a +b
if (¢ > 100) {
return B()
} else {
return A() // Compilation error since A is not a subtype of B.

3

Fealith, $EEIREIZAS Unit I (40 func f(x:Bool):Unit { x }), NIZIFEESIEREUATATAA]
REIR[EIAYHTT B A ARIEI return (), EEREENREIZRIEZEN Unit o REGAT:

func Column(c: (Data) -> Unit): Unit { 2 } // return () is automatically inserted
func Column(c: (Data) -> Unit) { 2 } // return type is Int64

GNERAEE R BAIREIZERY ) NZw A8 SARYE R AUARI LAY DU REUA IR return RISF R
HESFHREANREER, AR NEEER, B (B) BHREmMTEES TR BRI, miER
Ho (ER: TRENEA REUARIREHE S HIR[E2EE,)

BRI IR BT SEN N R . RER R RIERFIFEANFY, BAERYIR &G —THIZEEIEN To
CERR R E—TERENX, NAREKPEE,; HRE—TUNFE, U Te = Unit), FEREETITE
return e (EfEATE TRIAXFH return e) FRIANAF e FURANC A T1 ... Tn, NIEREAVREZEAZ
To, T1, ..., TnHB/NATERRA, MRNEER/INVATEET, W= —NRiFEER, R~ET:

open class Base {}
class Child <: Base {}

func f(a: Rune) {
if (false) {
return Base()

}
return Child()

o FEURREALEI R G —IUI2RA B return Child() AO2E%! H2EHIH Nothing,

« F—"Dreturn e ¥IAX return Base() F e HI2ETUE Base,

o F T/ return e FIAX return Child() A e AYZEAELN Child,

+ HT Nothing, Base, Child =#F &/ INATEACKAE Base, F PAZEREAYIR[EI2EEY ) Base,

T REAIREMERS let BIHIE X,
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5.1.5 REFHA
GHREIES T, REFEHAMESE XA, FiERAERER, HEFERRIEERNT:

functionDeclaration
: functionModifierList? 'func'’
identifier
typeParameters?
functionParameters
("' type)?
genericConstraints?

’

BRI B A LEHIRTE R, #EOIH,

5.1.6 HEHETX

NI, R MERE, SR 2R RZREBAINEE X, K4 — i
R LA LIMBIIEASINE R :

- [ R AR AR AN R A R EEE Yo

. [ABRZES AR R R BRI R EE Yo

o FEYRE, NMTFRP—-NS5REREZ BESHASE LR EE, 5 HIREZERZ A H R
HUTRR, MM s, WAMRETE . (XERNFES M EREAF,)

MTWRMNZREL, REmL—PNREZRESE, KRR S5 — RS EAEZ L D H L
HEEN, WM MNZRRBHRREE L, 25T

1. PEHXWMNZRIRBMREE X, FAFE—F [T |-> T2] WEa4 (ERZIE RS L), f#
1S R Y ARTZ R BB AL BB R o

func f<T1>(a: T1) {3}
func f<T2>(b: T2) {3}

2. PEHRXWNZRIEBIRET X, R ERR—MEm S,

func f<X,Y>(a:X, b:Y) {}
func f<Y,X>(a:X, b:Y) {3}

3. Tﬁﬁ’ﬁiﬁﬁﬁﬁi’*”u%ﬂ@ﬁiéi%, RATFAE—F IX |-> Y, Y |-> X] BUEE a4 5 M e AR
2 PUER I FE RLEETE S

func f<X,Y>(a:X, b:Y) {}
func f<Y,X>(a:Y, b:X) {}
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PRECRA R RV SRR SRR R, S HCER 5IREIEEZ R -> 7.

functionType:
"(" (type (, type)x)? ')" '->' type

AN 2R
- B RS IREEEEDY Unit

func hello(): Unit { print(”Hello!") %}

// function type: () -> Unit
o Rl 2: ZEEEELN Int32, IREREELN Unit

func display(a: Int32): Unit { print("${a}") }

// function type: (Int32) -> Unit
o Rl 31 MNSEEEENTN Int32, IRERALH Int32

func add(a: Int32, b: Int32): Int32 { a + b }

// function type: (Int32, Int32) -> Int32
o Bl 4 BHEEEATH (Int32, Int32) -> Int32, Int32 1 Int32, JRMEIZEALN Unit

func printAdd(add: (Int32, Int32) -> Int32, a: Int32, b: Int32): Unit {
print(”"${add(a, b)}")

}
// function type: ((Int32, Int32) -> Int32, Int32, Int32) -> Unit

o 5 TINSEERAIYS N Int32, IREEZEECHEEEETY (Int32, Int32) -> Int32

func returnAdd(a: Int32, b: Int32): (Int32, Int32) -> Int32 {
{a, b => a + b}

// function type: (Int32, Int32) -> (Int32, Int32) -> Int32
o A6 MNSEEEAIYY Int32, IREIDI—PMITHEAN: (Int32, Int32),

func returnAB(a: Int32, b: Int32): (Int32, Int32) { (a, b) }

// function type: (Int32, Int32) -> (Int32, Int32)

o
B
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5.3 A

ARREIAMRIEAAEE, 1725 H0E A RIAA

3
W

5.3.1 MK

MRS RIGTERBOARN, EXSEAER B34 0 fiSokIEER M ESN NS, AAERK
TEX N E X mEEES, AR DTERE AR a2 S 2HIE xR,

HREOHHN, FrERmEE2nERmEESRES, TNHRE,

FERBUEARIERF, fEEBETRUFLENI EMEALS, FAMEXSEELSEN, fIAFEM
2 HIRINT R — 2

func add(a!: Int32, b!: Int32): Int32 {

a+b
3
var suml = add(1, 2) // error
var sum2 = add(a: 1, b: 2) // 0K, 3

var sum3 = add(b: 2, a: 1) // OK, 3

5.3.2 KNI ME

ARTANE, HE-MARREN, MERRKAFERTHERESE, WIRSARR RS M E
B, TR EARYE b A = E AN B T2 R BN BRI

1. EREHEARIENPIEE TRESE, ARSI NS RUTE SR NMOE R 7 AT REE 2
Ried, BVESREIAARER N <11, ..., Tm>(A1, ..., An), HFHET m MRS, NEEL
KAHZ BN m;

open class Base {}

class Sub <: Base {}

func <X, Y>(a: X, b: Y) {3 // f1

func f<X>(a: Base, b: X) {3} // f2

f<Base>(Base(), Sub()) // f2 may pass the type checking

2, RIEEMRIEAFRESIIAARISER RS E BT a e RNR EIZEA R X REOE TIA

&,
(BRI R R S
fi <Dy s Ty > (Agyy s Agg) + Ry where Cyy,y ., Gy
1) MRFEARERE THREL S FiT1, ..., Tp>(A1, ..., AK), LN TERE fi #YRERGERN
e

a) RALBAGHGE: KULS <T1, ..., Tp>' TEMEEH ‘fi* HUFALR,
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g = [Tl = TZl’ ...,Tp — T’Lp]
Ao solves Cyy, ..., Ciy.
b) ZHCEEAINE: REALSRARY fi (ES/E, WMELSEA (A1, ..., Ak) BRASZAAES
JERPUH 2R,

o=[T1=Ty,...,T, = T,)]
AF (AL, .. Ak) <:0(A;, s Aj)
) IREIZAIGE: GIRFAFRIAXH NSO HARABRAZER R, WHREREREEEAMTRANE, K
REILSANRE fi fREEEE R 5, WERASLSANFHIREEEENE R 19723,
o=[Ty=Ty,...T, = T,)]
AFoR;, <R
2) RFEAREXFHERILS: f(A1, ..., An), ISR TRE fi AR ARG :

a) WA fitZBIFZRIEE, Wz NN TRAERE:

At (AL, .. Ak) <: (Ay, ..., Ay)
il R EZA T (YA FRIARE RSO SRRk R, AR E AL F1 HPREZA R R 9T

KA,

open class Base {}

class Sub <: Base {}

func f(a: Sub) {1} // f1

func f(a: Base) {Base()} // f2

let x: Base = f(Sub()) // f2 can pass the type checking

b) R fi* BZAIKE, MHZIN MRINHTEAGE -

i, SHERARE: FEARBREEESEA (A1, ..., AK) BIESRAARBEHERAN T

e

o
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o=[T1=Ty,...,T, = T,)]
AF (AL, ... Ak) <:0(A;, . Ay)
i, IREEAGGE: NREAFERA LT SOSHARAERER R, WIFRERIEREEEAHTRAGE, K
D) FEIRIARNE L fi fUREIZEA RiJ5, WE(HUERIREEERNE R B9FRAL,
o=[T1=Ty,....,T, = T,)]
AFoR, <:R

1. WEREBEREE, ERURENSHTTHE [ GHE TR E;
2. IREFEH S, mEGSENINTFREIMESNF A8, FXRARERN, mELsES5H T
FLHyan I 2R R,

5.3.3 ElE Lambda

LEMERG— NS REEEEE, FHHRBUERNNVATEZSZ lambda i, AL ERE lambda
1%, K lambda HAEREOHHEVERS, 555N,

func f(a: Int64, fn: (Int64)->Int64) { fn(a) }

f(l, {i=1*1}) // normal function call
f(1) {i=>1=*173 // trailing lambda

func g(a!: Int64, fn!: (Int64)->Int64) { fn(a) }

g(a: 1, fn: { i =1 %1 }) // normal function call
gla: 1) {i=>1+*113%} // trailing lambda

LREEAE BAAE = lambda 5228, FATEARIAER (), HE lambda,
func f(fn: (Int64)->Int64) { fn(1) }

f{i=>1x1i}

AR ERE lambda ~ELEEZ, => rAIDIENK,

func f(fn: (O->Int64) { fn() }

f{i~i}

FEERAE, FEME lambda BEERGEAEAS K/ ZE24EHIAR L, 7 EERE lambda HY
lambda FRIAKX R XMEREN B /AR VAR ERZE, IXEWE LT PATE RG] T2 5 7EH:
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func fO: (O->Unit)->Unit {
{a => 3}

f(O) {} // error, the lambda expression is not argument for f.
func g(a: (O->Unit) {3}

if (true) { g Y else { g} O {} // error, illegal trailing lambda syntax

DR DA B FRIEAIREL LR, (EHZELEANA A DA ERE lambda T67%. 41 NERIAEEHT

let f2 = O
f2 {} // ok
let g2 = if (true) { g } else { g }

g2() {} // ok
BRI £ 18 PR RO 1 BRSO FR T AT DAGE FRIXNIETR, B3 this() # super ().

this(1, {1 =>1x1i3})
this(1) { i => i x 1 }

super(l, {i=>1*13})
super(1) { i =>1 %1}

4 TRZI
L RSEUE MR R EOA FHTETRNE, S2RE— MNEMESEGE Array KB, LA NATE

A LEREANSEF YR Array FHIE,

A ODN -

(8]

 BRSHIRERRIERIER, HERREFERLRE—NMEmGSECE Array 227,

A RSEAEREE N AT DA A @ SRR MEA Array FIZ PR,

CAEmESEH, RARE - MIENSHA UERZRSH, aaS 8 e RIX NMETER,
CBRBEN 2RER SRR, KOIRRES. BEEE, SR, KEEEE, lambda,

BORRRERFER. RIIREFEHNAAAEH, P OSETERIEFERL compose. pipeline IX/L
A A 7T

. BRSEHI DRI GZE 0 PR B,
C ARSUEAEERBERERREALEAEI T, AR S ] DN AIERRE, LK.

func f1(arr: Array<Int64>) {3}

func f2(a: Int64, arr: Array<Int64>) {}

func f3(arr: Array<Int64>, a: Int64) {}

func f4(arr1!: Array<Int64>, a!: Int64, arr2!: Array<Int64>) {}
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func g() {
let 1i = [1, 2, 3]
f1(1i)
f1(1, 2, 3) // using variable length argument
f1() // using variable length argument
f2(4, 1i)
f2(4, 1, 2, 3) // using variable length argument

f3(1, 2, 3) // error, Array is not the last parameter
fa(arr1: 1,2,3, a: 2, arr2: 1,2,3) // error, named parameters cannot use
< variable length argument

3

PRFEFRRN SRR MAEENMEAZKSHEREILE KL, REEREREECTEITE, A2 E
FZE KSR
L YRIEAR IR RN 25,
open class A {
func f(v: Int64): Unit { // f1
3

class B <: A {
func f(v: Array<Int64>): Unit { // 2

}
3
func p1(Q) {

let x = BQ)

x.f(1) // call the f1
}

func g<T>(arg: T): Unit { // gl
3

func g(arg: Array<Int64>): Unit { // g2
}

func p2() {
g(1) // call the gl
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func h(arg: Any): Unit { // hl

}
func h(arg: Array<Int64>): Unit { // h2

3

func p3() {
h(1) // call the hi

5.4 REEME
FE ORI S T, B DVEITR TR & o BRI S

- Z2RREK
FEIREFIUVETE XHEFR N 2R EE, ERERBRE2RI. WHRA, K globalFunction 22
R, ERIERBUZ 2R IERE,

func globalFunction() {3}

. HREF
TEREUARNERE X RSN IRE KA, EMIEREGE BERY, FEIERE, W RRE], KE nested-
Function ZENRE, ERERBEMNE X 2G5, %] globalFunction BREUALEH,

func globalFunction() {
func nestedFunction() {3}

3

.+ RREARREL
FESEALTE SO ] DAFS B BT SRR R, il R B (R R R 2R K LY e

interface Myinterface {
func foo(): Unit
static func bar(): Unit

3

class MyClass {

func foo() {3}

static func bar() {3}
b

« TR
T A A] AP BHES MO A R R AL, e RIERBE Y REBIFTE TR, RN AR,
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extend MyType {
func foo(): Unit {3}

}
5.5 Lambda RIZ=
—I> Lambda RIXFHE— PN EZIIEREL
Lambda FRIAXAVIEEI T :
lambdaExpression
"{" NL* lambdaParameters? '=>' NL* expressionOrDeclarations '3}’

lambdaParameters

: lambdaParameter (',' lambdaParameter)* ','?
lambdaParameter

: (identifier | '_") (':' type)?

’

lambda FIAXEAHMER, —FEEFEZSH {a: Int64 => el; e2 }, B—FMELHEZH{ => el;
e2 } (el #l e2 BRIAXEFHHFZ),

let f1: (Int64, Int64)->Int64 = {a: Int64, b: Int64 => a + b}

var f2: () > Int32 = { => 123 }

MTHEWEZH lambda RIEX, AIDMER— - B —MEZ, _ {KRLE lambda FIEEIAH A=
FINZEL

let f2 = {n: Int64, _: Int64 => return n * n}
let f3: (Int32, Int32) -> Int32 = {n, _ => return n * n}
let f4: (String) -> String = {_ => return "Hello"}

Lambda FEEF AN SR BTIR [E 2,

- HLETXHWBIEE T lambda RIARAPREIZEA, MEOREIZEA N ERHEERIEA, RIEE IR
[FI2EAE Unit, NG IFEasIE = 1E lambda FAAI R EUAATA AIREIREIRYHI7T A return (),
EHEVRIRE Unit 2881, 8 7 Unit IREEAURPREIINT:

func column(c: (Data) -> Unit) {...}
func row(r: (Data) -> Unit) {...}
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func build():Unit {
column { _ =>
row { _ =>
buildDetail ()
buildCalendar()
} // OK. Well typed since 'return’ is inserted.
width(750)
height(700)
backgroundColor ("#ff41444b")
} // OK. Well typed since 'return’ is inserted.

3

« ANFERER LTS W => G MAERIKKEEZER S BN lambda FIAFRAVIR[EISEAL, [F K& —H,
TR HIREEEA, WS 9wIFERE,

Lambda FIAKXFSHHANERIGE, FiFas 2N BT SCHATIRAIERT, ZgmiFas oiafElT
KA IR B

var suml: (Int32, Int32) -> Int32 = {a, b => a + b}

var sum2: (Int32, Int32) -> Int32

{a: Int32, b => a + b}
var display = { => print("Hello") }

var a = { => return 1 }
=> RN S B IEEERRRI —#E, [FFERT DLERE return, 4 => FAMIDNZE, REHER ().

suml = {a, b => a + b}

sum2 = {a, b => return a + b} // Same as that in the previous line.
Lambda FIAN R EHIVE A, Flan:

let r1 = {a: Int64, b: Int64 => a + b}(1, 2) // ri
let r2 = { => 123 }O // r2

I
w

123

5.6 [t

HEAERYE B B2 BIREEL lambda, HIERTDANE SCERIFSTE BRI &, RIS I EE A
TEE SRR, (R TIR EAAR AR &, A B AR AR A PR L SO
NRFEAENRZETIFER R, PANERRZET A2

o« XE NAEAREEA lambda PR #AE & A T771R];
o NAREEAR lambda FIFZZHI5 A
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« RRZEMESK AL R EREE lambda FFEIVIF];
o SRR AR B AE S R R AR Al BTSRRI R ERECK this fEASEUR N, TESLBIA R R EL
P this V5 FIRTA SLOIRN AL &,

KTZBAUIR, 7L LR RETE :

« IR let FIANVER: EMEFNREBUEOXELRIE, WIRAERVEERTIFEA, Bk HEAZ
KB AL RBAME, UK T let FAANFEEALBHIREEL lambda A MEN—FAREH, BIRTLA
TR(EAZE R, FIDMENSEZEORENERE, A DUHENFIEREH,

« IR var FRARVEER: R T AR BHIREE lambda REEHOAM, TREMEN—FARMEH, i
NEMESZLE, TREMFNELSEOREEMREM, FREMFNRIAEH,

FEEROR, WRAGEBE, NE—EH A THE var TRV g, A7 g9
HA var BEEEM £ PEY, TAEM f REMET var 28, I, £ HFGEEN—F
ARG

PURRBIF, h (UHERT let FEAHIZRE y, h AILMEN—FARMEM,

func f(){
lety =2
func h() {
print(y) // OK, captured an immutable variable.

}
let d = h // OK, h can be assigned to variable

return h  // OK, h can be a return value

}
PARRBIH, gfIRT var FEANEE x, g TAIDMEA—FARMH, NEEWIEH,
func £ {

var x =1

func g() {
print(x) // OK, captured a mutable variable.

}

let b =g // Error, g cannot be assigned to a variable

g // Error, g cannot be used as an expression
g() // OK, g can be invoked

// Lambda captured a mutable variable, cannot be assigned to a variable
let e = { => print("${x}") } // Error

let i = { = x*x }() // OK, lambda captured a mutable variable, can be invoked.
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return g // Error, g cannot be used as a return value.

b

PITRGIR, giligk T var FHIHVZRE x, fIHMAT g, H gkl x NME f WENX, f RFETREE
N—FARMEM:

func h(){
var x =1

func g() { x } // captured a mutable variable

func Q) {
g0 // invoked g
}

return f // error

3

DARRBIF, gk T var FHIRVZE x, fIEAT g H gkl x £ f WEX, fiRAfKHE
var FEIAHVZE R, [, f e —FARMER:

func h(){
func £ {
var x =1
func g() { x } // captured a mutable variable

g0

}
return f // ok

3
VAT var BifR2REE, FONRAER, KHMKREEBAIEEEL lambda 5RI/EN—FARMEM,

class C {
static var a: Int32 = 0
static func foo() {
at+ // OK
return a

var globalVl = 0

func countGlobalVi() {
globalVi++
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C.a =99
let g = C.foo // OK
3
func g(){
let f = countGlobalV1l // OK
fO
}

FIRRY A B e DA T A

o BHRIRRVR R EE XA RIIL, G R

- BEHHHIRNHME 7ML, S NIGREERE;

- WREHSMEZE, FNEENERAEEHZE, EEARHERRERZERERERIT AR
TERESNIAR RN, NERMAFIRA, i warning;

// 1. The captured variable must be defined before the closure.
let x = 4
func Q) {
print("${x}") // Print 4.
let x = 99
func f1(0) {
print("${x}")
}
let f2 = { =
print("${x}")
}
f10 // Print 99.
f20 // Print 99.

// 2. The variable must be initialized before being captured.
let x = 4
func f() {
print("${x}") // Print 4.
let x: Int64
func f1(0) {
print("${x}") // Error: x is not initialized yet.
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// 3. If there is a 1local variable in a block, closures capture variables of the
» same name in the outer scope will report a warning.
let x = 4
func () {
print("${x3}") // Print 4.
func f10) {
print("${x}") // warning
}
let f2 = { =>
print("${x3}") // warning
}
let x = 99
f10 // print 4
f2() // print 4

5.7 HREEH

5.7.1 HEEHENX

TE OB S Y, — MERERT UWLAYRE— R £ AN B Y BRI BUE SO ACER TE N R R B, B
BAFEEEN, EHATREOE AN FZARE R EE A RIS AR SE2H92BUH0_E R = B RARRZ W — TR 2L
TE SHAER

R E Z D BB TUEAE DA AL

- RERLER, BiE LM R —:

- J@E func XTI KK,
- E— class 8¢ struct W& X IME KLY, EIEEMIEREFD init MIIEREL

o ZHCEULLIAR, BRI B —:

- K E A,
- RESHHEMER, HEENNAENSESEEAFE,

o AERI—MER BRI

TR, SRR ‘BREEMAIES”. “BEHARINME” i, BITIeSEERAN, — M ERE5TH
alias B NMERIRZEEL, BI40 R EFIF B E S R E RIS 8L A 52 A R A -

type Boolean = Bool

func f(a : Bool) {}

func f(a! : Bool) {}

func f(a! : Bool = false) {3}
func f(a! : Boolean) {}
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Bl IR TR 2 DRI SHEEIANE, f AR T EE,

// f overloading
func fO {...}
func f(a: Int32) {...}

AT O OIL 2K Cl. C2 FRRYEER £ MR T EE,

interface I {
func f10) {...}

open class C1 {
func f1(a: Int32) {...}

3

class C2 <: C1 &I {

// f1 overloading

func f1(a: Int32, b: String) {...}
}

RBI=: ZERIPRIAL IS PR IR A

class C {
var name: String = "abc

n

// constructor overloading
init(){

print(name)

init(name: String){
this.name = name

3

RBIPY: aoRGl, RS EEEEMR, HRMCERZERMER, SHEAHESHER TR
A, TR EE

interface I1{}
interface I2{}

func f<T>(a: T) where T <: I1 {}
func f<T>(a: T) where T <: I2 {} // Error, not overloading
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5.8 mut K%k

mut KR — MR SEBI A KL, TE struct ZRAYHY mut AR
oAl

B, ATDUEIT this B A&,
MFE struct 287YMIFE mut B BRECH, AATLUEIS this BEkAK =

=
7
2

58.1 ENX

mut BREEF mut XEEFAEIE, S IOUFTE interface. struct #1 struct § B E X, F H HGE/ER T5L4
B R BREL N SCRFER SR 2L BR ?5()0

struct A {
mut func f(): Unit {} // ok
mut static func g(): Unit {3} // error
mut operator func +(rhs: A): A { // ok
return AQ)

extend A {
mut func h(): Unit {} // ok

class B {
mut func f(): Unit {} // error

interface I {
mut func f(): Unit // ok

3

15 mut BRI RT DO struct SEBIRYFEREATIRE, XEIRME S BICEGIHFLZIER, 5 0I5 5 E %L
MR, this ARIHT, AT LAHESRFasERT

struct Foo {
var i1 = 0
mut func f() {
this.i += 1 // ok
i+=17// ok

main() {

var a = Foo()
print(a.i) // ©
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a.fQ
print(a.i) // 2
a.fQ
print(a.i) // 4
return 0

3
mut A this BEARIMYLRH:

- TREMHAIR (EIRE LRIEBIR T AT RERHRER) ;
« PREMENRIXT,

struct Foo {

var 1 = 0

mut func f(): Foo {
let f1 = { => this } // error
let f2 = { => this.i =2 } // error
let f3 = { => this.i } // error

let f4 = { =>1 1} // error
return this // error

5.8.2 AT mut K%L

struct ZERITE LN interface HYEREIT AR —HERY mut BT, struct CAYMNFIZERISEHN interface FYEK
B EE |- mut &7,

interface I {
mut func f1(): Unit
func f2(): Unit
}
struct A <: I {
public mut func f1(): Unit {3} // ok
public func f2(): Unit {3} // ok
3
struct B <: I {
public func f1(): Unit {} // error
public mut func f2(): Unit {} // error
}
class C <: I {
public func f1(): Unit {} // ok
public func f2(): Unit {3} // ok
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X

3

FEEENZE, 3 struct FILHIMRES interface 28TURZ2HIUE Y, It interface B mut EFER

REMEUEA struct SLBIAIE,

interface I {
mut func f(): Unit

}

struct Foo <: I {
var v = 0
public mut func f(): Unit {

v += 1

}

}

main() {
var a = Foo()
var b: I = a
b.f()
print(a.v) // 0
return 0

}

5.8.3 1jiRIFLM]

R PR let A, FHZERATREE struct (BEEFAER
2 struct ), ARAIXNEEAREVTAIZERE M mut [EHHEI L

interface I {
mut func f(): Unit

}
struct Foo <: I {
var 1 = 0
public mut func f(): Unit {
i+=1
}
}
class Bar <: I {
var 1 = 0
public func f(): Unit {
i+=1
}
}
main() {

let a = Foo()
a.f() // error

S AT AT AT B
RV,
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var b = Foo()
b.f() // ok
let ¢: I = Foo()
c.f() // ok
return 0
}
func g1<T>(v: T): Unit where T <: I {
v.f() // error

}

func g2<T>(v: T): Unit where T <: Bar & I {
v.f() // ok

}

MR — N ERVEAIATREE struct (ELEFHSRAYE struct 288, 805 2RI AT BE/E struct 224, I
XN BB IZEANE A mut BRI ERES BN &S R A, R EETE B XL mut BRER,
interface I {
mut func f(): Unit

}
struct Foo <: I {
var i = 0
public mut func f(): Unit {
i+=1
}
}
class Bar <: I {
var 1 = 0
public func f(): Unit {
i+=1
}
}
main() {
var a = Foo()
var fn = a.f // error
var b: I = Foo()
fn =b.f // ok
return 0
}
func g1<T>(v: T): Unit where T <: I {
let fn = v.f // error
}

func g2<T>(v: T): Unit where T <: Bar & I {
let fn = v.f // ok
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3
3 mut BYSEFIRC R EEL (B4 lambda FRIAT0) AEEVTIR] this B mut BEL, Sz AT EA

struct Foo {

var 1 = 0

mut func f(): Unit {
i+=1
g() // ok

}

func g(): Unit {
f() // error

interface I {
mut func f(): Unit {
g() // ok
}
func g(): Unit {
f() // error

I

oo

B



6.1.1 TN
EOHREIES T, BEXEY class EX—DE, FKEXHUEUTLMED:

o ANERBIREF

. classﬂé%ﬁjL

o R, WIHREER identifier

~ﬂﬁmiﬂﬁﬁ

o ANERFEEREHERED (B <: J5H, #H &7, NREFEERL, RFEMNEESFE—, &
MR

o ANERZEIZR

RN

RABEE AR TR, 288 XHTEE T

classDefinition

: classModifierList? 'class' identifier

typeParameters?

('<:" superClassOrinterfaces)?

genericConstraints?

classBody
superClassOrlInterfaces

: classType ('&' superInterfaces)?

| superInterfaces

FE X BB

interface I1<X> {3}
interface I2 {}
open class A{}

151
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// The following class B inherits class A and implements interface I2.

open class B <: A & I2 {}

/* The following class C declares 1 type parameters U. It inherits B and implements
« interfaces I1<U> and I2. Also, its type parameters have constraints U <: A %/
class C<U> <: B & I1<U> & I2 where U <: A {}

6.1.1.1 ZEEBIHERY
FENTTH BATENEE X SER] DUE BT,
WIEMBMRRT  250] AR AT B 1A RMEMTHENE, BUARIRIAIRIMEN internal, AN RIESE QB HREHE
B BT
YA MBS IRTT
« open: 2EH open &I, FTRIFIHEMSEMIX PR,

/* The following class is declared with modifier ‘open‘, indicating that it can
« be inherited. =*/
open class C1 {
func foo(): Unit {
return

class C2 <: C1 {3}
FEEEAZ:
%6 H open E1EVAFR I REMUEMZEA K,
- sealed: BIffFRTRABELE class & XFTERIENLEAKIZ class,

- sealed B4 E T public FYIEN, AFLAE X sealed class I public (BTHFFZRIIEN,

- sealed HJFZEATAFIE sealed 25, 1JyAI#% open/sealed &1, sl AE ALk EMEASIHRT, &
sealed B[ public #1 open &1, MIE TSR E ML A ;

- sealed BYF2EA] DIAHE public &1,

// package A

package A

public sealed class C1 {} // OK

sealed class C2 {} // OK, 'public' is optional when 'sealed' is used
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class S1 <: C1 {} // OK

public open class S2 <: C1 {} // OK
public sealed class S3 <: C1 {} // OK
open class S4 <: C1 {} // OK

// package B
package B
import A.*

class SS1 <: S2 {} // OK
class SS2 <: S3 {} // Error, S3 is sealed class, cannot be inherited here.

FEIEERZ:

1% F H open 5 sealed BIffYAFMRENREPEMZEILK,

MRLEIRRT

+ abstract: WSETMSRE, SHEIFRIR, (EMRAFRT AT OHBNEL, FRYFED
MREL, FEREBIRHENAA DR, MBE—EFOREELE, BATEMRE.
FEREMR:

- 225 abstract BIFELES T AMARKINEY, FILHRZE LI open (&1

FIERNER, el DMER sealed BIRFHEIRIMSE, FRZIMF L HEERE K,
- MZ P EE Y private FITHEEEY;

- NEEHE LR LA;

- JUVFHSREHIMR TR LI RIS KL
- HRIEAVIEIR TRLBIASE R HIFT A S R

6.1.1.2 E4EK

RHTHEFRYA, KIS <: superClass A RCKIEE LRIEWERERE (REZFNMNELENTH
%),

DURREIBRT 2K C2 k&K C1 HIETE:

open class C1 {3}
class C2 <: C1 {}

QAR MK, ATEEWRNRIA EICUNN, FIin: 2R 2 SIEK C3 4K
A% C1:

open class C1<T> {}
class C2 <: CI1<Int32> {}
class C3<U> <: CI<U> {}
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FTAEZEEE — DR, NTRAE XAERZE, BUAEAZE Object, Object fiFh, RE KK,
class Empty {} // Inherit from Object implicitly: «class Empty <: Object {}
RANHR IR, DUT BRI ENEERR 5 IS IR,

open class C1 {3}
open class C2 {}
class C3 <: C1 & C2 {} // Error: Multiple inheritance is not supported.

HDRYRT — DR, R RRIEAR NI, R~ LA TR N 72K

open class C1 {3} // C1 is superclass
class C2 <: C1 {} // C2 is subclass

TRRASERIFT AR, A R R IE R BRI,
TR AERIRISCRHIA AR, (ERAEEEN, R AREERIET AT RIT RSB SRR SLFIRA, X
INATLAEYS super SRIEE (super fEAIFVE L RTEZEN RIVERE L) SQIEX SIF @S RKITH,

6.1.1.3 SEIEEC

KR MED, B < 11 & 12 & ... & Ik AR SREEELMRED, 20
ROZRM & 2R, WMRIAREEMIEE TR, NHEAOFEHIELL GH, Flin:

interface I1 {}
interface 12 {}

// Class C1 implements interface I1
open class C1 <: I1 {}

// Class C2 inherits class C1 and implements interface I1, I2.
class C2 <: C1 & I1 & I2 {}

O DR AR, RSSO R ES NSRS, fln:

interface I1<T> {}
interface I2<U> {3}
class C1 <: I1<Int32> & I2<Bool> {}
class C2<K, V> <: I1<V> & I2<K> {}

SERASLIE O, N TRz O ERSINZR, N TR O AR SR E R
2R, pln:

interface I1 {3}
class C1 <: I1 & I1 {} // error

interface I2<T> {}
class C2 <: I2<Int32> & I2<Int32> {} // error
class C3<T> <: I2<T> & I2<Int32> {} // ok
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A2,

;I:(

GRER ERE WAYTZ A C3 FE(E AN R A T 2R Y

Gk AR T E BRI AL B R

interface I1<T> {}

=

=
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 Int32, SEEELI T MHFEZERENZEL,

open class C3<T> <: I1<T> & I1<Int32> {} // ok

var a: C3<Int32> // error
var b = C3<Int32>() // error
class C4 <: C3<Int32> {}// error

KT RO EARRERE T,

6.1.1.4 £k

RAFLRLAELEREONE, RAHRESEE, GEUTHE:

ANERESAIA LS
AR AL IS R EY
AR R E R 2

A IEEHY BN R AR B TE S

AR AR, AR R ERT R EOE X I

AR B R R E B B
AR R ERIAT
AR LAy

RIRBITETRE SR :

classBody
e
classMemberDeclaration#
classPrimaryInit?
classMemberDeclaration=

l}l

classMemberDeclaration
: classInit
staticlnit
variableDeclaration
functionDefinition

macroExpression

I
I
I
| operatorFunctionDefinition
I
| propertyDefinition

I

classFinalizer
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FIREAIEEE X, BEUNAA:

staticInit fRE—NMESHIBHERNTENL, — M EEZH
classPrimaryInit 52 TMEREMIE N, — MERZHEEN—;
classInit /R init MG REYE

variableDeclaration F/RAk A& FHAH;

operatorFunctionDefinition F/NIEIERTEE A A REIE X ;

macroExpression RnEWARER, ZETEMRARZERE classMemberDeclaration FIEEE X;
propertyDefinition FREMEMNE Y,

classFinalizer RRBAIALEZRHIE X ;
RARFFIANIIE L FE AR TR R, AR A E TN,

6.1.2 EHNHA
KRR EAE:

o MRZE GEFTE) HATMRAIAE R,

o QRSP THEO, HAURIE AR MR O AR ARRT R A AL R,

o TERMRAAERAECE XRIRR, B BSHGaas. EAEREL init MIEREL BENAELE, %
BIR RAE R, BN REE, SKHIRR R, BSREM, SRR R,

KA R A AN R BRI 4ERE AT 02K

MG static BIHR] DA NS EAMLHIRRE, HAFSEATE AR Z LA I S aE T Ry
AR, SRR R RS SEFI N R A BEIBIE NS ST A1 2 AT AL A

MERRIRR X A ESads, MIEEE, AR, MRAZE, MR,

== =z = .
FEFENE:

« FrERUES R AR BRI N R A4 T

6.1.2.1 MIEREL
FECMmEES T, BMMEERE: FMEEREFT init ME KL (FAIAEE R £,

THOERE TG REHYTEERE AT

classPrimaryInit
: classNonStaticMemberModifier? className '(' classPrimaryInitParamLists? ')’
g
superCallExression?
( expression
| variableDeclaration
| functionDefinition)=*
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i

6.1

className
. identifier

classPrimaryInitParamLists

! !

: unnamedParameterList (',' namedParameterList)? (',' classNamedInitParamList)?

]

| unnamedParameterList (',' classUnnamedInitParamList)?

('," classNamedInitParamList)?

]

| classUnnamedInitParamList (',' classNamedInitParamList)?

!

| namedParameterList (',' classNamedInitParamList)?

| classNamedInitParamList

classUnnamedInitParamList

!

: classUnnamedInitParam (',' classUnnamedInitParam)x*

classNamedInitParamList

!

: classNamedInitParam (',' classNamedInitParam)x*

classUnnamedInitParam

: classNonStaticMemberModifier? ('let'|'var') identifier ':' type
classNamedInitParam
: classNonStaticMemberModifier? ('let'|’'var') identifier'!’' ':' type ('='

< expression)?

classNonStaticMemberModifier
"public’
| 'protected’
| 'internal’
| 'private’

FHEREE L EIELAT LR
1. BT Ak, TEAEREFT DA public, protected. private EHrvz—{&0, &AEHZED
PRI, 1 UL (A T
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2, FEMERE: SREY -, THERBAET TSR func KRBT

3. EBAIR: TWERKS init WERKARNE, fIEEMMES: BEESNNRZERS, &
BEZHNEENITE S REBUE PP E —%,

SINMRZEZ RN T RO RIBTIR, NAZEFVZSHEN, FNESESMENAZENEY, Rt
ZINEFR TIER 2SR ZBRERE X, BISHE ANRIAK S g Eds B oA

N

« RAZRBFSHEEMMAZREE OEE—E, A, MEEES R ER ! RIRERG N mEE

\

W =

. MAEZEESHMEMTTE: public, protected, private; 11U RHETY

.« A

25

LEVZ LA AR, BIACHFER static B

« MAZBIVSARES EEREIMI AL R R,

- HAZERZAILIEEIGE, X2 RN EER S fgwmiEas i — DX N AIE R, S
EREUAPNSERRTE 240 iR R B RIRAE

- HALEFRSHMA] EVIEE, FMIGENHETHERSISEEOME. RRAEERFSHIHIERERF
AT PAS IR R B N 2 B AT XA HME SRR CNEEE A A IE R BT S BIAL
RZR), HARBHXESNNALENH, TREENE, NAZENSHIGREREIEER
BHEN, TRERREREHEEHHAE,

- HAZERZEARHFHIEELZ, HEEEREEE XN, maESErnrtilE
IS,

4, FAEREUA: WREEHAEMERE, REBUANE — PN RISFDITUE I FH RS 1E PR E IR
K [N, EMEREHAREER this WHARFHEMERS, CEWERBUERZE, THEX
BANRHERENX, RMEEF, RMEECEN, EFFEH, & XREXTFERE init WERHH
X this M super fEFIEIRIN, BAKINIFEDL [init #9354,

THTERECE AIBIFIA T :

class Test{
static let counter: Int64 = 3
let name: String = "afdoaidfad”
private Test(

name: String, // regular parameter

annotation!: String = "nnn”, // regular parameter

var width!: Int64 = 1, // member variable parameter with initial value
private var length!: Int64, // member variable parameter

private var height!: Int64 = 3 // member variable parameter

) {

3

FHERECE XN, WAZEFSE R HI 206 T T:
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class Test{
static let counter: Int64 = 3
let name: String = "afdoaidfad”
private Test(

name: String, // regular parameter
annotation!: String = "nnn", // regular parameter
var width!: Int64 = 1, // member variable parameter with initial value
length!: Int64 // Error: regular parameters cannot be after member

< variable parameters

) {

}

FAERECE init MIERHANEENE, ks B4 S TS BRIEON B AL IE BRI A R R B 1Y
X HBAE RIS BT AR

o HBIWRS FRER BT —2
Hiz MWERIGHINF S FAE R ETE S5 RS E IR 2 —3;
o FEFREIARNE R
- RIRBXN R AZENRE, 1BEFN this.x = x, HF x IALTES;
- FAGE R EARA YRS
open class A<X> {
A(protected var x: Int64, protected var y: X) {
this.x = x
this.y =y

class B<X> <: A<X> {

B( // primary constructor, it's name is the same as the class
x: Int64, // regular parameter
y: X, // regular parameter
vl: Int64 = 1, // regular parameter
private var z!: Int64 = v // member variable parameter
) |
super(x, y)
}

/* The corresponding init constructor with primary constructor auto-generated
by compiler.

private var z: Int64 // auto generated member variable definition
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init( x: Int64,
y: X,
vl: Int64 = 1

z!: Int64 = v) { // auto generated named parameter definition

super(x, y)

this.z = z // auto generated assign expression of member variable
}
*/

3

—PREZ A DUE N — P EERE, BR T EMERSS, A DR SO AR A, (EEREA
FE3E R BSR4 1 B B X L R R RSO A EE

init MEREL MERAER init XETIEE, FREHHE func KT, FREVAIE BT UE IR [E
KA, HUR REUAR, SRR EISEADY Unit 268,
F3e& BB TETR A T

Init
: nonSMemberModifier? 'init' '(' InitParamLists? ')’
0
(superCallExression | initCallExpression)?
( expression
| variableDeclaration
| functionDefinition)x*
'y
InitParamLists
: unnamedParameterList (',' namedParameterList)?
| namedParameterList

)

FILAE init BOESI0TT FME IRRF R IR FINZARIE R B AT 5 RIVEE . PR L5 (AU IATF

SHE—DERIN R, KPR E XA RS R L, WRAE S AT B AT 5 Rl AU RS B,
N =GR s

FE—PEAF, APATDOYRXPNEEHRZ D init IEREL, IXEMER LT & R ERAVEK, X
THREEFREM L, ES R AEE,

class C {

init() {3}

init(name: String, age: Int32) {3}
}

O EATSCRI VA RIAIE AL, RARYE DA P TR R AU RIS
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1. SeHIat EAE R SNE IR TR (ER L &

2. QNERAGIE B BA R U SRS M B A R e s A, AR QR TESHIER I su-
per(), WRICKKHTLSWIEHRLL, NS,

3. PUTHIIE R AN,

WR—DEERE TN THERE, HRETEN init MERE, WESZRER— (public BIHHY)
TS HERE, R EEE TS & R EE B FAE AR LF S R BB IEE, NYwEREE,
ISR, this A1 super A FHEINI:

o B EASEAIA A E this. variableName K IETEME variableName fl super.variableName fE
IRGE R E S B ERNE

o init FIERRECA] DAVE A ARG R A A R A IEREL, (HFE ZRHGEEA— . WREH, &
ARSI BRI — PRI, Iz AT RREA E RIS HH;

o EERENLE BAE A EMERE, WE B QEMIERL, WIS I IE R AR

FHaA R N B R LRSS R I, (RN ACK R E TSGR, NSgmFEReE;

o FAIERERNTE 2RISR B AR R H TS R B S5 SRV super . x 7RISR SE I A R AR
£ x;

o EHIEEREEE TE A HEMIERE, MIFEFR return 2 BIAEFEBARIATA 3L 5 R 2R 252/
wIEtk, ENYRIEIRES;

o AT DARZAR A A S A Y BRSO 25 1 18 P S4B 5 5 BRI B B SE 1) B U

o A DARARRRSRAAIE R L this MR,

. FIEREE AT L AR B SE RGBT, ZEIE R REUES IR T this BIEEEL lambda, %5
JJ:@ﬁFJ super. f ViAAQERYSEBIRL A TTE £, BREH R this RIXX, ERFEA this.x 5

BN x RTR AR R EE X;
. fﬁff‘@iﬂl%% AAVFE this V8 RIZEMIMIE RS
o BRLADIEREC BB, SNERIER S,

var b: Int64 = 1
class A {
var a: Int64 =1
var b: ()->Int64 = { 3 } // OK

/* Cannot use lambda which captured ‘this' before all of the instance member
variables are initialized. */
var c¢c: ()->Int64 = { a } // Error

/* Cannot use function which captured ‘this‘' before all of the instance member
o variables are initialized. */

var d: ()->Int64 = f // Error

var e: Int64 = a + 1 // OK
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func f(): Int64 {
return a

class B {
var a: Int64 =1
var b: ()->Int64

initQ) {
b= {313

init(p: Int64) {
this()
b ={ this.a } // 0K
b=Ff // 0K

func f(): Int64 {
return a

var globalvar: C = C()
func f(c: C) {
globalvar = ¢
}
open class C {
init() {
globalVar = this // Error, ‘this' cannot escape out of constructors of
< ‘open' class
f(this) // Error, ‘this‘' cannot escape out of constructors of ‘open' class
m() // Error: calling instance function is forbidden in constructors of
» ‘open' class

func m() {3}
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6.1.2.2 FHESWIAILER

REEER R AR B A] DIERSH A (L as HE I M ERRFORWIA L, NSRRI
HIEESIIA I aS
FSHHA L aRATTETRIN

staticInit
'static’ 'init' '(" ")’
I{I
expressionOrDeclarations?
l}l

A ARRTALIAN T :

- BSRRIWESIER, JTTRENEZIAN,

- FRSHIE SR SEE TR ERIENBIEM, e SRR RIAK;

o DRI RZ HEE — MRS,

o AT PNEZRIRZEE AR, BSR A aRIE SO A —IX;

© AT MNZRRREEERK, SR SES DRI S, RIENBIER—;

- EE, MRKEZZEEEEMRRIRIILEIL, NESTHIA L RAN SR ;

o HESYIAMETEX DRSBTS K R Z B ERMGNEEIAN, MEEREZEMEX
Bl BRI E RN e 158 A —HE;
- XEWE A DR Sa a5 it — P F RIS SR R LR,
- XUERE SRS AT A TREEE PR EMALE, WFFFAEE,
o TR, BN, RIEXER Y RBIFEERARR, BRSO EALIE L T8I
JCIER
- XEWENRERIEACERIATE B A R 22 B0 JTTE 2 BRI R 1L 2 BTG 1L,

class Foo <: Bar {
static let y: Int64

static init() { // called first
y = x // error: not yet initialized variable
}
}

open class Bar {
static let x: Int64

static init() { // called second
X =2
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© ESRRZEESTA MR Aat, BAERETAEMRIER, BAEFHFSA et

- RE— DA ZRESZE 8 ] DRI B EAE# SAA e R R ESRE TR, (BAEX
MR N RZ BRI AR ERRE, MESTIALas+RESIA N Z R RIERRE XE
IREEFSIA SRR Z 8, ZEBRE 1P ERWE;

- MR DAA R SL R N E R EREFSR R T EIRE, MESIR—TPXTE
R ERIFE R

* WIR— DA ENFSREBEFHF SR MSETHZRIRE, BRREXDHIR,

- R EHSEEME BRI A EF SR LT RIIaL, FiFaEi— PR TRY)
IR AR BRI IR,

- EIREOLAT B — DMRFRATAIA L AT R EH R A, B BR TSR 3

o ESWIIR SN RER E S,

o BSHIEE TR return RIAR,

- EFESYI AT R ESSEREFNLL, MBEHSTENAGMNRIEXFHHFE—F,

o SLHIRAAE R, BE RYIGEHTER RS A R AR BN RETE RS WAL a8 E o

o ESWIAARIVRE 2R, DA ISR #Iaa R 2R BUEE A B R

o BABMEIN AR T INERE, BE getter 1 setter;

o S5ESKECRE, BSYIBENREEY B (TF extend ) f#H,

o HTESTGBHESZEEAN, FATEEXERAE, Ftr] WEEMET (B0 public, private)
NREF T IMER ST AR,

N E M RIEROIA L A BRI

class Foo {

static let a: Int64

static var c: Int64

static var d: Int64 // error: uninitialized variable
static var e: Int64 = 2

static let f: Int64 // error: uninitialized variable
static let g: Int64 = 1

let x = ¢

static init() {
a=1
b =2

Foo.c // error: not yet initialized variable
let anotherFoo = Foo()
anotherFoo.x // error: not yet initialized variable
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c =3
e =4
g = 2 // error: reassignment

static let b: Int64

6.1.23 HALE

A BIAER FEIRER, BROTNZRENOV AL R, AR DAXHET let FRNAAIZR,
ATDAF G var AN ATZEH,

FAIE R SIS BI AL A AR B AR BN AT LB #0a(E, ] DU BEIAE. WREIAE, FIaERIE
TT%@%%*%?%Z%%WEEEOETE%&EQEWH%QWR TG /2 2 U FH QA3 bR < T,
WIAERIR AR LT super BIBRE 17 A Al 148

D2t NN E RN

open class A {
var ml: Int32 =1
}
class C <: A {
var a: Int32 10
let b: Int32 = super.ml // Error

LEIVEMR  FEPAYRE R DI RIERFE, AN EES S GRS E =5 R IR
HOh, WREFH—PEREH static B, W BT RIS R, static AL HAMT FHEIHRFFE
M, BSTERIWTFRMR, FEMCEHHSLEER .

class C {
static var a = 1

var r1 = C.a // ok

6.1.2.4 ENAKRE

KN AR BB RAMIE N FEZEHRIRVEE AL, RN RV FERE P AR, & AIAE BRI X BIE T %
HRECE A REUA,

SRR RRT R B N SR R BRI, RS R R

SR R R EUE B BRRTTETIRAN T :
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functionDefinition
: modifiers 'func' identifier typeParameters? functionParameters (':'

] [

< returnType)? genericConstraints? (('=' expression) | block)?

)

SCHIRL AR SLHIR BRI E N RXSERE this, BXEMALHIBRREET, MEREFELEA
—PEEHNR, FIAEN SR OSSR 5L S B AR R EHITT BRI, (BRI AL
EHIEZERSH, KAROEEMRAVHAMRIEZEAEA 1 2ERIMIERE

SR i £ BRI T A9 A R 5% SR R ESCRT A B R 5 B BRI

iHE I AAlEE

R A A RETE MR BER AR, AR,

abstract class A {
public func foo(): Unit // abstract member function

}

FFHIR AR R AL
RS PR R BRI E X, ATE REUA,

class Test {
func foo(): Unit { // non-abstract member function

return

3

G AT A% R R EBRIN BA open BYIE Yo TEFHSRZEHE MG S5 2 R EL S, open BIRFFERIIER,
B E T E ER A BT public 8¢ protected,

FSHURERE FRSHEUAREA static XKEEFEM, BANETHEDEM, MEE T EREREE, RN
ASEREUA IS BRI,

o BRSHR KRB REF R SLAIA A &, NREVE SR R KR, TEEVEA super 3¢ this

KT,

o EESARREAF T DAS | M ERS A R R E S AT &,

o ERASAUERELATDAM private, protected. public, internal &iffi, 1 UL [AHETHTY

o BASHUR REIERE T FRYARE, X PNESHUR RECN 2588 LR 72K,

o MF SIS A RTER S R R BCER AU A S,

fan:

class C<T> {
static let a: Int32 = 0
static func foo(b: T): Int32 {
return a
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main(): Int64 {
print("${C<Int32>.foo(3)}")
print("${C<Bool>.foo(true)}")
return 0

3

XBAEFATT C<Int32>5 C<Bool> 7pAllEMAIEHHIHSKALR a SEAKE foo,
KA RIERSEECRT AR TR AR T, X SRR T a] PMFELI R, RN AR KA H & TERY
KA RERESE LA H A TEREAIR AT L T

class C<T> {
static func foo<U>(a: U, b: T): U { a }

var a: Bool = C<Int32>.foo<Bool>(true, 1)
var b: String = C<Bool>.foo<String>("hello", false)

func f<v>(a: V): V { C<Int32>.foo<V>(a, 0) }

RN RRBBVEIRT R R R EA] DA B T AN IRRHE R, 15 UL FHE TR TT
HAMRMERRYAETT FEIRATLI R :

« open: —MAREMEEWER, TEH open BIITHENM, T 5 static BIRFFAE MR, X7 open
BIMASLEIRL R class 2R, 1% open HYBIHAF L 24K, 1R class FFTEW open BT
7, A class %A # open B ELE open 1B X, APLIXLE open (BIHHIALATIIAIEE open 3K
R, GEFSRAIXMIENSIR warning #87~ O T8 T RAY open AUAEE override HYRK AT 221K

warning).
—/N% open ETHRYBREL, 70#7 public 57 protected &1,

// case 1
open class C1 { // In this case, the 'open' modifier before 'class C1' is
< required.
public open func f() {}
}
class C2 <: C1 {
public override func f() {3}
}
// case 2
open class A {
public open func f() {3}
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}
open class B <: A {}

class C <: B {
public override func f() {} // ok

}
// case 3
interface I {

func O {3
}
open class Base <: I {} // The function f Inherits the open modifier.
class Sub <: Base {

public override func f() {} // ok
}

« override: H—PNREEES — A AWE SHIRES, RFANEHER override H{TET (over-
ride ~E% open FIE X, W override BIMHIRELFTERIVFREME RS, FEENH open &
Mo AN E, REEEHNIES ILESET,

- static: M static (BIRRYRECOVERSMRAKREL, IV EEIR, TSN EMREAEEM open (E1ff,
B AS I R B A AN AT DA TR R PE SRS BIUR ER SEBIT S B R S P RE 15 1R P PR 2R B B AS AR R

class C {
static func f() {} // Cannot be overwritten and must have a function body.

b
+ redef: H—DESEEET XA B ICERINESER, SCVFAlEEM redef T,

open class C1 {
static func f1(Q) {3}
static func f20) {3}

}

class C2 <: C1 {
redef static func f1() {3}
redef static func f2(0) {3}

(]

class C {
// below is a finalizer
~init() {3
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0 N O~ O A WDN -

[ O
N = O 9O

%

REEERHIBTRIN T

classFinalizer
'~" 'init' "(" ')' block

’

C REWESE, WAEREBA, ARSI, RAEEMENHR, A AR EM,
. HRGEERHIZEAN AT open B11, UHIE open HUZERT DA A 254545,

- T DRERE HBEE X R4

. REEERANA] DUE AEY TR

. REEIRPUR BN L Z R E B

. REESR AR — DERAE BT,

. D REESHPITIN A 2 HE R,

. EREERIAVSMIL AR IR B HO1T 0 R SCERE

. RSP R EGE (F AR R P THRERI TN B SK IR TE

L RESRPITERZ G, INRIX DN RIEA] DR SEIIR], 5 R A SRR,
. IIUYF this PRI HALEES,

. REESR AT E B LB 7T 1,

BN

class SomeType@ {

~init() {} // OK
}
class SomeTypel {

~init(x: Int64) {} // Error, finalizer cannot have parameters
3
class SomeType2 {

private ~init() {3} // Error, finalizer cannot have accessibility modifiers
3
class SomeType3 {

open ~init() {3} // Error, finalizer cannot have open modifier
}
open class SomeType4 {

~init() {3} // Error, open class can't have a finalizer

var GlobalVar: SomeType5 = SomeType5()
class SomeType5 {
~init() {
GlobalVar = this // do not escape ‘this‘' out of finalizer, otherwise,
< unexpected behavior may happen.

169
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6.1.2.6 EpiGEN

KA DUE Sl A B, & AR ERIEES IR EET,

6.1.2.7 EHYELHIL

TENXGEAHMR Y class KA 5, Al PARIEEXT M HY class 5B, 81 class SLAIRY T R IZIRES E
ERATTR 1 A

1. BIEEIEIZAY class fYSLH: ClassName(arguments), HH ClassName & class 2EHUHIEF, argu-
ments FSL2%|3K, ClassName(arguments) ARIEEEREATE AN (S ULREEZED) 8RN
HIFEREL, SREAR ClassName HY—PsEfil, 2561140

class C {
var a: Int32 =1
init(a: Int32) {
this.a = a
}
init(a: Int32, b: Int32) {
this.a =a + b

main() : Int64 {
var myC = C(2) // invoke the first constructor
var myC2 = C(3, 4) // invoke the second constructor
return 0

3

2. QA class HYSEMI]: ClassName<Typel, Type2, ... , TypeK>(arguments). 5l FzA
class BILBIHIZEFUNAE TFEEMNZ RS EHATLEI, 2RSS DIERIEE, tr] LA (RS
YRIFAARAETE 7 B NN BARASRAD) . 25011007

class C<T, U> {
var a: T
var b: U
init(a: T, b: U) {
this.a = a
this.b

main() : Int64 {
var myC = C<Int32, Int64>(3, 4)
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var myC2 = C(3,4) // The type of myC2 is inferred to C<Int64, Int64>.
return 0

6.1.3 Object £

Object K EFA class KA L CREFE interface 28%), Object KA AREESEME A, Bl Object
=D 2”7 2, Object A public BIFHITCSHIE KA

6.1.4 This 254!

TEZENER, FATSTHF This 2R ERFF, B REERUE RSB R R AR [EI AR, H BAE SN
RPE O IZR B EZERIRA, NTHAT RS,

IREREAVE This (URAEL, HAEIRME This BAIRIAR, HEREXET I,

This KAMFRIAEAXEE this MIEAHTIRE This R,

This ZRALEYFIRANF2KEY This ATAE ) cast UM RIEAS, (HRZ 1T,

BREUARANRRE RN This 2884, 7EIREMEASMTH AT This RBIRIERE S HAEMTA Y a1,
QNSRS R RS A IR EERY ) 3 B HFTEIRIE] This 28BIRIAAN, HaieRE IR EISA 23
Wiy This,

6. & This [ open HRETE override B, IREIRAILIREF This 288,

7. REFHT open HREUR[EIZEAIGNIRZ AL, FHAE override A AEA This IR [EIZEAY,

ok~ bd =

open class C1 {
func f(): This { // its type is ‘() -> C1°
return this

func f20) { // its type is ‘() -> C1°®
return this

public open func f3(): C1 {
return this

class C2 <: C1 {

// member function f is inherited from C1, and its type is "() -> C2' now

public override func f3(): This { // ok
return this
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FonE Ko
}
var objl: C2 = C2(0)
var obj2: C1 = C2(0)

var x = obj1.f() // During compilation, the type of x is C2

var y = obj2.f() // During compilation, the type of y is C1

6.2 [

BORRE X — MG, EN S8R, (Er] DUE CERRIT N, — PAIR ARSI O, 3

B T2 OFFrERIER, SOy SEEl Tz,

BEORYA R AT DAEL S SEB R AR R A, B SR R R A, RAEAT R AL, LR AR RIS R B I, X

Lepf AR R MR A, E R JE M AT DUE SCERIASE I,

6.21 FEEN
6.2.1.1 FEEMHIIEE

BOREXER interface <7, T XMKKN: AIEEEIBIRTT. interface XBEF. #O%4.

ANERZRAIZEL, BAOEERIEN, FIERZIILAR, BOREE X

AN RBIE — L3 e

interface I1 {}

public interface I2<T> {3}

public interface I3<U> {}

public interface I4<V> <: I2<V> & I3<Int32> {}

FE 8 HIETRIN T

interfaceDefinition
: interfaceModifierList? 'interface' identifier
typeParameters?
('<:" superInterfaces)?
genericConstraints?
interfaceBody
O H AT DUE SLATE top levels
BOKK (3 AerEs

interface I {} // {3} not allowed to be omitted

6.2.1.2 FERIEIHRT

RN, AR MR 7E X% O A] DAE R I,
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V7 IR R
o VIRMEMRRY: BN, BIAMERTTRMEMRF, FoRHREE R NERIIA, AT A public (B1HfF&R <A
HNERATIIIA];
public interface I {} // can be accessed outside the package
interface I2 {} // can only be accessed inside the package
RSk EAGIESE

HARBIRTE: ERIA, BRI ASABIHTRI AR RE O EE open BIFHIE X, BELE(EAIR] LAIIA]
interface R BAK A, SEHIEY & interface, =X, A]PLE AL open BIRFFEN; AT DAE
H sealed (BT~ HAETE interface /& XFTTEVEINAA K, LINEY R 1Z interface,

sealed B4Z S T public BN, FTRATE X sealed interface Y public EIHATE AIER,

K sealed #ZE A ¥ M ESLI sealed & AU AT sealed E1HiENMEH sealed B, &
sealed MY T4 public (&1, E AW sealed (&1, NIEH TR ORIEEIMEMA, LB
F&;

K, LI sealed 2 HYZEAU AT DIAHE public &1,

// package A

package A

public sealed interface I1 {} // OK

sealed interface 12 {} // OK, 'public' is optional when 'sealed’' is used
open interface I3 {} // OK

interface 14 {} // OK, 'open' is optional

class C1 <: I1 {} // OK

public open class C2 <: I1 {} // OK
public sealed class C3 <: I1 {} // OK
extend Int64 <: I1 {} // OK

// package B
package B
import A.*

class S1 <: C2 {} // OK
class S2 <: C3 {} // Error, C3 is sealed class, cannot be inherited here.

6.2.2 PR

BRI R B

« fEREAMAHER (RI7E (3 AR BUAR: BSRREE. SKRIRRREL BIEFERREL #HOM

R PEFISBI R R,
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 MHEMEHAKTERAA R, WELNFRAIH, 12 FIACGRERE T TR R R,

interface I1 {
func f(): Unit

}
interface I2 <: I1 {}

PO A AT BNF 405

interfaceMemberDeclaration
: (functionDefinition|macroExpression|propertyDefinition) end*

6.2.21 #FE[TAYEEL

B AR BB A BARE ) $R O A A] AR & S Al R R BRI R S R R PR A, XL RS 5 am S A R BRSO
B R RS 77—, (EA] DU BRECEEL, IR BB i 5 R

AN FHESLIAHRE L, FAIFRIZEEAE RO,

PAN 2 E & R ARG

interface MylInterface {
func f1(): Unit // Default implementation not included
static func f2(): Unit // Default implementation not included

func f3(): Unit { // Default implementation included

return

}

static func f4(): Unit { // Default implementation included
return

}

b
MR EA] DA mE 28, ENERESEENME,

interface MylInterface {
func f1(a!: Int64): Unit // OK
func f2(a!: Int64 = 1): Unit // Error, cannot have parameter default values

BOFREFEEBIT BOHEXREEEEEALES public 1B X, /4 public BIHE=4Y
FEE, NARYHH protected. internal 1 private BIRAHEIHRE CHhE X AR EEE T,
U\Tzz’f“a R

interface MyInterface {

public func f1(): Unit // Access modifiers cannot be used
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private static func f2(): Unit // Access modifiers cannot be used

3

M static BIRBYREBAR NS R EE, AIDAIRH REUR, I&H REIRR) static AN REE %
EREOZRANE A, 6 REUAR static BT DA A CZRANA M. S interface 8847 E#EYE FH H
B R B, FOX D REE BRI 7RO+ (B eREN) KA HERHSEL,
T G A

interface I {
static func f1(): Unit
static func f2(): Unit {3}
static func f3(): Unit {

10
}
}
main() {
I.f1() // Error, cannot directly call
I.f2() // 0K
I1.f3() // Error, f1 not implemented
}

B HISCHI R R R EERIA R open HIIE X, 1E#% L FFE KRB R AL, open BIATZERNIER,

interface I {
open func fool() {} // ok
func foo2() {3} // ok
}

A mut BUHEY R EUE — PR IREYSE B AL A BRI RS,  RTDAM TR struct ZRAURYRTZEAT N,

interface I {
mut func f(): Unit

6.2.2.2 FEOFHIRNAENE
interface FHILA] DUE MU R, & SR B MERTIETRZIL 7 .

6.2.2.3 FEMRIBNIASEIR

interface NS BREAT 52 B8 ML BB 7T DAHRE BRIASEFN,
interface #H ¥ interface SRS BUK A SLENAYM 2, 41ERIZ interface BYBRIASCEN R A EE L, M
IXLEBRN SIS 1745 DL 2R A

1. LB A R EEIROA LI AT DA this, this BZEAZ AT interface,
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FRINLEAI IR MER I AR BRE— A, BT AT S B E AR AT vl R TT &,

BRINSLELZ —HMBIENE, n] DA SCEI AR AEERIAI TN, 100 DAVA F AQE: Y ERIASE B,
BN A B TAAIE X, R EE[# F override/redef, t-REE(# A supers

AR EE 2R 280, BUASCEIR Y open 1BX, FIDIWERHIFRET,

ok~ wbd

interface I {
func fO) {7/ f: O > 1
let a = this // a: I
return this

6.2.3 FE[4KK
RO — e M,

interface I1<T> {}

interface I2 {3}

interface I3<U> <: I1<U> {3} // inherit a generic interface.
interface I4<V> <: I1<Int32> & I2 {} // inherit multiple interfaces.

TREOYRIZOR, IPAEORFTERA:
FROMRRIZON, NTIRZARONEERMERZIR, N TRARE O REEAME RIS E R
HEZIR, Bl

interface I1 {}
interface 12 <: I1 & I1 {} // error

interface I3<T> {}
interface I4 <: I3<Int32> & I3<Int32> {} // error
interface I5<T> <: I3<T> & I3<Int32> {} // ok

GRERIZAURE D 13 RN TRASHOY Int32, IBAmIFSS SRR ARG B

interface I1<T> {}
interface I2<T> <: I1<T> & I1<Int32> {} // ok
interface I3 <: I2<Int32> {} // error

main() {
var a: I2<Int32> // error

6.2.31 TFHEEOFHIENIASLIL

FHREOWRMPR T R A FABINK AR EEE M, WHE 3% O R e v U5 It R e e MR 7 B
(HARMTCVFE SGRRIASEED),  F B EE BAEUE XATHY override 8¢ redef BIifF2ANER, REIT:
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interface I1 {
func f1(): Unit
static func f2(): Unit

}

interface I2 <: I1 {
func f1(): Unit // ok
static func f2(): Unit // ok

}

interface I3 <: I1 {
override func f1(): Unit // ok
redef static func f2(): Unit // ok

}

interface I4 <: I1 {
func f1(): Unit {} // ok
static func f2(): Unit {} // ok

}

interface I5 <: I1 {
override func f1(): Unit {} // ok
redef static func f2(): Unit {} // ok
}

FEOWMRPA T R OHREBRIALI R REEEE, NTEFE ORI NS R EEE R B
AL, R TEOPLEHREIASEI, A4 XHIA override X redef (BT &R IEM, A0 :

interface I1 {
func f1(): Unit {}
static func f2(): Unit {}

}
interface I2 <: I1 {
func f1(): Unit // error, 'f1' must has a new implementation
static func f2(): Unit // error, 'f2' must has a new implementation
}

interface I3 <: I1 {
override func f1(): Unit {3} // ok
redef static func f2(): Unit {} // ok

}
interface I4 <: I1 {
func f1(): Unit {} // ok
static func f2(): Unit {3} // ok
3

GRER T AR 2 DA L FR A AR B2 A A R ERIASEER, - AR B B CARARBYHTERIASEIR,
P Ti=28:- 8



178

BAE kAo

interface I1 {

func fO) {3

3
interface I2 {

func O {3

3
interface I3 <: I1 & I2 {} // error, I3 must implement f: () -> Unit

6.2.4 IFEEM

6.2.41 LHEONHEESER

© NOo kW=

10.

11.

— IS —Pa e ME ORI

MRELAINZERISCI R, SR B I REL. Bk,
MRFLIL AR, TP SEHRE O R R AR
KRR SRS 52 AR 1 BRI ARRL

KPR BRI R IR BT 2B 1% 5 12 1 A0S I R RS HIR [RI 2R RUAR [R] el O H 2R 2,

AUERE ORI RECONIZRIRERL, TSR SCE] R RIS R AR TR AT R A A0 7 bR 44 B BE AR Bl AH
SCIUE MR mut BIRRFAATS 12 O AR B B AR
SCEBMERIZRA, S 12 RO R A AR

MR Z MO R R —E R — MBS, WSS AT DI S R 8 s @ M, R B
INSEHL,
MRZMEOTEERE—RREEENZ DAL, WSS RN SLINZ RS B, ToiEE
FAERINSE T,

RSCFIRA B LA (WA TE ) O F — R EE RIS, WA E R E AR
ESENPININSRSIN

REAESCEIE N, B EE MEE )T override BIFFAF (2 redef BIHTF) BANER, FTibkEO
R R R MR S T EBUASE L,

MR ELIMERISCHIRE O, 0N 12 O RO R MBI R B A TSRE, W RoRBIAEy £1, £3;

JOVFAME A R B RRECERIASE IR, A0S RBIFRRY £2; R ETOVF NS PR SERI A R R, a0 oAl
FRHHERE C1 FHIRESSHIE O T HEY f1,

interface I {

func f1(): Unit
func f2(): Unit {
return

}
static func f3(): Int64

class C <: I ¢

public func f1(): Unit {}
public func f2(): Unit {
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return

b
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public static func f3(): Int64 {
return 0

abstract class C1 <: I {
public static func f3(): Int64 {
return 1

}

B O T RIS R g Iz RS, class E A F i SEE BRI B SR L AR ST 2 o AR SEET R R Y
TANEAERIFE SR, GRiER); class D NREZSK, NIZwHIERES,

// C<: B<: A
interface I {

static
static

3

class D <:
public
public

3

class E <:
public
public

}

class F <:
public
public

3

H 2+

// case 1

func f<T>(a:
func g<T>():

I {
static func
static func

I {
static func
static func

I {
static func
static func

interface I1 {
func f(): Unit

T): Unit where

T<:B

Unit where T <: B

f<T>(a:

g<T>()

f<T>(a:

g<T>()

f<T>(a:

g<T>()

T) where T <: C {} // Error, stricter constraint
where T <: C {} // Error, stricter constraint

T) where T <: A {3} // OK, looser constraint
where T <: A {} // OK, looser constraint

T) where T <: B {} // OK, same constraint
where T <: B {} // OK, same constraint
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interface 12 {
func f(): Unit
}
class A <: I1 & I2 {
public func f(): Unit {} // ok

// case 2
interface I1 {
func f(): Unit
}
interface I2 {
func f(): Unit {3}
}
open class A {
public open func f(): Unit {} // ok
}
class B <: A & I1 & I2 {
public override func f(): Unit {3} // ok

// case 3
interface I1 {
func f(): Unit
}
interface I2 {
func f(): Unit {3}

}
class A <: I1 & 12 {} // ok, f from I2

// case 4
interface I1 {
func f(): Unit {3}
}
interface 12 {
func f(): Unit {}
}
class A <: I1 & I2 {} // error
class B <: I1 & I2 { // ok,
public func f(): Unit {3}
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// case 5
interface I1 {
func f(a: Int): Unit {3}
}
interface I2 {
func f(a: Int): Unit {}

open class A {
public open func f(a: Int): Unit {}
}
open class B <: A & I1 & I2{ // ok, f from A
3

SCHIRE O RECEEATIN . RIEREE S 7E AR B R R, (ESEERDAE,
PAR LM AR5 T 2R SRR TN A BB B E R — 218 T, REER AR SR N R E
R R R BT SR HL,
RB—: DHIFE 11N 12 FEI T REEAER, SEPIERNFEREE fo FTEELIE C PR EH
SN Unit MIZEEEADN Int32 /9 f,

interface I1 {
func f(): Unit
}
interface I2 {
func f(a: Int32): Unit

}
class C <: I1 & I2 {
public func f(): Unit {3} // The f in I1 needs to be implemented.
public func f(a: Int32): Unit {} // The f in I2 needs to be implemented.
}

B 2RI 11 12 FEX T KERERE. SESIRAFRNBAEE f, THEE CHFXE f,

interface I1 {
func O {3
3
interface I2 {
func f(a: Int32) {3}
}
class C <: I1 & I2 {
3
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RBI=: AR T AT EHEY f, SN Unit RS 78 12 ENX THREE Y f, SHEE
RN Int32 (RREL, 2K C PRISEIIZEEERYN Unit RIEREL f,

interface I1 {
func f(): Unit
}
interface 12 {
func f(a: Int32):Unit {
return

}
class C <: I1 & I2 {

public func f(): Unit {
return

6.2.5 Any $E[1

Any #ZOE—MESNEMNZREL, FTE interface RAEEIA AT, FTEIE interface FEAUESERIASL
e, WA RBE R DIER Any 2RBIH) 7R BIFH A,

class A {}
struct B {3}

enum C { D }

main() {

var i: Any = A() // ok
B() // ok
C.D // ok
(1, 2) // ok
{ =>123 } // ok
return 0

i

i

i

i

3

TESRALE AL AT LR U BHSEEN Any #2001, A0SR A I hmiasba = Nseal, (Eraef Ay REHLI
Any #11,

class A <: Any {} // ok
class B {} // Implicit implement Any

extend B <: Any {} // error
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6.3.1 EiE
6.3.1.1 EZHIEX

TR E N AREAH ERAFERIF AR B open 18 X HISLFI KL, SR VF( FH RTIERT override
AT AR B AU R [R5, RRRH 78 22 R G DA N AL

o TH RS O B R B IR R
- BEREGPESEEISESRLOPHHEE,
SHEFARRTE RSN, SR
o T EEREHIR A A 59078 5 R A IR R B A BN 27285,
o FA—PEEEEZ DRI HIIHY R, B AR E S5 AU B b R E A E
B

« K C1, C2, ¥ IFWKE f, ZESEGIFRMER, REEMER, HEEZNZER,
< K15 c2 R f1, SEPIEMRE, F C1 FHPREZRALE Father, £ C2 FAVIR[EIZEALE
Child, BT Child /2 Father RF2R%Y [RIHH & & AR,

open class Father {3}
class Child <: Father {}

open class C1 {
public open func f() {3}
public open func f1(): Father { Father() }

interface I {
func fO {3

class C2 <: C1 &I {
public override func f() {} // OK.
public override func f1(): Child { Child() } // OK.

FEERR ST

1. K79 private BIfRIEEAN WK, TrEEFEFVIAL,
2. S RETE 2 5L BREL
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6.3.1.2 WEFHMER

IR TFRAVEE T AP EE, HEERFTIEM T R, NgwiEas2RIES TR RIsmaE
RIS BT L BRI A

DU R, f£28 C1ENX TR f, H7E C2@E= T f, AREX TEEDY 1 IZE a5 b,
R C1HEXR myCl M4e a, R C2 BINZR myC2 LS b, JEIE a F1 b KIAMKE f i, ZEBITRR
A (NP NP S R E IS VA= R[ESE 4 &

open class C1 {
public open func f(): Unit {
return

}
class C2 <: C1 {
public override func f(): Unit {
return

var myCl = C1()
c20)

var myC2

// Assign the object of the superclass C1 to the variable of the C1 type.
var a: C1 = myC1
// Assign the object of the superclass C2 to the variable of the C1 type.
var b: C1 = myC2

// Invokes f of C1 based on the object type of at runtime
var ¢ = a.f(Q)
// Invokes f of C2 based on the object type of at runtime
var d = b.f(Q)

6.3.2 E#

KT HRBERE AR ERNR, B2 RS EHET,
SR AT B AS AR R EOR SLB B R BRI AN TC VR EE B, AN SR 2B 1 A AR 57 BRI AR S 451 e 7 B
B (EFEARZE 2 T SRR M AR B HE VRO SRR R B8 R4, MR ZRIEEE IR,

open class Base {}
class Sub <: Base {}
open class C{
static func foo(a: Base) {

3
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open class B <: C {
func foo(a: Sub) { // Error
C.foo(Sub())

class A <: B {
// Static and instance functions cannot be overloaded.
static func foo(a: Sub) {} // Error

3
BRI, SQSRAUIR 7SR P i SR BRI R — PR PR e AL HE

6.3.3 HEH

FRAUR R B AR S RERM AR, INREERE, KR,
nRRBIA, 2K C1 R C2 R RIS & x,%uﬁ%o

open class C1 {
let x =1

3
class C2 <: C1 {

let x = 2 // error

6.3.4 EEN
6.3.4.1 EE NHRHAYE X

TRAFE AR R EAFER A S MR ESE NS, JCVFEH ANER) redef AT ARIER
ACERIFRIRIAZ PRERHY R E Yo BREREYEEE ARG A N AL

. PRECSEEE SRR B 2 0 R Al
.« G WETE RBHIZ RO THER,
SHBFARRTER I SN, SHCERAREL
PR R IR [ 28 72 5 47 B SRR R IR [ 2R RUAR R i oy HL 2
o UNSRAREE BN R AR, E SR EEE R B R AR ST SR AR S IR R R BE AR B AR [
[Fl— P EREEE X2 D RERE A HEHT AL, &1 B A 7 S5 E b T B EA R R E
Nk
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o 2K C1. C2, BEO IHMKE f, SEEFIFRMNE, REZEAERE, #EEE HEXR,
< K15 2 HEE f1, 2EFIEMEE, F C1 FHNREIZRALE Father, £ C2 HAVIR[AIZEALE
Child, HHTF Child /2 Father AYT-28% Kt /& EE7E AR,

open class Father {}
class Child <: Father {}

open class C1 {
public static func f() {}
public static func f1(): Father { Father() }

interface I {
static func f(O) {}

class C2 <: C1 & I {
public redef static func f() {3} // OK.
public redef static func f1(): Child { Child() } // OK.
}
Bl B2 Base FRVEREL A1 g Nz AUpREL, F2K E I F MR & R E L ER /& W R 28 U8 T
LR E AR ER, JIERTI; 72K D PMEZER, NgwRERE,
// C<: B <: A
open class Base {
static func f<T>(a: T): T where T <: B {...}
static func g<T>(): T where T <: B {...}

¥

class D <: Base {
redef static func f<T>(a: T): T where T <: C {...} // Error, stricter constraint
redef static func g<T>(): T where T <: C {...} // Error, stricter constraint

class E <: Base {
redef static func f<T>(a: T): T where T <: A {...} // OK, looser constraint
redef static func g<T>(): T where T <: A {...} // OK, looser constraint

class F <: Base ({
redef static func f<T>(a: T): T where T <: B {...} // OK, same constraint
redef static func g<T>(): T where T <: B {...} // OK, same constraint
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redef BIFFFAREA TR SIS (RVESHHBEHETRERERXAR), SlHmFESRIREHE

Ro

6.3.4.2 EE X EREHIIEH

NIRRT RAVEE T AR R, H BRI TR, Mg S IREE AR IT I
BRI ERHI IR T AR

PANRBIA, 152K C1E X THREf, Hy 2 FEENX T f, @ C1 M C2 KRIHFHREL f I, SAESw
BEINARIE E AT TR SRR B A R

open class C1 {
static func f(): Unit {
return

}
class C2 <: C1 {

redef static func f(): Unit {
return

// Invokes f of C1
var ¢ = C1.f()
// Invokes f of C2
var d = C2.f(Q)

6.3.5 17 145 il S 2 PR Al
HRABYT RME IR AT SO VFRI AT T RS IR )N, FUE VT A I S R T -
o BRI BTSN public > protected > default > private,
FEHFERT, NEBVIRZERAATRIEN T :

o FEFRYRAENS, RIS R BRETE 25 A LB R PR, B T 2ERYH S A R B E
ACRRIRRAS A R, TR A R AT RISE R AMS B RO/ N T A R BRI 15 A1 SR 4

o FESRARISTHIE ORS, SRRIRYRLRRBCEEIL 7 DR RYHMRRE, REIRY R R R RISF RSB
PO/ INT TR R TR 4

PAN 217 [ 2 BR A ARG <1

open class A {
protected open func f() {3}
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interface I {
func m() {} // public by default
}
class C <: A&TI{
private override func f() {3} // Error: the access control of override function
» 1s lower than the overriden function
protected func m() {} // Error: the access control of function which

o implements abstract function is lower than the abstract function

6.4 AETIZE AN AR RHEIRTT
FERERAE TR A NI 3 RS MR AV ST T

 private R CYFIEAEY RE AR L,

+ internal XRCHATERLFE (RIFEFEATE) WA,
+ protected FRNHHT module N 4 FTZRAYF2EA] U,

+ public 7~ module NAMIAT L,

Type/Extend Package & Sub-Packages Module & Sub-Classes  All Packages

private Y N N N
internal Y Y N N
protected Y Y Y N
public Y Y Y Y

KA R BT FHE IR Al AN E T2RRA T BREEOSMERLI RRIEONBITT (BUAMBIRTT 26 1E & i
B THEIHAIE Y, RERAEHFELFEREE) 2 internal, BOFHIRAREFEENATLE
VIRMESRTF, SRV RIZAIRER T public,

6.5 TZAIERGSR T A RIIRH

6.5.1 SEPMERISERBMELER
FEE X2 AR, BT REUR A DAY, FTLATRERY C1 285 pl A Y E OB &1k,

open class CI1<T> {
public func cl(a: Int32) {3} // ok
public func cl(a: T) {} // ok

interface I1<T> {
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func i1(a: Int32): Unit // ok
func i1(a: T): Unit // ok

var a = C1<Int32>() // error

class C2 <: CiI<Int32> {...} // error
var b: I1<Int32> // error

class C3 <: I1<Int32> {...} // error

EREE CI<T> FEELBIM N C1<Int32> i, KHINPREEELZE2MAEREE, N, EEH
F| C1<Int32> KBIN BIREE, [FHE, YO 11<Int32> FHEWLHIME, s p A IHmrm AN EEss
HEE, N,

6.5.2 EKEEOIHIZRIAN AR
FEOHES T, IFESHREEE LT open XTI R ETREF HIZ R SEL,

interface Bar {
func bar<T>(a: T): Unit // error

abstract class Foo {
func foo<T>(a: T): Unit // error

public open func goo<T>(a: T) { } // error

class Boo {
public open func Boo<T>(a: T) { } // error
3

B2 ATDAES 9 HizAY 7.2 /N5,
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FLE B

B AR, ENMETERHERFEE, HRERE T getter M—PANEHT setter K
[E-EA R B (H,

MBI e M ] LR ER B R R A= B (R R Y, (AR R S5 EE T B R, BTN HE#RAE,
X BERHYSEIUTCIA, AT DA SRS Rl i), BdE s, EREREIR, BRg e LA,

BUEAERNEERS TE 5, A MENREREHIRE,

AN — MR T, b B NBRENE, BTN a BITIIA):

class Foo {
private var a = 0
mut prop b: Int64 {
get() {
print("get")
a
}
set(value) {
print("set”)

a = value
}
}
}
main() {
var x = Foo()
let y = x.b + 1 // get
x.b =y // set
}

7.1 EIERVIER
R EEEHI N

propertyDefinition

: propertyModifier* 'prop’' identifier ':' type propertyBody?

191
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propertyBody
"{' propertyMemberDeclaration+ '}’

propertyMemberDeclaration
'get' '(" ')' block endx
| 'set’ '(' identifier ')' block endx

’

propertyModifier
"public’
'private’
'protected’
"internal’
'static’
'open’
'override’
"redef’

!

mut’

%A mut BIHRE A R JE M TR EE W getter SEHIL, A mut 17 5 BRAYJE MEFR 2252 MR Y getter A1 setter
SEHl

BRI, A THUE2ET. Bool. Unit. Nothing. Rune. String. Range. Function. Enum #l Tuple

KA FEEIY REE AR AREEE X mut BRI EME, HARESLELE mut B,

WRERRBIFTR, a &8 mut FEAREMSE, b ZHH mut FHIERE M.

class Foo {
prop a: Int64 {

get() {
%
3
}
mut prop b: Int64 {
get() {
0
}
set(v) {}
3

}
H mut FEHRE RS setter, M HSH let FEHMNTE—, BT EERRE,
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class A {
prop i: Int64 {
get() {
)

3

main() {
var x = AQ)
x.i=11// error

by
FiliE, MM let BB struct RYSERINS, REEN struct FRYBMEE, #EH let FEARFER—

struct A {
var i1 = 0
mut prop i2: Int64 {

get() {
i1
}
set(value) {
i1 = value
}
}
}
main() {
let x = AQ
x.i1 =2 // error
Xx.i2 = 2 // error
}

Bl
N
ok
[

BYSFERAR, BUENADIRAIGE, ©ME

7.2 EMHHIENX
JEMERT DATE interface, class, struct, enum, extend F7E X,

class A {
prop i: Int64 {
get() {
0
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}
}
struct B {
prop i: Int64 {
get(O {
0
}
}
}
enum C {
prop i: Int64 {
getO {
0
}
}
}
extend A {
prop s: String {
get() {
}
}
}

AIPATE interface #1 abstract class FAIAIZREN, BERVE AR LGRS, TESSEN 2R R sLIf
FIEVER, EROAURFERZFR, AHREBUFIEEE mut BT,

interface I {
prop a: Inté64

class A <: I {
public prop a: Int64 {

get() {
0

}
WTE interface FRAVHHIZ R AT DA BRIASEEN, interface FFAYIHS B MEHIEIAE AT ARG BRIASEFL,
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WAEBRNEIRHERENE, SRR DR E GRS (TS BN E IR o

interface I {
prop a: Int64 { // ok

get() {
0

3
class A <: I {} // ok

JEIE S SR AN B S A B M, HoAh, SEBIAR RE MR X BB SEBITIIR], TE getter B setter AYSE
PRFFRTATIR] this, SEFIRRAMEEESK A, MESEREERREVTESKR,

class A {
var x = 0
mut prop X: Int64 {
get() {
X t+y
}
set(v) {
X =V +y
}
}

static var y = 0
static mut prop Y: Int64 {

get() {
y

set(v) {
y=yv

3
AR ER, WASFNER, TREMHEERMHIMRAES,

open class A {
var i = 0
prop i: Int64 { // error

get() {
0
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}
class B <: A {

prop i: Int64 { // error

get() {
0

7.3 EMEAISLH
JETERT getter 1 setter 73 5I% R H NS A A BRI

1. getter BRECEELE (O)->T, T BZEMEAIZEA] é’l@ﬁﬁﬁ PEAE RIS 2T getter BRIEL,
2. setter BREZEAUZE (T)->Unit, T 2ZEMERZER, E2L4FEERIEE, YZENERER ST
setter K%Y,

JE RIS IR R A SCEIAN — 4, HAa] A & A BN RIA, AILAEES return, HIR[EELHF
BIREEA,

class Foo {
mut prop a: Int64 {
get() { // () -> Int64
"123" // error

}

set(v) { // (Int64) -> Unit
123

3

3

Tt B EPNERIEZSNE, TR IERIAT VAR — 2Ry, BIEMHE A5 RN 5 R AR R RERIE AL
(B

class Foo {
prop i: Int64 {
get() {
i // dead loop

}

EEFERZE, struct Y setter & mut BB, R AT DATE setter AEMERE B FZERAE, FH this
25 % mut BRERIRR I,
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7.4 JEERVBIGRT
JEMEER BRI B —AE AT DAGE B IR AFE IR, (BRI RN E MBI, TREXT getter B¢ setter JIZ {21,

class Foo {
public mut prop a: Int64 { // ok
get() {
0
3
set(v) {3}

}
mut prop b: Int64 {

public get() { // error
0

}
public set(v) {} // error

}
JEYERT DA I RIS HIE 1R E private, protected, public,

class Foo {
private prop a: Int64 { // ok

getO) { 0}

}

protected prop b: Int64 { // ok
get) { 0}

3

public static prop c: Int64 { // ok
get() { @}

3

3

SEA AR SE IR A —#E, B AMF A open #1 override &1,
M open BIfiRENE, F2AUATAEH override B LA (override BAIEAY),

open class A {
public open mut prop i: Int64 {
getO) { 0}
set(v) {}

}
class B <: A {
override mut prop i: Int64 {
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getO {11}
set(v) {}

3

FISBYGESHRE—FE, FTLMER redef 1 (redef ZAIIER)), FEAUA] DAL KAIAEH
/D\E‘I‘io

open class A {
static mut prop i: Int64 {
getO { 0}
set(v) {3}

3
class B <: A {

redef static mut prop i: Int64 {
getO {11}
set(v) {3}

3

T2 override/redef (/ let A BARISEHIE M EEHTSLH getter,
FKA override/redef AP mut BIHFFAEABAIEMER, LR HER LI getter 5L setter,
(ERBEY R E BT,

open class A {
public open mut prop il: Int64 {

get() { 0}
set(v) {3}
}
static mut prop i2: Int64 {
get() { 0}
set(v) {3}
}
3
// case 1

class B <: A {
public override mut prop il: Int64 {
get() { 1 3} // ok

}
redef static mut prop i2: Int64 {

get() {1} // ok
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// case 2
class B <: A {
public override mut prop il: Int64 {
set(v) {3} // ok
}
redef static mut prop i2: Int64 {
set(v) {3} // ok

// case 3

class B <: A {
override mut prop il: Int64 {} // error
redef static mut prop i2: Inté64 {} // error

3
TRAREM override/redef WS REMRFFMHFAT mut BIFFF, FHEHLIRRHFERIZEEL,

class P {3}
class S {}

open class A {
open prop i1: P {
getO { PO 2
}
static prop i2: P {
getO { PO 3

// case 1
class B <: A {
override mut prop il: P { // error

set(v) {3}

}

redef static mut prop i2: P { // error
set(v) {3}

}

b

// case 2
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class B <: A {
override prop i1: S { // error

get() { SO 12
}
redef static prop i2: S { // error

getO { SO 3

3
T2€ override KRB MRS, DA super 18 M AR R SLBIE 1o

open class A {
open prop v: Int64 {
get() { 112

3
class B <: A {
override prop v: Int64 {
get() { super.v + 1 }



g N WON -

BIN\E JE

A DUNEREEEL, JTH. BEOSMNYFE AT package AT MLAEMZERLRANHTIIRE,
AT A INHI T RE 4

o ANINSRABI AR R AR
o INIERASAN R R AL
© ININEREFTEE
o ANINSEBIAK R
o« NIRRT
- KPEEO

JRBAERAVE L JRIEMAIINRE, ¥ RAREBONE AL E M, KA N IhRERZE LAY,

. TR R I,

. TR REE AR A R

. TRAEERE N open Ao

. ' FBEE override/redef JRH HIAL Ao
. T RARETT R R TLIRL R B

8.1 ¥ EIEIXR
— MR AR T

extend String {
func printSize() {
print(this.size)

"123".printSize() // 3
¥ RE BRI

extendDefinition
: 'extend' extendType
('<:' superlnterfaces)? genericConstraints?

201
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extendBody

extendType

(typeParameters)? (identifier NL* DOT
INT8

INT16
INT32
INT64
INTNATIVE
UINTS8
UINT16
UINT32
UINT64
UINTNATIVE
FLOAT16
FLOAT32
FLOAT64
CHAR
BOOLEAN
NOTHING
UNIT

extendBody

"{' extendMemberDeclaration* '}’

extendMemberDeclaration

N — — — e

(functionDefinition
operatorFunctionDefinition
propertyDefinition
macroExpression

end*

NLx)* identifier (NL* typeArguments)?

Y RIVE A extend KT, T RE MKIN extend KT, ANERZRES, By BRI, A
EHISEIE O, ANERZALLATER, DAY RRIKHIE o 3T RIARIE SCATEHFERE {30

JEA
VRO NERY RAEOY RMAMAE, BEE RS

RETE MTE top levels

R A AN
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8.1.1 HEVE
HIEY BARZERPIONIED, A DARER VI RZLARI#T I8,

class Foo {3}

extend Foo {

func O {3
3
main() {

let a = Foo()

a.f() // call extension function
}

8.1.2 EMYE

BOY R A AR SROVIUE RN DD REFF LB O, tEsaMR RIS, (ERZE O RN S ZE F R
BELIHIRE

interface I {
func f(): Unit

class Foo {}

extend Foo <: I {
public func f() {}

3

A NRERERIE O RIDRESEIE O I, HEMTERAE XN SSHO I, HEREEIZEY R
SASHARE, AR RISATH,

func g(i: I) {

i.fO

}

main() {
let a = Foo()
g(a)

}

BATAI R — N FRANFERN S Z MED, 2 MEOZRER & 277, EONMFRELERR.

interface I1 {
func f1(): Unit
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interface I2 {
func f2(): Unit

interface I3 {
func f3(): Unit

class Foo {3}

extend Foo <: I1 & I2 & I3 {
public func f1(0) {}
public func f2(0) {3}
public func f3() {3}

3
AR REIIELLIT R MO, WABEEY REELIIZED, GaERT REIIED,

interface I {
func f(): Unit

class Foo <: I {
func f(): Unit {3}
}

extend Foo <: I {3} // error, can not repeat the implementation of the interface

class Bar {}
extend Bar <: I {
func f(): Unit {}
}
extend Bar <: I {} // error, already implemented through the extension can not
o~ repeat the implementation

R RIEALELERCII N ER AR O, NAREMERY REFLINLED, WREY REAECL

ERESCIIENZ AL, WA MRS REF LB Z O,

interface I1 {}

class Foo <: I1 {}

extend Foo <: I1 {} // error
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interface I2<T> {}
class Goo<T> <: I2<Int32> {}
extend Goo<T> <: I2<Int32> {} // error

extend Goo<T> <: I2<T> {} // ok

IR R A E SO ZORRIEEL, WO R R EN LI LR, hASEfEAED
FHYERINSE I,

class Foo {
public func f(O) {3}

interface I {
func f(): Unit

extend Foo <: I {} // ok

extend Foo {
public func g(): Unit {
print("In extend!")

interface I2 {
func g(): Unit {
print(”"In interface!")

extend Foo <: I2 {} // ok, default implementation of g in I2 is no longer used

RbE AU R, U RENERAY BN SZO (BSR4 ERFrERZN) & XIER—
NMH, ARG REAE AER— M,
Rz 9 R e DU R A i :

1. O RSEAE S ER — M,
2. B RSEIIAVRE Y, R O RIARREE B RTE ARG RERAISCHIR s O, #RE R — M A,

HERaEOy REBESLFE XK.
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AAE FR

// package pkgl
public class Foo {}
public class Goo {}

// package pkg?2

public interface Bar {}
extend Goo <: Bar {}

// package pkg3

import pkgl.Foo

import pkg2.Bar

extend Foo <: Bar {} // error
interface Sub <: Bar {}

extend Foo <: Sub {} // error

extend Goo <: Sub {} // ok, 'Goo' has implemented the interface 'Bar’ on the
< inheritance chain in pkg2.

8.2 ¥ ERHYAA
R RIS BEMRER, SOIRRELR, SERRIE, ORI, SRR RS

8.2.1 %Y

YRR DI BRI RR AL, IXEERR BT DARTZ RN, SCRHZ RN, RFER, tSRiAS

Bina a2, XERHHNER MR EE,

fian:

interface I {3}

extend Int64 {
func f<T>(a: T, b!: Int64 = Q) where T <: I {}
func f(a: String, b: String) {}

8.2.1.1 BIffF

I RN RECE 2 H private, protected ((NFRTF#H FEZEALZ class 28%) = public &1,

ffF private BIRMIRERBEEARYT BAMEH, SMNEAR L,
i F protected BIMAYRL R KRR T REEARCAEIGR, X EINIYHET class TR DA A,
BB private, protected B¢ public BRI RELE AT A,
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// filel in package p1
package p1

public open class Foo {}

extend Foo {
private func f1() {} // ok
public func f2(0) {3} // ok
protected func f3() {} // ok
func f4(0) {3 // visible in the package

main() {
let a = Foo()
a.f1() // error, can not access private function
a.f2() // ok
a.f3() // ok
a.f4() // ok

// file2 in package p2
package p2

import pl.*

class Bar <: Foo {
func () {
f1() // error, can not access private function
f20) // ok
f3() // ok
f4() // error, can not access default function

3
TRANRIEECRER static i

class Foo {}

extend Foo {
static func f(O) {3}

}
Xt struct ZERAY AT DAE X mut BREL,
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struct Foo {
var i =0

extend Foo {
mut func f() { // ok

1 +=1

}
I N EECE A H# H open. override. redef 1&1ffi,

class Foo {
public open func f() {}
static func h() {3}

extend Foo {
public override func f() {3} // error
public open func g() {3} // error
redef static func h() {} // error

}

8.2.2 B
IR DO RN E M, XL B AN RE B S E 1,
filan:

extend Int64 {
mut prop i: Int64 {
get() {
0

3
set(value) {3}

8.2.2.1 BIMfF

T RAEMEE X FHEH private, protected (WRT# EREALE class 228) & public &1,
f#H private BIHIVEE RREEART BAMH, MR UL

{#H protected IR E MR TREEARCNEIA, XEIMNIXSHET class F2EAA] DL A,

REFH private, protected B¢ public &R E M4 R EEE AT A,
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// filel in package p1
package p1

public open class Foo {}

extend Foo {

private prop v1: Int64 { // ok
get() { @}

}

public prop v2: Int64 { // ok
getO { 0}

}

protected prop v3: Int64 { // ok
getO) { 0}

}

prop v4: Int64 { // visible in the package

getO) { 0}

main() {
let a = Foo()
a.vl // error, can not access private property
a.v2 // ok
a.v3 // ok
a.vd // ok

// file2 in package p2
package p2

import pl.*

class Bar <: Foo {
func Q) {
vl // error, can not access private function
v2 // ok
v3 // ok
v4 // error, can not access default function



210 aANE TR
T RN E M FHE A static B
class Foo {}
extend Foo {
static prop i: Int64 {
get() { 0}
3
T RBANRE M E X AT F# A open. override, redef {&1ff

class Foo {
open prop vl1: Int64 {

get() { 03

3

static prop v2: Int64 {
getO { 0}

}

extend Foo {
override prop vl1: Int64 { // error

getO) { 0}

}

open prop v3: Int64 { // error
get) { 0}

3

redef static prop v2: Int64 { // error
get() { @}

3

8.3 Al E

QSR FRAVE AR R RIRAY, AR FRIETR AT DO 2 BU2E R F T RE,

—RE EENERIRZIY R, N TR ERAY R AT DA R YIRS B SRR TY R

£ extend JE LR MERLBIM T 2HITZ AR, X A IR TR B e A e 2 LB
REfE M,

extend Array<String> {} // ok
extend Array<Int> {} // ok

YR, ZRIRIRRAISLS T G2 B A SCRILTRER, SR,
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class Foo<T> where T <: ToString {}
extend Foo<Int64> {} // ok

class Bar {}
extend Foo<Bar> {} // error

7 —HMZETE extend FHTIAZBESHZ AT R, 289 RA] DAFSRY AR SEAUYBR 72 2 S hIEHY)
TR,

1 extend [E/LVFFHEIRZ AT S X2 AT 20000 B R B B (0 AR RAVTZ AU A |, J9ix e
KANE N D) e UG TR R BRI RS2 R VLN A BB A,

extend<T> Array<T> {} // ok

A RS | NHZ B T Ay R 2R AR i A, SRR S 1R,

extend<T> Array<T> {3} // ok

extend<T> Array<Option<T>> {} // ok
extend<T> Array<Int64> {} // error
extend<T> Int64 <: Equatable<T> { // error

3

NERZAY RIERIFZIY R, NIRRT REN e R N RN E S S,
LAY R T I B RS RN RIS, N MR A TR RS A RA
TE X HZ B2

class Foo<T> where T <: ToString {}

extend<T> Foo<T> {} // T <: ToString
2R RS | NHZ BTSN RE T RS AU SRR O, S NSgRiIFmRs,
extend<T> T {3} // error

extend<T> Unit <: T {} // error

BATA] DAFEIZ LY R A N2 R R, (@I X7 s INRI A R i 1, A iR SL e
ey RAVIZTILIRIN A ] DAEA, SRR,

class Foo<T> {
var item: T
init(it: T) {
item = it



212

interface Eq<T> {
func equals(other: T): Bool

extend<T> Foo<T> <: Eq<Foo<T>> where T <: Eq<T> {
public func equals(other: Foo<T>) {
item.equals(other.item)

class A {}
class B <: Eg<B> {
public func equals(other: B) { true }

}
main() {
let a = Foo(AQ))
a.equals(a) // error, A has not implement Eq
let b = Foo(B())
b.equals(b) // ok, B has implement Eq
}

RIS GEEE KIFE — R, ATR—MNZREE TeeEhEeskiit, HAEESKIR—

B, NREE LI EGRIENRE,

interface I {3}

extend Array<String> <: I {} // error, can not repeatedly implement the same
o interface

extend<T> Array<T> <: I {} // error, can not repeatedly implement the same

« 1interface

interface Bar<T> {}

extend Array<String> <: Bar<String> {3} // error, can not repeatedly implement the
< same interface

extend<T> Array<T> <: Bar<T> {} // error, can not repeatedly implement the same

< interface

XMFE—MNZREE, TRERGEEEIL, HTEE AAREEHAS AR, MREEE Y

RTEGRIER

// case 1
extend Array<String> {
func f() {3 // error, cannot be repeatedly defined
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extend<T> Array<T> {
func f() {3} // error, cannot be repeatedly defined
3
// case 2
extend Array<String> {
func g(a: String) {} // error, cannot be repeatedly defined
3
extend<T> Array<T> {
func g(a: T) {3} // error, cannot be repeatedly defined
3
// case 3
extend<T> Array<T> where T <: Int {
func g(a: T) {3} // error, cannot be repeatedly defined
3
extend<V> Array<V> where V <: String {
func g(a: V) {3 // error, cannot be repeatedly defined
}
// case 4
extend Array<Int> {
func g(a: Int) {} // ok
}
extend Array<String> {
func g(a: String) {} //ok

8.4 ¥ FRAVTIRIFIE S

T RASA B 5 2R BE WA —FERT DA this, this B9 W5 2RAVE W AHRIRF—2 R A
B this AR G
T RHISLHIR A ARERE A supers
class A {
var v = 0

extend A {
func () {
print(this.v) // ok
print(v) // ok

3
AT RIS R private A, HE

=
\

IR A A SR8 AT UL R I
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class A {
private var vl = 0
protected var v2 = 0

}
extend A {
func O {
print(vl) // error
print(v2) // ok
}
}

TR IR S B R R,

class A {
func O {3

extend A {
func () {3} // error
3

RO RE S S R E EY R R IR ET AR,

class A {3}

extend A {
func fO {3

extend A {
func () {3} // error

3

TE[R—" package PIXT[FRI—2RBIR] DI BAE R Z IR,
T R DAESEER CRIMEAEZEm) EeXE—2XR0 T B H3E private BRI A,

class Foo {}

extend Foo { // OK
private func () {}

func g {3
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extend Foo { // OK
func h() {
g() // OK
f() // Error

3

#Ezm*@ﬁ A PAE AT M2 B2 R,
ZREERIRY R A RE S B A H e A — AU PRI, BR 12 LR RIS AR Z 5h,
ﬁﬁu?%ﬁﬂm.

« GREANYTRIVZIHARR, IF N R R LERE X TR ;

o RPN RIZRAR, BN RIARAEERXR, HRESHY RA A IERZE AL R E
BN RAFRIALA, &z, WARTERZEEM;

o HRNTRIARAREN, BMPNMIRAFELERAR, MR RAA R DAEREE X 77 BRI,

B RO R — 2R E<X> BRI RN R 1 AR 2, X BYZSRAEY R 1 Y R 2 E
FEAG, RPN RREEERT R 2 PR, Rz, §R 2 FARTERERT R 1R,

// B <: A
class E<X> {}

interface I1 {

func f1(): Unit
}
interface I2 {

func f2(): Unit

}

extend<X> E<X> <: I1 where X <: B { // extension 1
public func f1(): Unit {
f20) // OK

3
extend<X> E<X> <: I2 where X <: A { // extension 2

public func f2(): Unit {
f1() // Error

8.5 ¥ JRAVALK

QISR RAVZERLZ class, RV RAVM AW T2R4¢K,
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open class A {}
extend A {

func O {3

class B <: A {

func g() {
f() // ok

}

}

main() {
let x = B()
x.f() // ok

}

FREERIE, WRECETY R TR, HTHAMNIRE, FRAMICERERLMA, RNH
TR mEERTSEH LI REERD,

open class A {3}

extend A {
func () {3
func g {3
}

class B <: A {
func f() {3} // error
override func g() {} // error

}

AIRAER TR R —PEEL I HT RSELBIIZEOM TR, AAgmERS B LIIGR AT R, R
JE AR O R,

class Foo {}

interface I1 {
func £ {3
}
interface I2 <: I1 {

func g(O) {3
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extend Foo <: I1 {} // first check
extend Foo <: I2 {3} // second check

8.6 T RAISATH

extend FIRRFH BT, §RARESHY REUSEO—ET AT,

8.6.1 HEY EHISH

YEE RS BRI E YAAEAERI package B, IR BRAZSHN, T EBSET EX
Rl—ERSH, SN RASES .

package pkgl
public class Foo {}
extend Foo {

public func f() {}
/117117

package pkg2
import pkgl.x*

main() {
let a = Foo()
a.f() // ok

}

LEEY RS R E METRR package I, ¥R N2, HBEIEZHT package
.

package pkgl
public class Foo {}

1111117

package pkg2
import pkgl.x*

extend Foo {
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public func f(O) {3}

3
func g() {
let a = Foo()
a.f() // ok
}
/111117

package pkg3
import pkgl.=*
import pkg2.x*

main() {
let a = Foo()
a.f() // error

8.6.2 MY BHISH
SEOV RS REREMRARNER, XNTIMBRI WZ R A] DY R INE R LRI,

package pkgl
public class Foo {}

interface I1 {

func f(): Unit

extend Foo <: I1 { // error
public func f(): Unit {}

public interface I2 {
func g(): Unit

extend Foo <: I2 { // ok
public func g(): Unit {}

¥R
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1111117

package pkg?2
import pkgl.x*

main() {
let a = Foo()
a.g() // ok

}

LEOT RS RERANEEFNER, §RNTRERSEMEECOMER, MR B2 MEO, TR
ATV AISF 9 public 24 HACHRTE O #E public #Y,

package pkgl

public class Foo {}
public class Bar {}
11171177

package pkg?2

import pkgl.x*
interface I1 {

func f(): Unit

public interface I2 {
func g(): Unit

extend Foo <: I1 & I2 { // not external
public func f(): Unit {}
public func g(): Unit {}

extend Bar <: I2 { // external
public func g(): Unit {}
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8.6.3 FAYE
VRS HY RIERY BRI O —ERI A, TRETIAT R,

package pkg1l
public class Foo {}

extend Foo {
public func f(O) {3}
/111117

package pkg?2
import pkgl.Foo // import Foo

main() {
let a = Foo()
a.f() // ok
}

RealRy, BT RASERESEMST REUNKA, JSANT RLEREE N RERIRE,

package pkgl
public class Foo {}

1111117

package pkg2
import pkgl.Foo

public interface I1 {

func f(): Unit {}

extend Foo <: I1 {} // ok, external

1111177

package pkg3
import pkgl.Foo

public interface I2 {
func f(O): Unit {}

¥R
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extend Foo <: I2 {} // ok, external

1111117

package pkg4

import pkgl.Foo

import pkg2.I1 // error
import pkg3.I2 // error
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FhE A

WRE—IHEHH, EZEARERARTESHEATREEES, AN EEZZREN, EEHZE A
i, RS DR R A, BEEREE 2T FEIASATE S, afUE N — 2B, EIE
class. interface. struct. enum. typealias & X FHEHEATE S, RA]AE 2 HURA,

9.1 RS H5EALIT

EEMREIES Y, AMRTRREIE S, A < &, BT <> WA, 2R MRS AR,
A DR N RIS G0 <T1, T2, T3>, T1, T2, T3 ¥ REMEZS,

—HERATRAE S, XEHSHAT DY MR A,

LFE AR RS | F A AR B2, X EEARIR R AR 2R R AR T,

RATESHIBEN T

typeParameters
'<’ identifier (',' identifier)x '>'

9.2 AL

FEEHIES HA] DA < RER—PEEES —PRAR T IA, 18 FE XA OCR AT DOz BRI
SRR, (158 R e H o e e TR AR AL,

R FIEE where ZJEH) <: BEFFRER, BH— 1N NRE D EFRAN, Ho < EIFHRNAR
HUTRSR, THRHRENERIATT, < GIRNAR ESR, LR EFAIDUER, H—PLREy ESFUERAN,
IAFNFRALIR, = BRI, ERA] DU EAZEE,

—DRAITTAIRERIN Z 2 2D ERAR, XN TR MBS 2D EFUAAUER & 8, DUSKRE
—PEEUESHZ D ERARNEY, ERREERZ NZRLAR, NAFRRUBTTRLRFEER, 72
bo

FREALRATIERIA T

upperBounds
type ('&' type)x*

genericConstraints

223
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! !

'where' identifier '<:' upperBounds (',' identifier '<:' upperBounds)=*

Flan U BRI Tz AR B 5 7

interface Enumerable<U> where U <: Bounded {...}
interface Comparable<T> {...}
func collectionCompare<T>(a: T, b: T) where T <: Comparable<T> & Seqgence {...}

func sort<T, V>(input: T)
where T <: Enumerable<V>, V <: Object {...}

KAARTT X K1 Y BULATHRAERE], FERUZATETHIE X QTR ASRBLERH 2 Y V205, EATATRE Y BIZTRAYE
U AR X RIZTR;

KAARTE X b Y AR E ™, FeRVZATATRE X ATRAVRBVERTRE Y AR, Rz, T—EWmE;

NS X Lb Y BUZTREE RS, MY B X BULTHRBEEE AL,

PR NZ BRI 2R, 480022 BR AR SRR T i E IR, BLATA R R A 2R AU ST AT RIS AE R

—PNZERAL A AR L — N2 B B AR ™%, $5HY2 A F1 B HURAVTHEAER, B A/
A G 2R BB ST 2T SRS L B FROA I AR BYAR T R P24

— MNZBUEH A LR LS — N2 BU2RAY B RUZTSREE ™ H%, T B BIZIEREE A FEFERA,

FLAn FERIM MR CFI D, RIZA I1 <: 12, CHIZJEREL D BE™HK:

class C<X, Y> where X <: I1, Y <: I1#lclass D<X, Y> where X <: I2, Y <: I2

9.3 RAUAIAR

FEIEXN BRI B S 2 AR, Sl BN PUN AR, DUHSRIEAE G EIE S, 2RI
IR R,

H

9.3.1 EX
I AT B R, TRIFUES, REE—IEBHX, B4

o« WERT(A) <: T(B) HHAY A
« R T(A) <: T(B) HHAYB
« WET(A) <: T(B) HHAVY A

: B, M| T XAEHEER,
A, T T 1E X A2 28R,
B, NI T ZAAZRHY,

VASVAN

9.3.2 ZAIRAAE

EOHRmEES T, FrENZUEENNEN, XEREWNR AZ B HFHEA, ClassName<A> H]
ClassName<B> Z[AIJ&H TRAK R, TR LRFERIITHN MRIEBITI R Z 2,
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9.3.3 KA
PRI S HER AL WA R, AR BB 2 AR, RISFEREL £1 2REE S1 > T1, HEL f2
FIZRAIE S2 -> T2, @05 S2 <: ST HH T1 <: T2, MW f1 HRAE 2 FURAIR 77,
9.3.4 JTAHZETIIHAT
TTAHZBEFETERXAN, MR- TdNE—NoEREES — NIeA@W NATER 25 N
TR S — N ITAHR 728, RIZE T4 Tuplel fl Tuple2, EATHIZEAIS 58 (A1, A2.., An). (B1,
B2.., Bn), WIEXMNTHE i &% /E Ai <: Bi, N Tuplel <: Tuple2,
9.3.5 AUAFHIRRHI
FAE DA R RIS T AR e 2 28 1k

1. class DASMFZERRISCEIRE [, 2 2ANIZ8% L 2 AR+ RS R REME N MR RIS 2R AR
2. SCHIZEANENE Y RS O, SRR O Z AR 7 BRI R T REME N IS 2R B AR,

IXEEIRHIFR TR R AR DAL, RN =R override X T F2RAURTHIE,
AN AU R RRIRAY, TERE override NN REVE N TR AURIMRAE,

interface I {
func f(): Any

class Foo <: I {
func f(): Int64 { // error

9.4 ZHIZIHR ESFASFHRIZR

HF=MARL <: T<T1..Tn>, HAE EFR T<T1. . Tn> T T (982 ATREIR TR 220 & — 44
R, XS Ti FRBYE, XELRFEWRE M AZZ/EA LT, flan:

interface Eq<T> {
func eq(other: T): Bool

interface Ord<T> where T <: EQ<T> {
func 1t(other: T): Bool
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func foo<T>(a: T) where T <: Ord<T> {

a.eq(a)
a.lt(a)

b

T foo %Y, BANFRIT T %% Ord RIZUK, EZMT Ord #Y T KA T Eq RIZYR, FTLAE
foo R 2RI DAMEA Eq HHAY eq BRERHY, IXA¥, foo BREHVZRSEPR L2 T <: Eq & Ord, XFEFEFEAA—
MNZEIZEE — DR, X — 2R BRI R FILTR ARG A

T HAZ AR, BEEHE I AL R R FX — N2 F R, Fa:

interface A {3}
class B<T> where T <: A {}
class C<U> where U <: B<U> {} // actual constraints are U <: A & B<U>

XE, ¥FE C, BNRAEES URZEINARER ENU <@ A & BU>,
ER: BALGRTAF ERIARSEEFAHTIA, ESETERTAR DX LR B S H,

9.5 ZAIRESTAIZEAIRE X
9.5.1 ZAIEEL

WR—PREFER T P PR S, NIRERNZRIEE, 8% L, KRS RRERESE, 7
A <, REZPEEEZ, NH, 7&,

func f<T>0 {...}
func f1<T1, T2, T3, ...>0 {...}

2R R A HITETRAA R :

functionDefinition
: functionModifierList? 'func' identifier
typeParameters functionParameters
(':" type)? genericConstraints?
block?

o <5 >TEERN, ez, R, WEEZEZAFRIERN, SN s ERF, filil:
(c <d , e> (f))

X—RIKK STV R EOE RIS
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9.5.2 [ZAUEAI

R —" class. interface. struct. enum. typealias FVE HFEA T — P2 M 2REE S, NETH#H
PRMTZEIERY, 1Bk b, RS RIRARAE (K4, O2%) G, A <o &k, iRE2 L8
¥z, WA “,” 75k

class C<T1, T2> {...} // generic class
interface I<T1> {...} // generic interface
type BinaryOperator<T> = (T, T) > T // generic typealias

T RRUEE X HIEER] SN ET,

9.6 ZHEEAIGE
9.6.1 ZAIFHHIRE
9.6.1.1 IZHLRME LIS
W ANEBRFTE A2, SN BIILIR LSRR DL AL
1. ERERMETE, XUETAEREAY, HATEREMET
2. EFCRBMASCUR, TS AP

o FRERE F5 class 5 interface KA, FRALEAEIEEAL

o BB ZE LR R class 5 interface 285 DIANZERY X EEFR A 2K T 28 HY
EETIESH, NT—PREEE T — a2 ERERY R R SR

1. BN R ERAGEE TR —MIER, BB EREEIMRLA, B BRI, Flan: T
<: Object & Int32 ~&TXL,

2. Y EFRBMHEAIN, WREFEEZ RN LR, IAXERTEER—MOAE L, MO
BB R, — MR N ERAARRIFE SR RTE X, BRRE, MRIER
LRI ERT 2 B R EE R, FF HIRERA BIAEE FREXR,

3. Y LR BRI EAINFER, RS —FEIe R BERERL, REERIR DR EARE
Al a0 T <: Int32 & Bool ~&TE,

4, AR TT E RN T BRI B N REFAE IR AL R, B2 RIZA 5 E RIS S H 7l (A]
AR T R SRR H S RIZAH, Fila0: T <: Option<T>, BT Option 2@l enum i
FHARY, FrDARMEIIZRIARAEE, T <: U, U <: (Int32) -> THAERE, FNEERE
A T KA REEES U R T S,

9.6.1.2 FAGERARERE

TR RIAE AR IR I A A MR S HTERE E IR EHRA, N TRAKE, &
BHRZGEE, fl:
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open class C {
func coo() {...}

class D <: C {...}

interface Tr {
func bar(): Int64

func foo<T>(a: T) {
var b: C =a // error, T is not a subclass of C
a.coo() // error, T has no member function coo
a.bar() // error, T did not implement Tr

3
£ ERRBEDE) foo HUBREATILA 3 AL, REAZHIUAT:

1. BT foo MEHHIAZE b AUHIEIRAE ¢, IIIXEFRZERE TESE DAFEE, BRI T
<: C, ME—LHRAFET THLETH, FrIEEFIALGwERE,

2. HTRARA 7L LIS ik, FTRANRETIE C AIRR AL coo,

e

3. Kb, BT TRENAFLE Tr BIZUH, FTDAAGETTR Tr BYAGRREL bar,

Xl

QN SRAR ENE I R ARG B T B A A IR ARRT N A TZ B AR

open class C {
func coo() {...}

interface Tr {
func bar(): Int64

func foo<T>(a: T) where T <: C & Tr {
var b: C=a // 0K, T is a sub type of C now
a.coo() // OK, T is a sub type of C, so it has coo member function
a.bar() // OK, T is constrained by Tr

}

R, GUR—DRAATT T B2 A RS — D RECERIsER T B RERIEN () B9SERL, NS
RN T HMER] DI E RO A, 2 EFOVREEEAN, %8 FRNREISRADY T 89 EFRENREEER, 5 E5R
NEEE T B FIRIERT (O RUSETUR, %A AR EIZEA Dy b SRR A DR Y BREOR AR ERFATIR [ 285,
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9.6.2 ZARIFHIEARINE

NFRAEFERNERRE T ZERESRAZZEFERNE S, RNaRELHRE SR,
GRIATERA CEAEH E—/ N HE A foo B

main(): Int64 {
foo<C>(C()) // error C does not implement Tr
return 0

3

ARG58RI CIRE LI Tr R, IXERNTE foo REMZAHRAE T <: C & Tr, HFWEZS
TSN ¢, B4 C <: Caz, HE C <: Tr R,
WK CEBUIIATSEHL Tr BUFEEH, AT DARE T <: TriX—25f:

extend C <: Tr {
func bar(): Int64 {...}
}

FeRIRISE, Y interface 1EATZBUA SR, 8 FHITZ 2L AR T SL FlAL AR B0 52 2 SR BT | 2 SR
Y interface static ERI%X
BEREWNRIENZ LR interface H1ETE static K%L, BUICIER ARSI I static BRELHY interface
ﬁ?ﬁ%@’éf’ﬁﬁ{Z’*'“’FTE*WWCE’J%’_@O

interface I {
static func f(): Unit

func g<T>(): Unit where T <: I {}

main() {
g<I>() // error
return 0

}

9.6.3 ZHUSBIL HIIEE
FHRIFIZ RIS RS BN S RN, (R 20 S B E R R, il

class A<T>{
func test(a: A<(A<T>, A<T>)>): Bool {true}

main(): Int64 {
var a : A<Int32> = A<Int32>()
return 0
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XEFEF S infinite instantiation HISEIR.

9.7 AL

—MNEAFE T A LA S R BUE R E < S5 A — A B R IRz RE 5 AR R 2 N 2 =
ARYSEBIE,

9.7.1 ZHUREHISERIM L

func show<T>(a: T) where T <: ToString {
a.toString()
}

FELE T = Int32 FREZ G AOXFRIEG] OXEEE showsInt32 Z4 s LHILEHINHER
R, JEEHREAELEIERT)

func show$Int32(a: Int32) {
a.toString()

9.7.1.1  SLBULIZ R R EHI PR
FEEHIES T, NEEARERZREE:

1. O SHMEEHRIAERF SR E 2L
2. KEHMEEEAE open FKHETIEIHHISLHI A 7 BRI
3. BRIFTTEEREL

fFan, PANEEEIE RS E XE R ETER:

abstract class AbsClass {
public func foo<T>(a: T): Unit // error: abstract generic function in abstract
~ class
public open func bar<T>(a: T) { // error: open generic function in abstract
o class

interface IF {
func foo<T>(a: T): Unit // error: abstract generic function in interface

open class Foo {



9.7 A EHIML 231

public open func foo<T>(a: T): Unit { // error: open generic function in class

3
A N RZ R R R SRR

class Foo {
static func foo<T>(a: T) {...} // generic static function in class
func bar<T>(a: T) {...} // generic non-open function in class

abstract class Bar {

func bar<T>(a: T) {...} // generic non-open function in abstract class

3
struct R {
func foo<T>(a: T) {...} // generic function in struct
3
enum E {
Al B]|C
func e<T>(a: T) {...} // generic function in enum
3

9.7.2 E5EONEAIL

class Foo<T> <: IBar<T>{
var a: T
init(a: T) {
this.a = a
}
static func foo(a: T) {...}
public func bar(a: T, b: Int32): Unit {...}

interface IBar<T> {
func bar(a: T, b: Int32): Unit
}

FEZ07E T=Int32 WA AN LB :

class Foo$Int32 <: IBar$Int32 {
var a: Int32



232 aRE 2ZH

static func foo(a: Int32) {...}
func bar(a: Int32) {...3}

interface IBar$Int32 {
func bar(a: Int32, b: Int32)

9.7.3 struct ALk
LER IR SEHIME S 2R SEFIY 2512,

struct Foo<T> {
func foo(a: T) {...}
3

ST T=Int32 IR R SLBIRYFRA:

struct Foo$Int32 {
func foo(a: Int32) {...}

9.7.4 Enum RBY3EHIML.

enum Either<T,R> {
Left(T)
| Right(R)
}

= Either Z57EZ4L Int32 5 Bool I, SRAUTEHSLAIMLE1FE:

enum Either$Int32%$Bool {
Left(Int32)
| Right(Bool)
3

FEfE R —NZIRAN, BIaARZ AR, S R AIRESE, TR IR SEhR AR £ VE FHRIERZ I E
KAGEZERISLG], Mt R ST RSB N ARG, 2 & AL B,

9.8 ZHUMRELER
ECTRRIES T, CRHERER ANES, O S HEER 2 A ES, ST

LR EE
BRECE AR, BEHALCHEERENT:
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B0 WEREOERRRIESR, R ABEEN R VI LA & A] DA AR, L=
B A, TEAEEIRER, N TRAREERTINIIN, THXFEHENA;

FEH RAEERBICREIN G ER SIS0 FIsICECAN G IEECHIN]) &R IR
BRER, ANSRTCIEMAEME—HURICECRR 2L, MR ICTR R RIRE IR

F=F: WRLSRAFZD, RIERCEESHELSEE, RN ERERE LS, Wk,

R EOE R RIESRRAT, N TR RS FREER AT LA:

1. FEREOHAN, NTZREE f, HABEEN AT RER M2 KA E 892 AL R R EE 52 2 LAY
B, BAEWREEA RIS, HiEAREKIERRE:

« JARAFREXRIERN: C<TA>.f(A), B f NRADNZAEARIRSI AR, SO AN TRAML; &
XS 2R S A R B EOH AT RO R ARG 2, QISR AEIE M A iR, Rig C A9ER
2R X, WHAEEENEEER X ARIE TA 250 £

o=[Xr+ TA]

// The context contains the following types: Base, Sub, and Sub <: Base.
class F<X> {

static func foo<Y>(a: X, b: Y) {} // fool

static func foo<Z>(a: Sub, b: Z) {} // foo2

/* The functions that enter the candidate set are fool and partial instantiated
< foo2: foo<Y>(a:Base, b: Y) and foo<Z>(a: Sub, b: Z) =%/
var f = F<Base>.foo(Sub(), Base()) // foo2

« ARRIKHTEAN: obj.f(A), H obj NZAEAISLENRRIRYSLE], B £ HINZREERIAAE
B A R
FIZRIZKF obj RIZEAUTEICHE, FHIRYE obj RUZALRIREUEEALE AL, obj RIZEALELAIL/E
HUZRA, R SLBML RO R R ER S B R RO T B VAL 2, (I R AR ERIHE A5
e

// The context contains the following types: Base, Sub, and Sub <: Base.
class C<T, U>{

init (a: T, b: U) {}

func foo(a: T, b: U) {} // fool

func foo(a: Base, b: U) {} // foo2

/*x It is inferred that the type of obj is C<Sub, Rune>.
The functions that enter the candidate set are instantiated fool, foo2:
foo(a:Sub, b:Rune) and foo(a: Base, b: Rune)
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*/
main() {
C(Sub(), 'a').foo(Sub(), 'a") // choose fool
return 0

3

2, WNEREEE AR ARIEHERSL S, W2 REAARER N f(a), WESRE A R RAZ AR f
e AR EK:

\

o NS fBEAEE, BB FX1, .. Xem>(pl: T_1, ..., pn: T_n): R, ARKRA AR
KA S AN f(a_l, ..., a_n), f AJCURIELSHI2EE] (A1, ..., An) BEHENTH —4H2ERISL S

TA_T, ..., TA_m, @ f WATEZRZE, B f A9 X_1, ..., Xem 2 5I#eR TA_T, ..., TA_m,
BEIE BRI ERGE, MEMIT:

- RHEMTHIAURASE S TALT, ... TALm fRUIRE] f (URETEZ (T1,...,Tn) J5, TWEMEEHRIX
AATERT LTS (AT, ... An) BRELUETEZ AN+ 280Y:

Ak (AL, ..., An) <: 0(TY,...,T,)
- WREAAERIARIR A TIREZER] RA, MIFRZEMRIER AL TRARGE, K f HIREZER R

FHEY X_T, L Xom A AIREREL TALT, ... TALW fE, R R A REATER BN SR R fE
ANREIZRIE RA B35,

c=[X{—TA, .., X,,—TA,,]
AFoR <:RA
3. MREEBOHARARM TRAL S, R EECHARER: f<TA>(a), MR RILER i
JELLURER:

- FHRAEZ2S TA WEEMER, HEALZS TAHRE f ZEAR, HEULSRAZ EREEIT K
O a9 ke AR
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10.1 REEHR

10.1.1  BREEZHIE X

FEOHREIES Y, WR—MEREF, F—DEREEN N2 NSRBI R 2HEFNREE X, XA
R IR AR EE,
BRIFRCER 2 WO LR 2 B 2 N
FEEENE:
1. class. interface. struct 28%YAHHYERAS A G2 BRI EAI S 55 A R AR (RIS REEE 2,
2. FE—M2RBRY A RS AR R S A R R (B RREEE 2L, [ — DN REREY AR DR
T2 private HIBRSD
3. enum EAUH] constructor. FRASA G BRI BRI SL1 A 57 BRI £ (B REEE

TR, class A FRAYSEGI AR R BRE £ FIBSAUR RS £ R, KgmiFmis,

class A {
func fO) {3
//Static member function can not be overloaded with instance member function.
static func f(a: Int64) {3} // Error

3

THIF, class A BUF AP SERI Y R BRI g FIES AR R g B, KHgmiimas,
class A {}

extend A {

func g() {2}
static func g(a: Int64) {3} // Error

3
NI, SEEIR R R h PR SEUA R h 1E class A BRI AR, HARE private, FwiFE TR,

extend A {
private func h() {}

235
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extend A {
private static func h(a: Int64) {} // OK

}
TIF, enum E BY constructor f , SEf B A BRI £ FIERASEUAREL £ EE, BoIFERE,

enum E {
f(Int64) // constructor

// Instance member function can not be overloaded with constructor.
func f(a: Float64) {} // Error

// Static member function can not be overloaded with instance member function
» or constructor.
static func f(a: Bool) {} // Error

3

FEHATRREE AN, 75 ZARE R EOH I FE RN AP RYSE SRS B UE BRI M — D R EUE AR fE
R, DHUTILN PR

15, WEEERES;

5205, REEHRI

30, WELSRA,

10.1.2 EEEPREUEES

VARSI, B o 2 WL bR 2502 AT DA IR R AR, m] ARV FH B BRI SRR B bR A e
£ (DUTNRAREIESR), MTRBERRI
FE R S i SR RNV ER:

1. EHAT R, ARETE A ZARAE R BN Scif e i E Al DAY R
2. XA DR AR AR A B BOH T R B0 RS A, B 2EAR BRI (RIAT DABOR BB ED HE f
L
10.1.2.1 A WEHE
AT DR T S DA AU

1. EREAT I
2. 1R f B @RS EMEREHE T WEEEE: 2.1, (R f EAEEEL, WHRIECURIUUIREE AT I,
PRIEER :

© ISR f RAWEREESEIE Y, NATLRSERMNERE f e ISR,

o &, G5 £ J2 enum Y constructor &%, NIA] ULEREEE X EIHEFEEHT enum 4424 £ 1Y constructor;
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ESEx & 21 237
BN, R f 2 super, NMIFRRIZIFAFARIEIXHINAE class/interface H, f (NEZEFAREIXAE
class/interface FYE 1% A 2B M) 1& PRI ;

A, AR f BTG RIERA, MA] LR =S,
22 MR f BEIEERE, NAREESERERISRIE ] IR

« AHRERREZBETATEA £(...), AIWNREERES TSRS f B

1) TER AT R R ER R
2) WISREEOAALE class/interface/struct/enum/extend RS E R, MIME & RAIRIERA
% G BRI

3) WIEREREOEATE class/interface/struct/enum/extend MIFEERA B R, NI & 2KAUR &
AFAEER A A BRI

4) PREUEFFRTE package PIE SRR BREY;

5) BRECVEFFTTE package FE SHY extend AR BHA BRI %L

6) EREUEFFTE package 18IS import 77 S AMIEREL;

o NTHRERBIIREAH . f(...), A NREERIERE/ISRE

1.

1) W c 2%, Al WREENE S package ¢ HE XL FFEEL f, €45 ¢ FEId public import
HFHAKRE, ~EIE c HOUET import 5 AHIKEL;

2) W% c & class 8¢ interface B¢ struct 87 enum & AR AT DR EEE (N ELHE ¢ RIERAS
FRRTTIE f;

3) Wik ¢ 2 this, Bl this.f(...), RRZEHREXLINTE class 8 interface 5 struct 5
enum FYE BT B, QNS IR 2R ANE S, AT DL REER A B0 & Y B 2R A R A E S A R 7 725
fEFEHABREIN, ERERET BN, MRHIEREY B, Al ILREE SRR AR
BRETE f, MEEST BHNIERSR AT E f;

4) WHR ¢ /2 super, Bl super.f(...), FRZFHFKIEXNHILTE class 5 interface #, Al
BRI BUER (B & Y TR AR B AR B IV ARRRAS R T 1

5) WIREKEAANEAR HR4. (.. .) B
RN ZRBIRER AT f, WA WREENAEREEFN f NRRTE;

2.3 IR £ ZIAIH, MIARGEH RS A R A E AT () BIEFFEE R Bk rl R B 5
g *f BUEAE T, WIAT I EREER A

1) T AEXH O RIETEERL

2) TR (HAfFAEETIL) FEXR O RIFRFEREE

3) T WEAELEE, ICEIBEMREFYUER ()" BIEFEEEL;
4) T RSB T O, EEAMNEOTPREHHHRE SR ()" BRIETERRLK

XTI f, AT LR EER A AT RE R B 0 SE B L5 YT T B A B R SE 2 U B R R B, B2
MIEHE AR S, BEARERERRE (I, ZRREAER) |
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10.1.2.2
X F

REME

¥
+
o

Z

AR BRI R B TR A A, VBB b A 2R G Y RO RERE A\ B SR

open class Base {}
class Sub <: Base {}

func f<X, Y>(a: X, b: Y) {} // f1, number of type parameters is not matched
func f<X>(a: Base, b: X) where X <: Sub {} // f2

func test() {

3

T I =
FEEE

f<Sub>(Base(), Sub()) // candidate set: { f2 }

puny

g

1. W%Q%ﬁ MRA, FERAMAENE, WRESHZPEAFE P REEd R

JE I i PR AR UG 2

open class A {3}

open

class B <: A {3}

func g(a: A): B { //gl

}

func

3

func

/7 (
func
func
func
func

func

10.1.3

BO

g(a: B): B { //g2
BO

g(a: Int64): Unit {3} //g3

A)->B <: (B)->B <: (B)—>A

f(a: (A)->B) {} //f1, gl can pass the type check
f(a: (B)->B) {} //f2, g1, g2 can pass the type check
f(a: (B)->A) {} //f3, gl, g2 can pass the type check
f(a: Bool) {} //f4, no g can pass the type check
test() {

f(g) // candidate set: { f1, f2, f3 }

PRI ER B RIN

RSN, RCAICRCIT, FwiEiies

iR MRIESR A — R, RIRAE—DIEECIT, JEFEITECHT R BOEI TR

&, MIAAIZSE

#

%

=
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IRMRIESRTHZ DR, BHEZS DT, SERIE AL REIN, R pERH RIS R
A, WNRIEABESREHHRE D, WNEZEE; AN, RSN, EEERICEI, &IEME
M — A DERC IO G 1R AR B

10.1.3.1 (ERIELI K

ERB GRS, RBERRIIN e, B RIERFW DR, EEAEES SR, WRER
SRR AR, ARSE &% VUL Z T R AT TIE £
TEFEL R FEERRNE:

—

MRIBEAFAEMN TR E HIE R, £ REE RN 2 A A — L e A
2. kG rPSRAI AR BRI EOY R A E SCRYBREY,  E BRI B = A — PR A IR L e A B
RIS E XAER BRI FE R AT, 1 R RN 2 R — (RS SU E,

MRIEE T AEY R B A R R BT R R BN N B IR (ERT, TR EEN R —E AR e it
EE o

w

N

(6]

. BRDAEIRBIRERUE AR 2 5h, HERIIEOURYE (F s BT BN, KM (E skl

/* According to the scope-level precedence principle, two functions in the
< candidate set, with different scope-levels, are preferred to the one with
< higher scope-level. */
func outer() {
func g(a: B) {

print(”1")

}

func g(a: Int32) {
print(”3")

}

func inner() {
func g(a: A) { print("2") }
func innermost() {
g(B()) // Output: 2
g(1) // Output: 3

}
g(BO)) // Output: 2
innermost()

}

inner()

g(BO) // Output: 1
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LB, & innermost HIHMIREL g, HEAAEZS B(), WRIBEMBPMICEREN, fticik(smisg
Almfy, Fit, %5 7 178 XAEE g.

/* The inherited names are at the same scope level as the names defined or
o declared in the class. =*/
open class Father {

func f(x: Child) { print("in Father”) }

class Child <: Father {
func f(x: Father) { print("in Child") }

func display() {
var obj: Child = Child()
obj.f(Child()) // in Father
3

LB, % display WHKEL f, HEAKLZ Child(), EEMFRAHRERRET)E TR —
TEREGA, FIEAERICECAINIESE Father 28HPE XA f(x: Child) {...)
N, SRALC AR RIS f A C YR A YRR f, FE BRI BN = Rl R — (R L e B

open class Base {}
class Sub <: Base {}

class C {
func f(a: Sub): Unit {} // f1
}
extend C {
func f(a: Base): Unit {} // f2
func g() {
f(Sub()) // f1
}
}
var obj = C(Q)

var x = obj.f(Sub()) // f1

10.1.3.2  SICECHILN

R REIREZ DR {f21, -, fon}, XERBARVOYEEIN, & AP FAERE——DITEIT
f_m, [LHEFTAICECIEEILES, N f_m NRICALEREL,
X PR L AL I S PCRCHT FEAR A N ISR 2RI LR, D2 iEAT
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F—F, HEPFHLEIF AT HENESEENNT;
- MRRESEHEBREE, RECESWANEE2AS5HK,

open class Base {}
class Sub <: Base {}

func f(a!: Sub = Sub(), b!: Int32 = 2) {3} // This is f1,
func f(a!: Base = Base()) {} // This is f2.

var x1 = f(a: Sub()) // parameters involved in comparison in f1 is only a

- WREHEMESE, XBIFRIEMESEANINF A~ —2, A2 M T LRIESIhF R ZMnsL
SR 2, RN NMEER SO T AR S RN AT,

F, A IEECITHT 2 e W PR AR I UEAC
MTFPNIEEIT: f_if0 f_j, WRHRLITE&MF, WFR f_i b f_j SEILid:

MNF—NREUAARIAN: e<T1, ..., T_p>(e_1, ...,e_m, a_m+l:e_m+1, a_k:e_k), LS
Rk, MZ5HTHRIEZ M k T,

f_i Ml f_j 25BN 25N (a_il, ..., a_ik) # (a_j1, ..., a_jk), XNHFEZSEALS
B (A_iT, ..., A_ik), (A_j1, ..., A_Jk)o

¥ f_1EZ (a_il, ..., a_ik) (FAESEES f_j i@l f_j WREIAARENE, BX
f_j = (a_jl, ..., a_jk) TENSEUEES f_i Are@id WECHARERE, MIFR f_1 bt f_j H
UCEC, 40 NAfR:

func f_i<X1,..., Xp>(a_il: A_il1,..., a_ik: A_ik) {// f_i may not have type

< parameters

f_j(a_il, ..., a_ik) // If this call expression can pass the type checking
}
func f_j<X1,..., Xg>(a_j1: A_j1,..., a_jk: A_jk) {// f_j may not have type

- parameters
f_iCa_j1, ..., a_jk) // And this expression cannot pass the type checking
}

DA A2 T — LR R BRI I B

interface I3 {}

interface I1 <: I2 & I3 {}
interface 12 <: 14 {}
interface I4 <: 13 {}

func f(x: I4) {3 // f1
func f(x: I3) {} // f2
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¥
+
o

Z &

class C1 <: I1 {}
var obj = C1()
var result = f(obj) // choose f1, because I4 <: I3

open class C1 {}
open class C2 <: C1 {}
class C3 <: C2 {}

func f(a: C1, b: C2, c: C1) {} // f1
func f(a: C3, b: C3, c: C2) {} // 2
func f(a: C3, b: C2, c: C1) {3 // f3

// function call
var x = f(C3(), C30), C30)) // f2

open class A {}
class B <: A {}

func foo<X>(a: X, b: X): Int32 {} // fool
func foo(a: A, b: B): Int32 {3} // foo2
func foo<X>(a: A, b: X): Int32 {} // foo3

foo(AQ), AQ) // Error: cannot resolve.
foo(AQ), 1) // foo3. foo3 is the only function in candidate set.

10.1.3.3 FAELSHEA

IRKBHZPHIAL
W &ICACR &S, WRESMZPRARE HHE PR T EEdzR A s, Nmestz
RUZREDN T; BN, ZRiEiiE,

// Sub <: Base

func f(a: (Base)->Int64, b : Sub) {} //f1
func f(a: (Sub)->Int64, b: Base) {} //f2
func g(a: Base): Int64 { 0 } // g1

func g(a: Sub): Int64 { 0 } // g2

func test() {
f(g, Base()) // Error, both of g can pass f2's type check.

f(g, Sub()) // OK, only gl passes f1's type check.
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10.2 HRIEFTEE

CHHRIZIES T E N T —RINERARRF SR RIRIERF (IS 4 ERIE), Hlan, BEARRER (+,
-, %, /5, BEIRERY (1, &&, | |), REUAARIERT () %, BNBIT, XERIERFHREEHRERRE
FIZREL BN, BEARRIERFRREECRE R EUERE, IBERIEITHIERFEUIEEZ Bool K8, MNRFEY &
SRR SRR BRI, B I B R RE (i A IX SR (ERF, I DMEFIRERFEEL (operator
overloading ) KSZF|,

WERFEAELNRE Type FEEFEMEIERF opSymbol, FIDUE A Type X —1EHEELHN op-
Symbol HI#RIEFFEK%L (operator function) FYFAZSEEL, XA, 7E Type HUSERIER opSymbol K, #h
SHENAMAAN opSymbol IHEIERT RS,

BRERF R EUE HNBTEID T :

operatorFunctionDefinition
: functionModifierList? 'operator’ 'func'’
overloadedOperators typeParameters?
functionParameters (':' type)?
(genericConstraints)? ('=' expression | block)?

BRAEFTRBUE )5 B R EOE SCRMEL, XA

o ENEETRENFEE func XEFRIEIIN operator BIHFT;

+ overloadedOperators ZE(EFFRES, CFE—MEERF, BRBETEHRIRIER AT A ER, W
SRR AT EEBORE 7] I E B R F I B IR 4

o IRVERFRENRIS B D ERR AT Z SR AR E R N A AT

o BAEFFEREUAREE IE class. interface. struct. enum F extend H;

o PRERFRECE A SEHIR AR EENE L, AT AZE IR A static BT

o RVERFERECHRE N IZ BLER AL

RN, FEEE:

- WEHEREF IR ENEERLAERMESTE (BEREFILEIMESHRIENLSE 4 ERIXN),

o —ICRIEFFRIENRISRIRERT E IR R SRR EN, SHBEFRANAZERRE 2, BT e
GmiEIE S BT AERE AT DAEYRTSRE A SCRT DAPEA R SAE R BV BRAERT, AT S4B,

 BROEITRREHT VR FT FOBTE BB EE U T2 ORIE B E R EBE SR o T TR BB i
0o

UEREAE —NEA Type 2 FEEHFEMEIERF opSymbol, FTEAFLA FE NN opSymbol HIFRIERF
PRI, TEZRAY B RER R EE AT 2

1. fH extend BTN ETIIRETFREL, MIMSCEHRERFEIX LA FRUESR, N TILEEZASH
BUE N HEALD (B8R struct. class. enum #l interface ZAMEMIAYETY)  HEER XA

2. NFA] AEEE S HREUE XA (145 class. interface. enum # struct ), A AEEAEHEAELE X
BRVETF R 77 SR (BT EE L,
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10.2.1 & XARERFERIEL

ROV BRERT BRI R AL ERIBRIERT, Al DUE SRR BRI S T SO 38 SE 1 it 3 R A 22 5
FET NSRRI E

1. AT —IeB e, BREFREIKESH, MREERNREREZE X,
ffan, i opSymboll 2 —JCR(ERT, ABLIRIEFTEEEL opSymboll &S M:

operator func opSymbol1(): returnTypel {
functionBody1

b

1. NTFT ZICERY, BERFREAE M2 right, MIREMERZEAIEE EXK,
filan, {R1% opSymbol2 B ITHRIERT, HAIEIERTFER%L opSymbol2 B DAE YA :

operator func opSymbol2(right: anyType): returnType2 {
functionBody?2

b

[FEIRESN, X T T #RAERF R B EY TypeName, Bt AT DAG (6 A & I8 A — ToEl — TeiRERF—FEAE Type-
Name ZERYAYSER b A IR AR ERT (REFSARIEIFEAER T o F56, ROVIRERF R EUZ L0 R 2L,
FrCATE TypeName ZRAIATSCH| A {6 FHEEIRIERF opSymbol, HSEKEEA A.opSymbol (arguments)
HITEZENE (IRIEERIEFRVEEL, B NMEEY, R FRRERF RO

T EZSEIBERRAIAIAE class FEAIAE WHRIERFREL, HMSEIIE class 288U F B ERIRIERT.

BOREMFEEE—DEHN Point (EEFHA Int32 KANMALTE x Ml y) B class 288 FSLF—
TS (-) Mm% () MNMEE, B, S —1 Point SEFIHR M RZEE x f1 y BUAUE, A&
JFIREI—MHH Point X%, + LINFA Point SEFIFFR DM RZEE x f1 y 7451k, AERE—D
) Point M,

B, BN Point B class, HTEHEARIE XKL -1 + FHRERFRE, FFR:

class Point {

var x: Int32
var y: Int32 = 0
init (a: Int32, b: Int32) {
X = a
y=b
}
operator func -(): Point {
return Point(-x, -y)
}
operator func +(right: Point): Point {
return Point(x + right.x, y + right.y)
}
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PR, WLRTLAE Point HYSER L EREM A —JT-BIEFA —JT + BRIEFT:

main(): Int64 {

let p1 = Point(8, 24)

let p2 = -p1 // p2 = Point(-8, -24)
let p3 = p1 + p2 // p3 = Point(0, @)
return 0

b

10.2.2  FBERFEREAGVE FIE AR 8 A IR O 2R B
ATNBERAEFEBAERE (BFMERBIESEEE 3 5) DUE A BRIERT R B R R,

10.2.2.1  BAEFTEREEITERE
BB R CRIAR R 7 B E B BH B8 bR A B 2 A R R 1 R 3R

10.2.2.2 A HRIERTRREON HOR 2R RS

IXEBANEVEFIRERTER A (BIEARIERY) AR RS, KO —I eI ERF R ARV R 2 TR TR
BHERW—DTIER, TAXERNMAITTRER (28 op) MERER (— T EREE— R SRRS) |
B, HELEEE 10perand FIFHEIERL roperand 2% ((RIZ2 B8 1Type 1 rType);

F4, FIHHFRIEX 10perand op rOperand FYHEIERIEMN, #ZEREM 1Type XBLIITE X TN
op, GERIFECEEEN rType HHRIERFEREL, WERA BAE — MIXFERHRIERFREL, NPRZRIATE A )
IHERERF A A SRR AR ENXRERT R AL, MILRSLETER 3 75

FE=0, EEMRAERNIERBNEESE 2 5, NRERKIEIRIIERIBATAE G HE TR R(E
FFREL, MIKIEEER, HoAe—DRIFER (“RECRE X #51R),

10.2.3 A DAREEEAYIRIERT
NRINH T RTR A AR EE AR RN (LR EEH) |

Operator Description

O Function call
L] Indexing
! NOT: unary

- Negative: unary

*% Power: binary
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Operator Description

* Multiply: binary

/ Divide: binary

% Remainder: binary
+ Add: binary

- Subtract: binary

<< Bitwise left shift: binary

>> Bitwise right shift: binary

< Less than: binary

<= Less than or equal: binary

> Greater than: binary

>= Greater than or equal: binary
== Equal: binary

I= Not equal: binary
& Bitwise AND: binary
" Bitwise XOR: binary

Bitwise OR: binary

FEEENR:
1 BRT ERESUMERIER, KRR GeMIRETIIRI 14 %) FXANES;

2. —HAEREANRA FEH TRRARBER (< <=, >, >=, == fMl=) ZINIEAM _TTIRIERF, HH BH(E
T EREHTIR [F 2P 57 B R B 2R — BB 728, AR B ARt AT ATE 2R BRI R AT
BIREN S, HREFREENREIRES AR AR RN~ AR T2LEN, EfEANNAE
BIRMERT SRR R A LA IR

3. GHYRIEIE S S B SCRIERF, BIARVFE XBR ERFFTS operator AN HABFBRAERF KL,
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4 REDHRBRIER () EERREHMASERNREEREEZX,

5. MR T 4R T EAERINF: T EIRE T rl EEBRER, @ty R KEROy E LI R4
HUBRERT BN R B R, BN, NEUECRAIEHH ORI RSB ARBRIER, AR
RARIEFTFIRIEMTR, 4 Rune EHEAISAHIRARBIERS, Y Bool KAUEF R HNE HIRIERT.
HFBAFRIEMAE, FFXEER, HRWETE L,

FHECL N R

o TEEMFEM this 50 super A () RIEFFEFHEEL

o RTREER, SHESRTEAN (O BREFEREETEER SR, cltiaiE s,

// Scenario for ‘this‘' or ‘super’.
open class A {
init(x: Int64) {
this() // error, missing argument for call with parameter list: (Int64)

3
operator func ()(): Unit {3}

class B <: A {
init() {

super() // error, missing argument for call with parameter list: (Int64)

// Scenario for enum constructor.
enum E {
Y | X | X(Int64)
operator func ()(a: Int64){a}
operator func ()(a: Float64){a}

main() {
let e = X(1) // ok, X(1) is to call the constructor X(Int64).

X(1.0) // ok, X(1.0) is to call the operator () overloading function.
let el = X

el(1) // ok, e1(1) is to call the operator () overloading function.
Y(1) // oK, Y(1) is to call the operator () overloading function.
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10.2.4 RS[FRIEFTEE

KRIBIEF ([D PAHUE let a = arr[1]1 MIW(E arr[i] = a AP, E(TEL RS FERRRY
mHZSE value RX D ARIFER, RIIREFEHAZRFNEZMMFR, AIDARESRRENERIE,
[ ZFRAl,

KIRIEMFIER N [1 NSEUFIN NIRRT ERRAFm S, fIGE 1 P, AIUEER
KA, TNAIFHEmESH, REZEAA EEREA,

class A {
operator func [J(argl: Int64, arg2: String): Int64 {
return 0
}
}
func O {
let a = AQ)
let b: Int64 = a1, "2"]
// b ==10
}

REBREFRMER X [1 WRSEFIIN RARIEFERIFmASE, ATE 1 PEE D, AJLREES
M, = GMEFERN MR ERN A2, FEREE - MaaS, ZadSEHEIRLIUE value,
NEEERUNE, value ATDUBEREIA, IR[EIZALZLIUE Unit 227,

TEERRZE, value B2 —MEFIRRIIRIE, ERTIBREFMENHAFEEHaLS LM,

class A {
operator func [J(argl: Int64, arg2: String, value!: Int64): Unit {
return

func £ {
let a = AQ
al1, "2"]1 =0
}

FellHy, #UEZEEY, Bool. Unit. Nothing. Rune. String. Range. Function. Tuple XA SZHFE R,
R BRIERFRET
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ECMREIES Y, EFUENEAMITAS, G2/ N REFERTT, B AEXTFE, N RmE
Z5K, %8 R BRIEFE root B, root INETE (BETFHENTFE) MRBIERMFTN modules module
HI2HR 5 root E34H[E, module & GHIAY AN B IT,

BH—PEREZ MR SUFAER, F— MR SERER—NE%, HER—EFENIRE S
HeeE THR—"1 0, FENERZEREERNFHEHR,

111 £

1111 EHYFA

B RA DA T package 3k, [ root BEHFTHKZE LATEENESL, DL . 2 (BEAGRZ
f4),
AFEARIEENR:

packageHeader
: packageModifier? (MACRO NLx)? PACKAGE NL* fullPackageName end+

fullPackageName
: (packageNameIdentifier NL* DOT NL*x)* packageNameIdentifier

packageNameldentifier
: Ident
| contextIdent

’

packageModifier
: PUBLIC
| PROTECTED
| INTERNAL

BMIEE TS, BEEX M AIME—IRFIFPRIR,

249



250 Fr—% afihiH

B root €156, HEZLFIEFTTER HFE — 5o
AFENIEXENET (EBRNZEETZRAT), 8N HEER — package FHH, F5Hl, root
AR SR A BH package, X FAEE package FHEHI S, B2 default 1ENEL4,

// ./src/main.cj

// Leaving package declaration out is equivalent to 'package default’

main() {
println("Hello World")

3

package A]DA# internal. protected 80 public 1&1ffi, package FIERIANETHRF (BRINBIHEFZIE1E
BB FVBIMATE X, XEBINBIRAFR AT EAE H) 8 publice F—MIERESHFHE package
A BH AU F AR B 1 RS T, RBEBIHE, root FIRNEEH: internal 50# protected &/,

« internal RRMUHEFTIENLFE (BEFENTFE) WA, YpiEHNTFE (BEFENTFE) WAL
SARX MR E XM R,

+ protected F/R{VHAT module AT, [E—" module WIYE T R LT N IX MIEEE XM EM K
5, A module FIELTCIETIAL

+ public F~ module NAMTAT UL, HE AR IS MIEE X MR

11.1.2 B R

BHRARETEFARZE, #0O., struct. enum. XAGI%, 2FTE. ¥R, K TEFREE
INZ, AIASHEHRNET,

LETEMNREMFEHNEYMENAR, HRREHEFEFREANSANE], RESFANEENE
top-level /& FHEH,

W R REIEI T, package a.b J& package a AT,

// src/a.cj
package a
let a =0 // ok

// src/b/b.cj
package a.b

let a =0 // ok
let b =0 // ok

W RATRESHI -7, package a.b J& package a I+,

// src/a.cj
package a

let u=20 // ok
let

b.x // error: undeclared identifier 'b’
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let _ = a.u // error: undeclared identifier 'a’
let = a.b.x // error: undeclared identifier 'a’

// src/b/b.cj

package a.b

let x =1 // ok

let _ = a.u // error: undeclared identifier 'a’
let = a.b.x // error: undeclared identifier 'a’

let

Rralt, TEARMERERIRRRS, XN T RIEVI R E A EME—/T,

b.x // error: undeclared identifier 'b’

11.1.3  VIlRMEIFY

GEF, A DMERIRBIA R, T8, WEETRNTR, Gig 4 MARBITIRERR,

private
internal
protected
public

11.1.3.1 BmHIETE

TEAE SRR TC R NN R [FME TR B9 TE AN

private FRRMCY AT M, AR SCHTCIET PR 2ERL F

internal FRMHERTEL FE (AEFENFE) AR, FE—MIAR RS ABETTRIX A,
LETENTE (EFEFENTFE) NRTRUEE S AKX R,

protected F/R{V 4 module AT UL, [E—MIRISHFR] IS AR RIXEAG, REEEZTE
[@—1> module NIVE T AT PUBIE S ATIAIXLER R, F module FIEILIETT A,

public &7~ module WAMIAI I, Fl—NMEIHISCHR] IS AR PIX AR, HE /R DB S A
T AKX LY

File Package & Sub-Packages Module All Packages

private Y N N N
internal

< < <
<z =z

Y N
protected Y Y
public Y Y

ANRITHRE B SR T 5 (AU IR AT R BB IR AT ALE 40 T -

pacakge #i{# ] internal. protected. public, ERINMEIFHAFHN public,
import SHHER SEIAIREIMET, BIMBIHRTHN private,
HATZ IS /e A 2 R EMRE, BRIAMBIERTA internal,
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11.1.3.2 BIRIETZEM R
FEAEIRARTRZE A R N AN [R5 M IRRF T8 SCAA T

« private RR{CYATERAEY RE AR UL,

+ internal RICYFETE L FE (BFEFENTFE) AR,
+ protected FRYHT module K& HHTEMFIEA] L,

+ public &/~ module MM ATIL,

Type/Extend Package & Sub-Packages Module & Sub-Classes  All Packages

private Y N N N
internal Y Y N N
protected Y Y Y N
public Y Y Y Y

KRR R BT FHE IR R DAANE TR 5, BRi O SPERU RETERNE IR (BOABIRTT 261 S I
B TRBIE Y, XREFABHFERFENEH) 2 internal, BOFRIMARBIEENAINE
RETT, BRI RIZGEIRER T public,

11.1.3.3 VRIEIHFTRY STEERE

GERAT R AIHEF N public > protected > internal > private.,
KRR IR A

- ARZASAIRYT R g B2 AL BRI A [AHE IR OUE
o ZRUSCBME TR T RIS Rl Tz B2 A 5 iz RIS SR 15 A sl Fh & R A — 1

— DN BRI EME IR MG = T % B R A B RSB RIS R TR I Sl. B R

- TR, BEFARTREAAMS & T HIEERI RIS

- HEFERIERRESIAMESTSHET, REEZER, DI where 2R AHIZEA B FRATTT R
o RAUGIA BT RGAIG & T R AT R 4l

« RAUEBART RIS E T where 29 HYZEAY EFRAYTTRIZG]

- TEIHREGHING & THRERIIRIZS]

+ import KIFAMEMHFT S @ T 2 AF BRI RIZ5]

private open class A {}

] [l

protected let a = A() // error: 'protected’' declaration 'a' uses 'private' type 'A’
let (a, b) = (AQ), 1) // error: 'internal' declaration 'a' uses 'private’' type 'A’

func f(_: A) {3} // error: 'internal' declaration 'f' uses 'private’ type 'A’
func f() { AQ) } // error: 'internal' declaration 'f' uses ’'private’' type 'A’



1M1 & 253

func f<T>() where T <: A {3} // error: 'internal' declaration 'f' uses 'private’
o  type 'A’

public type X = A // error: 'public' declaration 'X' uses 'private' type 'A’
public type ArrayA = Array<A> // error: 'public’' declaration 'ArrayA' uses
» 'private’ type 'A’

protected struct S<T> where T <: A {} // error: 'protected' declaration 'S' uses
« 'private’ type 'A’
// src/a.cj

public package a

// src/a/b/b.cj
protected package a.b // ok

// src/a/b/c/c.cj

public package a.b.c // error

Fllih, RN T-2K15 AR5 ST IRl 2RISR/ 4k 1z 1IN -2 BT [RIZR 1) 5 A4 5 IRl 2
B2 EIRFINIBR

private open class A {}

public enum E { U | V }
interface I {}

public class C <: A {} // ok
public interface J <: I {3} // ok

extend E <: I {} // ok

11.1.4 BHHTA

FAB—MA R E M B s A AR 5 A E S /T EEE A R L

HIRASHEE import FREARYRIE, A1 RRETT Y B B A YA RN gRIF RS BIA S AR R, R
import FEHH, ] DALLSR PR E YR ZEIX N S AR IR B i 75 ZE R AMEB 1

import EAIEXFHIN BN FIEERAY f5, HMAEHE0E 27,

import FHRAVIBTELT T

importList
: importModifier? NL* IMPORT NL* importContent end+
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importSingle
(packageNameldentifier NL* DOT NL*)* (identifier | packageNameldentifier)

importSpecified
(identifier '.')+ identifier

importAlias
: importSingle NL* AS NL* identifier

importAll
: (packageNameIdentifier NL* DOT NL*)+ MUL

importMulti
(packageNamelIdentifier NL* DOT NL*)* LCURL NL*
(importSingle | importAlias | importAll) NL=*
(COMMA NL* (importSingle | importAlias | importAll))* NL=*
COMMA? NL#* RCURL

import EEHUW T LA
- BEA

- HEFA

- 2FA

- MES

@ import, AJBASA—PEZ D EAMASEHMEFRINE, e U8R as 18E NS ARATE X
A, WRSARELHER, NWADHERSRIEFHRE (FENEERRR, BEEKTTEEENR

package a
public let x = 0

package demo
import a

main() {
println(a.x) // ok, prints @
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EREMEZ ARG~ AEEIMEE, B ZR—" module TR ZAMART LA, XN THEEMN M p
M p2, MR pl AT p2 & p2 BIKE, ABLFRAINE p1 M1 p2 BEMKIXR, pl (K p2, KBS REE
fRIBME, QIR p1 KM p2, p2 M6 p3, AB2 p1 KK p3. ERIMEIMERLR G 17 £ B B AR 1B Ut

package p.a
import p.b // error

pacakge p.b
import p.a // error

LRIEMEA import S K ATELE S AT E AT R,

package a

import a // error
import a.x // error

public let x = 0

SARBRARERBSANRT DRTEARR R, SARIFRBEA B RTER RSN RS, FA
HY B R RS AT AR T B Y[Rl BRSO R A, T PN S ARSE T2 P bR R 2 MR R 2 AR T R A
RGP ARIE LN BN T E AR A4 R IR E R, W IR S,

package a
public let x = 0
public func f(O) {3}

] ]

import a.x // warning: imported 'x' is shadowed
import a.f

let x =1
func f(x: Int64) { x }

let _ = f() // ok, found 'a.f’
let f(1) // ok, found 'f' defined in this package

11.1.41 BESA

B NBERRSASRDHE, BEREEOIUEN HETEA ILE, SARKRSIRREN S FE A
AT LAV A HY42 AR

import AT IR RG — MEIRRTRIEERNRA, X PMEIRA LETZEE &, HE 28, W]
@O

THESATZZE, Wi KNG, BMNMIHE aM b, b EFFA a BHIA,

y/_

v

package a
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public let x = 0
public func f() { @ }
public class A {}

import a.x
import a.f
import a.A

private func g(_: A) { x + f() } // ok
TRATRHIBIFH, ¢ 2 a BIFH.

package a.c

public let y = 1

import a

private func g(_: a.A) { a.x + a.f() } // ok

privage func h(_: A) { // error: undeclared identifier 'A’

] [

x + f() // error: undeclared identifier 'x' and 'f"’

}

let _ = a.c.y // error: 'c' is not a member of 'a’
let _ = a // error: undeclared identifier 'a’
import a.c

let _ =c.y // ok

BN RABH AT ERUEER, MEFIGHEERTIMASFA.

] ]

import a.x // warning: imported 'x' is shadowed
import a.f // warning: imported 'f’' is shadowed

func fOO {1}

let x
let

1

11.1.4.2 HIHAFA

AR as BENFARAEmMA, DABIFZSANNBELRTEH A AIAIE G ALE
R, MARIINERAEHE (EARZEDHSARENEIE) . SARAEA LZEEE R R,

package a

5t —

f() // ok, call 'f' defined in this package, value is 1

:‘%—_

ARk B 5
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public let x

1
- o

public let y =
public func f() { 0 }

import a as pkgA
import a.x as x1
import a.x as x2 // ok

let _ = x // error: undeclared identifier 'x'’

let _ = a.x // error: undeclared identifier 'a’

let _ = x1 // ok

let _ = x2 // ok

let _ = pkgA.x // ok

let _ = pkgA.x1 // error: 'x1' is not a member of 'pkgA’
11.1.43 £2FA

E2FNEL « BESARMEFAENLRTEA] WATER R (FMETE),
RBIAAT :

package a

public let x = 0
public func f() { 0 }
public class A {}

import a.*

private func g(_: A) { x + f() } // ok
H5BEFANFE, A2 ANBAWRLRTEMAAIERER, RESIBHEE,

import a.*

let x =1
func f() { x } // ok, 'x' defined in this package

let _ = f() // ok, call 'f' defined in this package, value is 1

RS AR BRI R SR, B2 DRARRAEAN, FMESIRALTE, ENRXEE
BHISAPRER, XMNEFEATRANATH, EERZEHRN GRS = E TR E M — B AR,

package b
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public let x =1
public func f(x: Int64) { x }

import a.x*
import b.x

1] ]

let _ = x // error: ambiguous 'x
WNERF ARIE R AT DA A R B Y, VA A N AR AR = AU PR A B 2 AR A 2 AR AT R BRI

import a.x*
import b.x*

func f(b: Bool) { b }

let _ = fQO // ok, call 'a.f’
let _ = f(1) // ok, call 'b.f’'
let _ = f(true) // ok, call 'f' defined in this package

IR 2 S A2 ARSI AR,

package a
protected import a.b.x*

let _ = x // ok

let _ =y // ok

let _ = z // error: undeclared identifier 'z’
package a.b

public let x = 0
protected let y = 1
internal let z = 2

11.1.44 HESA

HESANEM (318, £ import FHHERIN SAZ MHA, B ARG HES N HBEIRK,
HESAK 3 FXRESA, HIESANESA, BEARFRERES

import std.{

time,

fs as fileSystem,

io.*,

collection.{HashMap, HashSet} // syntax error
}

{3 HIRTERA] DA
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import {
std.time,

std.fs as fileSystem,

std.io.*,

3

A E S NEES HERHZ MR import FIEEZEFNHT,

import std.{
0S.process,
time,
io.*,
fs as fileSystem
}

FT:

import std.os.process
import std.time
import std.io.x*

import std.fs as fileSystem

11.1.45 SALINTRIGE

259

WRZNRFANETLEES (AREESAN) BEMRERESR, FHZEFERITREEES,
IiiFar = A ARG E, X NEFEREH AT, 1EE R IZAIRN a2 IR E M — A2 FR

Rth. HIXAMWERTERUESN, MiEaIGHETERTTASA.

package b

public let x =1

public func f(x: Int64) { x }

package ¢
public let f = 0

import a.x // warning:
import a.x // warning:
import b.x // warning:

let x = 0
let y=x//y =20

import a.x

import a.x // warning:

imported 'x
imported 'x
imported 'x

]

X

!

[N}
] [l

] [l

has been

is shadowed
is shadowed
is shadowed

imported
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]

import b.x // warning: 'x' has been imported

] ]

let _ = x // error: ambiguous 'x

RS ARER N R AEE S AR RS SHTE FEI R 2R A AT DA R R R, AN =R
T2 PR R R A AR A A IR T B R

import a.f
import b.f

func f(b: Bool) { b }

let _ = QO // ok, call 'a.f'
let _ = (1) // ok, call 'b.f'
let _ = f(true) // ok, call 'f' defined in this package

2P ARG, BERETANAEE X RSN EMN 5 8T AEF,

import a.x as x1 // warning: imported 'x1' is shadowed
let x1 = 10

let _ = x1 // ok, 'x1' defined in this package

package b

public let x =1
public func f(x: Int64) { x }

import a.x as x1
import a.x as x1 // warning: 'x1' has been imported
import b.x as x1 // warning: 'x1' has been imported

! !

let _ = x1 // error: ambiguous 'x1

import a.f as g
import b.f as g

func g(b: Bool) { b }

let _ = g0 // ok, call ’'a.f’
let _ = g(1) // ok, call 'b.f’
let _ = g(true) // ok, call 'g' defined in this package

RS ANLVPRIHF—TRE2FA, XME MRt~ 2a HiRE, (ErREIFEHERTH,
HESAKEHSNHEIA, FIEIA ZFAMEHRHREE,
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11.1.4.6 import HJ I [AMEIHTT

import A DA# private. internal. protected. public i [RMETHTHE, EFR, #% public. protected
5% internal B import A]LAIES AR AEFH (WHRIXLES NI RIZH RN 2 FR S a8 & 1
HSBEACFRAH), HAEn] DRI FHETHRT BI RFINED import S XM E S HN S, &
Al -

« private import RS AMABN Y FIXAHFAFTGIR, private 2 import FIERIABIRRT, 551
EIFFRY import 41T private import,

+ internal import RRFANNBEYFELAFE (RFEFENTE) AR, dF4FTRRH
HEHEI import,

« protected import /RS AMAELEYET module NERAA], AEHFTEISIAFEE import,

+ public import RS AMARIMSE AR, JEHATEIGAFEEZR import,

£ FEMEFH, b2 a7, f£a i@l public import ESH T b A& X HIEEL £,

package a

public let x = 0
public import a.b.f

internal package a.b

public func f() { 0 }

import a.f // ok
let _ = f() // ok

//// case 1
package demo

public import std.time.Duration // warning: imported 'Duration’ is shadowed

struct Duration {3}

//// case 2
// ./a.cj
package demo

public import std.time.Duration

// ./b.cj
package demo

func Q) {
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let a: Duration = Duration.second // ok, access the re-exported 'Duration’

3
//// case 3
// ./al/a.cj

package demo.a

1
S

public let x

// ./b/b.cj
package demo.b

[N}

public import demo.a.* // warning: imported 'x' is shadowed, will not re-export

< 'demo.a.x'’

var x = 0

//// case 4
// ./al/a.cj
package demo.a

public let x = 0
// ./b/b.cj
package demo.b
public let x = 0

// ./c/c.cj
package demo.c

public import demo.a.* // warning, because there are duplicate names, will not
o re-export 'demo.a.x’
public import demo.b.* // warning, because there are duplicate names, will not
< re-export 'demo.b.x'

e, ERAT DAMEE S QISR import S ARZE, APAIX import TNALFHE public, protected
## internal &1f,

public import a.b // error: cannot re-export package
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GG RIERGN, MR F PRI R TAEER T2 WXER, N T RIERSHYIEFIERM M,
REKFERGHE S RERNREATHREMMEIRGE, 752 AR ] DR F SR A R
iR, BEFPTHER—RIINERT NS, Fl, KRR, BREER, HERL. FFERAE,

FENETREFNERRE, —BRERE, EXREFOFRMCHE, BIRREFHHEHIBIE R EER
PT R ENERREIR Y. CgEES R R SV TR TH e IR S R H1H
o FHHTE N

« try RIEZF (try expression), EIEEIE try FIXFH try-with-resources ik,

« throw FRIA3 (throw expression) HIZ£§#F throw DU ERETFIFRIENA MK, FEREFA T4k
# T Exception B¢ Error 25,

NER DA try FRIKTHT throw TR

121 Try Rk

RS NRRENENER, K try RIXNDAWE: AP NRRENEHEEE try RIEK, DKL
KEHTEIR B 3B FERY try-with-resources RIAT, try RIXNANEEE 9

tryExpression
: "try' block 'finally' block
| '"try’' block ('catch’ '(' catchPattern ')' block)+ ('finally’ block)?

| "try’ '(' ResourceSpecifications ')' block ('catch’ '(' catchPattern ')’
« block)* ('finally' block)?
catchPattern
: wildcardPattern
| exceptionTypePattern
exceptionTypePattern
: ('_" | identifier) ':' type ('|' type)*
ResourceSpecifications

: ResourceSpecification (',' ResourceSpecification)x*

263
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ResourceSpecification
: identifier (':' classType)? '=' expression

’

TR AR EIE try RIKFA try-with-resources RIAFATNA,

1211 EI8B Try RIEXK

Tif try RIS (RN TRENN try RIXEFHEZIER try RIEX) GIE=1E5 try B, catch S0
finally £,

1. Try 38, DR try JH48, EEER - PHRIERNSFHAMBIR (X HeESEEER, X TH
HIREREMIER, A DA EERRIAAIE, JRREAR “87), try SEAVRAR DGR, FHHERE
HT catch SRATIZRFFALTE (WNRAFAE catch BREURPUHER, NHEHRITSE finally B/5, AR =
HEREED ;

2. Catch #t,— " try XK A LA EZNEZ D catch B4 EH catch N 24J1F finally 51).5 1 catch
DI cateh F73k, JEER—4% (catchPattern) Al—N &k X 5 F A m 93k, catchPattern
B UCER A 77 A PCEL AR R, — BICECRED, NI A% X5 5 A AR e 3T, HH
RIS CEEMAE catch H, HHA catch HLAMHIRAV R H RIS A #0E AT RIEIRED catch
FIZRIN, TR catch BRAMR “catch BUARIIA” HY warning.

3. Finally 38, DURHET finally FH46, EHERE—MAEIESERENRER 5 FRAERIE, 7Nk,
finally SRR EESCHI—LE “E 57 N TIE, WRRHEES, HERERE finally SRbEilRE, JFE
TieREREGRE (BILR try 2 EIMERE), finaly RNNABESWHIIT G FEREGEHE,
PATSE finally HUfg, MEmIMIE 7). HI6, — M try RIEXAAT AR E— finally 22, AT IR
B finally 3t ((HILEAZEDEE—1 catch $),

HrA catchPattern AR :

o e AECAFREEEN () o ATDURIREIR try SRS AVER R RN RE, EN TREBAFHN e:
Exception, B3k Exception NEFEATE N RE, =l

// Catch with wildcardPattern.
let arrayTest: Array<Int64> = Array<Int64>([0, 1, 21)
try {
let lastElement = arrayTest[3]
} catch (L) {
print(“catch an exception!”)

3

o KA AIDUMIRIE R (BCE TR WRE, EERLEZEAEMAER:
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- identifier : ExceptionClass, H&ZCR] DAFHIRZEALN ExceptionClass M H FEAIFE, I
WERIIRE ) R IG5 4% ExceptionClass, AJ55 identifier & XM EMITYE, #EM
A DATE catch BRFRIEN identifier & X WES &1/ R TR 21 58 L5,

- identifier : ExceptionClass_1 | ExceptionClass_2 | ... | ExceptionClass_n, It
BAFTDUBIERERT | B2 PREETHHE, B | R ‘50 BRAR: ATRURIREE
ExceptionClass_1 METEMFEE, siEMHIKLTEN ExceptionClass_2 N ETFRIRE, ik
R, EURIREALN ExceptionClass_n N EFEIFE (REn KT 1) . YfFHRRE
HIZEAYE T Bk “B” RAPHME— KRB E FRBUN ) W E R, (E2H TS
WESERIR T R TAS KRR TR BB H | SRR A LB R &/ VAR
K, HKFEELME identifier & NINEEFHITHE, FIAEHEEXT, catch BN HEEET
identifier &YX HIZE &G ExceptionClass_i (1 <= i <= n) HR/NATR LR AL E
FIRC R BREL, 47K, AT DA A IEACAF BB identifier, ZHUNE T ASETHE
B 1E,

KT RAEA R EARBIA T :

// The first situation.

main() {

try {
throw ArithmeticException()

} catch (e: Exception) { // Caught.
print("Exception and its subtypes can be caught here")

}

// The second situation.
// User defined exceptions.
open class Father <: Exception {
var father: Int64 = 0
func whatFather() {
print(”"I am Father™)

}
class ChildOne <: Father {
var childOne: Int64 = 1
func whatChildOne() {
print(”"I am ChildOne")
}
func whatChild() {
print(”"I am method in ChildOne")

3
class ChildTwo <: Father {
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var childTwo: Int64 = 2
func whatChildTwo() {
print("I am ChildTwo")

}
func whatChild() {

print("I am method in ChildTwo")

// Function main.

main() {
var a = 1
func throwe() {
if (a==1){
ChildOne()
} else {
ChildTwo()
}
}
try {
throwE ()

} catch (e: ChildOne | ChildTwo) {

e.whatFather()
//e.whatChildOne()
//e.whatChild()
print(e.father)

//print(e.childOne)
//print(e.childOTwo)
}
return 0

}
A finally EREYHIF407F:

//
/7
!/
//
//
/7

ok: e

error:
error:

ok: e

error:

error:

// Catch with exceptionTypePattern.

try {

throw IndexOutOfBoundsException()
} catch (e: ArithmeticException | IndexOutOfBoundsException) {

is
e
e
is

an
is
is
an
is
is

print(”"exception info: " + e.toString())

} catch (e: Exception) {

print(”"neither ArithmeticException nor IndexOutOfBoundsException, exception

« info: " + e.toString())
} finally {

object of
an object
an object
object of
an object
an object

Father
of Father
of Father
Father
of Father
of Father

=

I

oo

%
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print(”"the finally block is executed")

12.1.1.1  Try RIERHIEA

KT if RIAK,

1. R try REAMER B HIEEEEIRE, LD try RIERAIZEESN Unit, try 3250 catch 221
FURIFAENFEAREAL, BN, 42400 ARG ;

2. 1E_E TS0 E HAREIERIZOR IS, BR try BRAIATE catch B8 (WIRTEME) A R/INVATERKAL, B
try FIAFNRAI G B % S VAT A A,

3. fE_E FSCERARMIRAIERES, try BURI{E— catch Bt (WNSRTEME) HUSRAUEILIUE | R SCATESRIIZE
RIR T80 ([HIERARESR NG R/NVA TR A,

FEEEMNEZE, B finally RETE try HF0 catch Z/GHU1T, ER2ENINEND try RIXK AR =4
oM, FF H. finally RAVEAYGAZEE Unit (B finally SRAZRIATNAIZEAIAZE Unit),
12.1.1.2  Try ZEXAKENF

%TF try {e1} catch (catchPattern) {e2} finally {e3} FIXRHATHINIAIESMNIE :

o HHEA finally SRATHITE] return e RIXIL, WK e KIEZE v, AEIZZHAAT finally block; HHEA
finally BLRTHATE] break 5t continue FIA, M ZZIFAT finally block,

- # finally -7 return FRIAZ, NIALHETE finally HR/G2REFRIGER vIRE] (BEHFE), H
WUEVE, BIME finally SRHAEEX Bid e RSIHZEBRMHE, BAZRMEZRERNGSER v, 256100

T:

func f(): Int64 {
var x = 1;
try {

return x + x; // Return 2.
} catch (e: Exception) { // Caught.
print("Exception and its subtypes can be caught here")
} finally {
X = 2;
} // The return value is 2 but not 4.

- H1E finally LHHATE] return e2 ¢ throw e2, MK e2 SRIEELEE v2, FHZRNREISHTH
v2; HAE finally SRAEHITE] break 57 continue, MIEZKIE finally FUHATHZ BIPKHTEIR, 256

R

func f(): Int64 {
var x = 1;
try {

return x + x; // Return 2.
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} catch (e: Exception) { // Caught.

print(”"Exception and its subtypes can be caught here")
} finally {

X = 2;

return x + x; // Return 4
} // The return value is 4 but not 2.

3

Bz, finally R—E ZWHIT, MR finally BRAEEMHERIFESRIAN, HBEHEA finally < AIRIE
R FIEF,
Try FIEA throw FALHEENE 7., BAKIESE T/,

12.1.1.3 Try R FHAZE
%F try {el} catch (catchPattern) {e2} finally {e3} FIATNHUTHHH F 5 BIME -

1. BT e1 TR AMTLFEE (XMER T AT e2),

- T e3 WA REML, AR try HEX T ZMHRH,
o YT e3 IR FE E3, APAEEND try REAM L FH E3;

2. HHUT el FUI R RE E1, BT 3 IREFMH T E3, APAEAN try RIAAXMHRH E3
(51t E1 BEW catch BLATTHZR) ;

3. HHUT el WS EHMHEE E1, BT 3 IBEHEREML, HA:

1. 3 E1 AJDA#Y catch 3k AT e2 RSB REMLN, BN try REXTHFEIL;
2. % E1 AIDAW catch iR AT e2 RIS REFIIHAE E2 I, B try REANHRF E2;
3. = E1 RBEW catch IR, B try RIAMLEHH E1,

12.1.2 Try-With-Resources FRIAT

Try-with-resources RIAR ZEEN T HATBRMAFNFE IR, AR THEE try RIXH, try-with-
resources XA catch HLAT finally L RNER), FH try XKEFHENEZ [E A AFEA—MEEZ
> ResourceSpecification F>KFHIE—RVIHTEIR (ResourceSpecification FF A MHEEA try RIKFHHYZE
A XEFTHEEN N ENE S BREEFEN S, KFit ResourceSpecification H SRR LML — R I K
(LU Z B " 7F8). I try-with-resources FRIEAIHIFA0 T Fr7R:

class MyResource <: Resource {
var flag = false
public func isClosed() { flag }
public func close() { flag = true }
public func hasNextLine() { false }
public func readLine() { "line" }
public func writeLine(_: String) {}
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}
main() {
try (input = MyResource(),
output = MyResource()) {
while (input.hasNextLine()) {
let 1lineString = input.readLine()
output.writeLine(lineString)
}
} catch (e: Exception) {
print("Exception happened when executing the try-with-resources
< expression”)
} finally {
print(”"end of the try-with-resources expression”)
}
}

£ try-with-resources FRIXTUH Y ResourceSpecification HYZEALNITSLEN Resource #2171

interface Resource {
func isClosed(): Bool
func close(): Unit

3

Try-with-resources RIARNZE L (IRFEIANNF) HATEBI A — RN THERATE (LEIF, Fesep)
. input X5, BB output AE), TEIHEREFEEDEIHERBIERK (B, output SEFMLAID, M
TR Z BB EETR (0 input R) W eERR (BIEETEREEE, W28, HilLHiE
IEEE (output M5R) KIMAIFH,

WNRATA GRS IR, WREHIT try 2 JE REIRRIER, fEHITHRAIRES, TRESRERE, <
JES AR MR B IR B IS N A AR B AR IR (BB, el output M&R, BRI input Xf5), 1ER:
WETRAIS R, HEDNEFERERRBNRERT, HP2PmMEERRENRESERER, I HEED try Rk
PR R E BB TR (1) R try 2 G REARFERERL, NRRERERNEEF LS 2w
B, (2) MR try ZFRERRAREMHRE, BREGRNESETEHNE MRl (5808
R A TR S 2P

TEUAAZ, try-with-resources RIAAX A — %A NEFEE catch B finally B, AR
BFMEREER. EON try RBUTHIE BT LI R G RERE, rERENREHRSWE RN, 7 BHIT
HREHFFANFEISWAIMIL, B2, WRFZEDHAHR try PR R IEFRE RIS A2 AT Rl B Y
SEIAIE, HRIAE try-with-resources RIXNAHELE catch HUA finally B

try (input = MyResource(),
output = MyResource()) {
while (input.hasNextLine()) {
let lineString = input.readLine()
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output.writeLine(lineString)
}
} catch (e: Exception) {
print("Exception happened when executing the try-with-resources expression”)
} finally {
print(”"end of the try-with-resources expression”)

}
FHELE, EIR try-with-resources FRIARZEN T MR EIE try FiE=:

try {
var freshExc = None<Exception> // A fresh variable that could store any

~ exceptions
let input = MyResource()
try {
var freshExc = None<Exception>
let output = MyResource()
try {
while (input.hasNextLine()) {
let 1lineString = input.readLine()
output.writeLine(lineString)
}
} catch (e: Exception) {
freshExc = e
} finally {
try {
if (loutput.isClosed()) {
output.close()
}
} catch (e: Exception) {
match (freshExc) {
case Some(v) => throw v // Exception raised from the user code
o will be thrown
case None => throw e

}

match (freshExc) {
case Some(v) => throw v
case None => ()

}
} catch (e: Exception) {
freshExc = e
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} finally {
try {
if (!input.isClosed()) {
input.close()
}
} catch (e: Exception) {
match (freshkxc) {
case Some(v) => throw v
case None => throw e

}

match (freshExc) {
case Some(v) => throw v
case None => ()

}
} catch (e: Exception) {

print(”"Exception happened when executing the try-with-resources expression”)
} finally {

print(”"end of the try-with-resources expression”)

3

ATAEER], try Bt (AR EMHE R ESPOCRIE freshExec ZTEH, HREWERZRIMY
H, Hedm TREGHRV IS R TR IR 75, try-with-resources TIAFAYZEALE Unit,

12.2 Throw EIAK
throw FRIARAIEEE X N:

throwExpression
"throw' expression

’

Throw RIAFXH KT throw F1—FRIAXA N, ATMEFHE, Throw RIXFAJEAIE Nothing, 7
FEFENE, 2T throw 2 EHERIARAGERE — K& T Exception B¢ Error BIZEHRUAIRT S, Throw £
ERESBEBREFIHITIEER: throw REXEHRTH SMH—NRE, FREEERBIEEHIT, mik
throw EREIRAIFRIE,

f#F throw FIXXAIBIFUTR:

// Catch with exceptionTypePattern.
let listTest = [0, 1, 2]

try {
throw ArithmeticException()



272

it
=+

I
e
o
%

let temp = listTest[0@] + 1 // Will never be executed.
} catch (e: ArithmeticException) {

print("an arithmeticException happened: " + e.toString())
} finally {

print(”"the finally block is executed")
}

2 throw RIEAXIIE —NREE, DMERESRKERBPITAIE, #I3FERIRAREAINT 2 K E0E 8%
M Y—PDRESIIER, EAENH R E RS RITER catch B, NEARIRE, ML REL
FIHRAT, FAETVEFIX RS B BN AR S SHRAEICEC Y catch B, HDARIRE, ZREEEFREA L, FH4k
SARRIA AT RIREL, DAL, BEEEREFEITELR catch ¥, (B2, 0SRAEVE A SENY T A BREHIARER
F[EIEH catch B, NIFEF B E] Exception H terminate BREINIAT, (FIFIZFIEERIRH,

THIHFRR T REEANRMERHIRNT R

// Caught by catchE().
func catche() {
let 1listTest = [0, 1, 2]
try {
throwk() // caught by catchE()
} catch (e: IndexOutOfBoundsException) {
print(”an IndexOutOfBoundsException happened: " + e.toString())

// Terminate function is executed.
func notCatchE() {
let listTest = [0, 1, 2]
throwE ()

// func throwE()
func throwE() {
throw IndexOutOfBoundsException()
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13.1.1 unsafe - X

RN CIBS KB GEMALE, FiACHIEEMN C &S ERRIERNINRESS L EE LK 4 1F unsafe = F X
A, unsafe £ FXXZH unsafe X#F5| AR,
unsafe XEF A LIE AN LAAE:

1. B — UL, unsafe FRIAFAVSEIUGEX MURLERAYZERL,
2. EMF—

FRE ) unsafe BKEFT CFunc AU REUNITE unsafe R SCHTE A,

FrEH) unsafe BREL, WARREMEN—FARMH, BIEFERMELTE, TEENLSEIREEFH, &
REMENFRIAAEH, HREETE unsafe BN #EIA A,

TBEE NN

unsafeExpression
: 'unsafe' '{' expressionOrDeclarations '}’

unsafeFunction
: 'unsafe’' functionDefinition

13.1.2 A C K%L
13.1.2.1 foreign XHFH @C

CHREES ZEA C K, FELECHMRIEFAEITIX N KL E A foreign XHEF B, foreign
BRECHREAAET top-level fEAIEH, HAXEIANRII, #OTBE(E A H M R EBIHR,

@C A5 foreign FKEL, top-level {ERIEAHAIIRIZ BLPREA struct 288, TE(BIM foreign iR
S, eC rlElg, WARRAIGAA, CIBEERIEETHH foreign BEUIMN @C BIHRY foreign BRIZEL,

1£ @C B R, foreign #F RN FEN top-level fEABFIIEIZALREL, foreign REUAZFRA,
A REUR, HBHFIRORA RIS, H foreign EIMIYREERREL C ABl, HASMEFEM,

273
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foreign func foo(): Unit

foreign var a: Int32 = @ // compiler error

foreign func bar(): Unit { // compiler error
return

3

2 foreign BREGHBH, AIPAMEHR foreign HURFHH, foreign HLUZIETE foreign X T /5 H—X
AR STEERIFEHFS, foreign LN XA K%L, 7E foreign BE LININTEMERT A foreign B
KB — PN B,

foreign {
func foo(): Unit
func bar(): Unit
}

foreign PREFR ZREFERZZIF AR C ML, HESHHFNREIRAFELER —5, JAEWET CType 2R
HUZRAURT DA T foreign MBS EANTIREIEER], KT CType WEN, THEZ%E NXH Clype #ZHHE T,

foreign NS MG SBINSHERNME, foreign REULFEKSE, #H ... &K, HEATS
BRI, ZRBEIIFZEME CType LK, EALER KA,

13.1.2.2 CFunc
G CFunc 2EBUREUZ e 7T DAWE C 1B S AT AR E, HE N =/E
1. @C BIFHY foreign KR
2. @QC BIHH GENREL
3. 274K CFunc #Y lambda AR
« 5FIEMN lambda RIXFXAIE, CFunc lambda FEEFHIRZ &,

// Case 1
foreign func free(ptr: CPointer<Int8>): Unit

// Case 2

clo

func callableInC(ptr: CPointer<Int8>) {
print(”"This function is defined in Cangjie.”)

// Case 3

let f1: CFunc<(CPointer<Int8>) -> Unit> = { ptr =>
print("This function is defined with CFunc lambda.")

}

DA == A SRR BRI CFunc<(CPointer<Int8>) -> Unit>, CFunc X C 1EF
AURR B EE2E, IXPDEAON R B RIZHRIRIZ CRune ASTIREMEZRRY, fER7TRMT:
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foreign func atexit(cb: CFunc<()->Unit>)

5 foreign HRE—#E, HMERAY CFunc FISEFRNR EIZEBLAIHE CType AR, HASIFmESE
MBS BINME,

CFunc TECHUEE B AR, FEALALE unsafe £ FCH,

CISHFPRE— CPointer<T> KRR AR £ 4 8 — N EARH CFunc, HA CPointer HIZHISE T
AT LT E CType 4R RER, HHRT:

main() {
var ptr = CPointer<Int8>()

var f = CFunc<() -> Unit>(ptr)
unsafe { f() } // core dumped when running, because the pointer is nullptr.

3
CFunc HIZEMIIR [FI 2B TR VAR MR T2 B S HL

func call<T>(f: CFunc<(T) -> Unit>, x: T) where T <: CType { // error
unsafe { f(x) }

func f<T>(x: T) where T <: CType {
let g: CFunc<(T) > T> ={ x: T =>x } // error

class A<T> where T <: CType {
let x: CFunc<(T) -> Unit> // error

13.1.2.3 inout %%

FECHF CFunc i, HSXS A DI inout SKEEFEIRAEMNG IR ERIAN, K, ZS8d%51H
&, 5| FERERIERNZEELN CPointer<T>, HA T inout RIENBIHFIAAXIAEL,
FIRHEEFREREE LI TR

o XATHFX CFunc BIIEHAL;

o HABIHARRAZERLIH E CType )R, {HAA]DAUE CString;

o HBN SR var EXHIZEE;

o BTG | REERIEEER C MAEE, MRIEERECAAIEAERL, Btz =T C AN
ZRFFEE DAEIEE Ao

inout BIMIVALE, AIDUEE XIE top-level fEABHFHEE, BHAZE, struct PN ALZE, H
TREE A RIET class HYSEH,

foreign func fool(ptr: CPointer<Int32>): Unit
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@C

func foo2(ptr: CPointer<Int32>): Unit {
let n = unsafe { ptr.read() }
println("*ptr = ${n}")

let foo3: CFunc<(CPointer<Int32>) -> Unit> = { ptr =>
let n = unsafe { ptr.read() }
println("*ptr = ${n}")

struct Data {
var n: Int32 = 0

class A {
var data = Data()

main() {
var n: Int32 =0

unsafe {
fool(inout n) // OK
foo2(inout n) // OK
foo3(inout n) // OK

}

var data = Data()

var a = AQ)

unsafe {
fool(inout data.n) // OK
fool(inout a.data.n) // Error, n is derived indirectly from instance member

o variables of class A

13.1.2.4 HRZE

BRIEIOR 2072 AR A FR & AP0 F B X7 i TR EOE . (S BN &, HliiEgsEss), wHiE
PR AV o5 FIAE R BV ) E A RELE 1817, OfigwiEiE = 181 @CallingConv RERAHE H
A58, SREEAZEINT:

+ CDECL, CDECL 5% clang HY C Zrias fEA R & _EERAE AL E,
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« STDCALL, STDCALL 7/~ Win32 API {# A EH 2 E,

T CI1ES DHRELHIE MR C %L, RisTIHMLERNRRAENIAR CDECL AHLE, W THEM C
FRIEZE R 2 clock 7=l

@CallingConv[CDECL] // Can be omitted in default.
foreign func clock(): Int32

main() {
println(clock())

by

@CallingConv HAEF TEM foreign . D foreign BR%ELAI top-level TEMIEAHI CFunc EKI%L,
24 @CallingConv &1 foreign AT, &8 foreign BAARIEMNRED HII0_EAEFIFY @CallingConv &1,

13.1.3  EAUBRGT

1ECHYRIZIE S A A foreign BREN, SELUSIREHERIZRELAFIZLE R C BREHI S EAIR A2
BIMH—5, GEREES RS CIBEFRIIAME, BLEfHERT, 1 CIES int32_t XA DIEREHFH G
WIRIZIES Int32 52 XN, (H2 AN & 228 BUAN L5 (R ) 35 ZE1E oA 75 BRI B9 [EAE PRI AR R RS
A, GEEES A DU TR C K ERIZEAERTRE CType 293, "©ATA] DA AR FERHZERIAN B 2267 FLqitik
AEFEREA] F 5L Bool 2%, CPointer 287, Unit 288, & Z«2KAUEI5M @C B1flY struct. CFunc
RAIE,

13.1.3.1 AR

CHEIE SN C ZAEESHE, BMpELRMSETER], W int, short %, GHHEIESS C
1B S LI R AR SRR, a0

Cangjie Type Ctype Size

Unit void 0
Bool bool 1
Int8 int8_t 1
UInt8 uint8_t 1
Int16 int16_t 2
UInt16 uintl6_t 2
Int32 int32_t 4
UInt32 uint32_t 4
Int64 int64_t 8
UInt64 uinté4_t 8
IntNative ssize_t  platform dependent
UIntNative size_t platform dependent

Float32 float 4
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Cangjie Type Ctype Size

Float64 double 8

FEE: 1. int B8 long REVEHTEENFFEE EAFEN, FEEFRBITEEN N CTHE
BERAL 2. IntNative/UIntNative 7£ C B#(EpmH, HS5 CIEESHHY ssize_t/size_t B2—EH, 3.
16 C BffEm|Y, 5 CEZELL, Unit REUNATIED CFunc FAVIR[EIZEAIHT CPointer HIZBIZ 4L,

CHIRIZIES F foreign MESEL. REMENEAFTES C KESE. IREMERZEBIFEN N, T
KA S R BAE B 6 o KRR A (SFEMPEAIMN X RR) , AIAERERAMREN NV H GTHEES
EARAL, e CIESHAE— add REFEIRATT

int64_t add(int64_t X, int64_t Y) { return X+Y; }
EOmEIES HIEA add KL, KERALT:

foreign func add(x: Int64, y: Int64): Int64

main() {
let x1: Int64 = 42
let y1: Int64 = 42
var retl = unsafe { add(x1, y1) }

13.1.3.2 f5%F

CHMZRIETE S 124t CPointer<T> 28HUXI N CIBESIUFEES Tx 88, Hr T UM E CType 25,
CPointer SEALPAZH IE :

AN DS pato R A=Y EPS
o NEMMBEEERZE, BEENTF, EHRZEE unsafe b N SHE(ER
« CPointer<T1> RAJDATE unsafe b N ARG, A8AY CPointer<T2> 287

CPointer A—Ym ATTIE, WTAIR:

func isNull() : bool

// operator overloading
unsafe operator func + (offset: int64) : CPointer<T>
unsafe operator func - (offset: int64) : CPointer<T>

// read and write access
unsafe func read() : T
unsafe func write(value: T) : Unit
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// read and write with offset
unsafe func read(idx: int64) : T

unsafe func write(idx: int64, value: T) : Unit
CPointer AJ DAfEFRAIZAIE —PLB, BERIEX R C &S I NULL,

func test() {
let p = CPointer<Int64>()
let r1 = p.isNull() // r1 == true

3

GESEE— CFunc ZEERZEA LN — CPointer 285 Hrf CPointer FIIZHIZ4L T A AR TH
JE CType ZJRMUTEZRA FHRHFAR:

foreign func rand(): Int32

main() {
var ptr = CPointer<Int8>(rand)
0

}

13.1.3.3 FiFH

CIEBEEFHHELRZENG KL —HFrHEE, CimEIES1E Mt CString 5 C 1BE FAF & FEITAL,
BT CString AIMIEEELEL LibC Y mallocCString Gl CIES F4TE, TR, WIVEH LibC
1 free /i,

FEAH foreign BRIENN, FREARIEEIVE AN C 1B S REIV A BSRIRE AL AR, SECERAL, IR[EMERTY, C
ESMEE printf REEIARAMT:

int printf(const char *format, ...)

ZH const char x EA N GEFIZEAIN CString, IREIZEAY int MW IAEIRY Int32 288, A&
FRIEFEE printf REURHBIGOT:

package demo

foreign func printf(fmt: CString, ...): Int32
main() {
unsafe {
let str: CString = LibC.mallocCString("hello world!\n")
printf(str)

LibC.free(str)
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13.1.3.4 Array K7

GHI Array K2R E CType 29y, HILETEEAT foreign MM SHFIIREIME, HEXY
Array REFRITTE IR E CType IR B, GEUVFHEH N EIX NN REERBFIT G EREE A TR
HIHEET,

unsafe func acquireArrayRawData<T>(arr: Array<T>): CPointerHandle<T> where T <:
< CType
unsafe func releaseArrayRawData<T>(h: CPointerHandle<T>): Unit where T <: CType

struct CPointerHandle<T> {
let pointer: CPointer<T>
let array: Array<T>

3
SEW TR, REHANTZEH—D Array<UInt8> 5 AZISC A, AT DUXAH:

foreign func fwrite(buf: CPointer<UInt8>, size: UIntNative, count: UIntNative,
< stream: CPointer<Unit>): UIntNative

func writeFile(buffer: Array<UInt8>, file: CPointer<Unit>) {
unsafe {
let h = acquireArrayRawData(buffer)
fwrite(h.pointer, 1, buffer.size, file)
releaseArrayRawData(h)

13.1.3.5 VArray 27!

GEUER VArray 22715 C Bi4H2EAIMEET, 24 VArray<T, $N> FRJITZEZEA T IHE CType 2R,
VArray<T, $N> BRI CType 297K,

struct A {} // A is not a CType.
let arrl: VArray<A, $2> // arrl is not a CType.
let arr2: VArray<Int64, $2> // arr2 is a CType.

VArray JLYFEY CFunc 4 MSEERAL (BRI IR [EIREY,

IR CFunc B4 SR R IAN VArray<T, $N>, X AYSESHHEEZH inout BIHHY VAr-
ray<t, $N>RBRIFIRIXK, ESEEIENR, (MR CPointer<T> &%,

U CFunc BZ S HEEAIM NN CPointer<T> , X NWAJSEZ A DLEH inout BIFHY VArray<T,
N> RAIFRIAK, SEURER, 52805 CPointer<T> 284,

CPointer<VArray<T, $N>> &[T CPointer<T>,

foreign func fool(a: VArray<Int32, $3>): Unit
foreign func foo2(a: CPointer<Int32>): Unit
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var a: VArray<Int32, $3> = [1, 2, 3]
unsafe {

fool(inout a) // Ok.

foo2(inout a) // Ok.

13.1.3.6 451K

foreign BEHIE L FFE SRR, TEEQINE XFERNFREH struct, f#H eC &1fi,
ZZWNTRAl, — 4 CEEE (libskialike.so) HH —NIREM A BERAVRE distance, H1EC
[EEEE & sl EPS AL IESE Gl EL

struct Point2D {
float x;
float y;
b5
float distance(struct Point2D start, struct Point2D end);

FiBH foreign PR, FHEMRIEZEAMA CIES MBHIF RITEREER, SHEAL, IREIEZAL,
SO0 C MR, FFEWET SRS DR AL, FRREGIT:

package demo

cle

struct Point2D {
var x: Float32
var y: Float32

foreign func distance(start: Point2D, end: Point2D): Float32

F @C B1HifY struct 277 & DA R BRI

. R
. R
.
. R

=

A ERIEALRITRE CType £)3R
RESLHIEEY & interfaces
BEVEN enum BYSEBR(E 2L
7
R

/

/

/

VR A B AR
BAHZAIZE

F @C &1 struct HANH/E CType L5,
@C struct FHY VArray KEU N AEERIES C HEEHINFNE —2
fign, ANTLAR C RIZEHAREE:
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struct S {
int al[2];
int b[0];
}

TR, ATDARB VI NSRS C ARRDR AL :

cle
struct S {
var a: VArray<Int32, $2> = VArray<Int32, $2>(item: 0)
var b: VArray<Int32, $0> = VArray<Int32, $0>(item: 0)
}

ER: CIEFTRFESHRNRE — M FERANREARERN AR, ZEEHBFRNFZELREA (flexible
array), GEUNSCRFE S FRAEEEH ISR AT,
13.1.3.7 K

CHTH R RECERUZ NHE CType Z05RHY, #3E M 7 CFunc /BN CIES FHREGEE IS, 0K C1E
=R HE R EAEE R, fEGHlA] PABRESY CFunc<() -> Unit>,

// Function pointer in C.
typedef void (*FuncPtr) ();

CFunc B R = UATE CFunc —,

13.1.4 CType #%[

CType HHE—NMESNERZEM, ERE CType AR ENRLEL, ArF C HRIERIEAHEK
HISEEL T % 0, HILATA C HaRfEs SRR AT AR CType SRBURY T2RRL

@C
struct Data {}

@C
func foo() {3}

main() {
var c: CType = Data() // ok
c =0 // ok
c = true // ok
c = CString(CPointer<UInt8>()) // ok
c = CPointer<Int8>() // ok
c = foo // ok
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CType O ZEHHAI— interface

MoK, BALIL TR,
CType NS FRAH 7RI fE FH IR,

@C

TEARGNHE CType 495,

struct A {} // implicit implement CType

class B <: CType {} // error

class C {3}

extend C <:

class D<T>

main() {

var do
var di

// error

where T <: CType {}

CType {} // error

D<Int8>() // ok
D<A>() // ok

283

I, CType O LFH
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BTEE JumiE

TR SRR RN AR ERUEIEN R, rTDDSEIE, M, ok &, A, GG EIESRE T %
FEARICH TIoHiE, MIFEnic e BRI, ZEAHISRET Tokens AU mIFHAMAD R, SHF
ReARDE N EEE, PHERIESEMERE,

14.1 quote KX FI Tokens £

GEUEE quote KA GIHAMKARI, FRAFTIRIENEIEN S, quote RIARXAVIETIEE LN:

quoteExpression

"quote’ quoteExpr

quoteExpr
"(' quoteParameters ')’

quoteParameters
(quoteToken | quotelInterpolate | macroExpression)+

quoteToken
R T B G T L T e L A S B B I A VAN B
o | =
| >
e AR 2 A T N ) BT S I L IR RS S > I I
IR IR e B B L BV B =
| '8&=" | [|=' | v&=" | '|=' | A=t | k<=t | t>>=
> > N I AL I B 2 I CAE A A S R G I
oo 'k= ] >
IR IR I AN IR B £
| 'Int8' | '"Int16' | 'Int32' | 'Int64' | 'UInt8' | 'UInt16' | 'UInt32' |
< 'UInt64' | 'Floatl6’

285



286 CENCE L

| 'Float32' | 'Float64' | 'Rune’ | 'Bool’ | 'Unit' | 'Nothing' | 'struct' |
< 'enum' | 'This'’
| 'package' | 'import' | ’'class’' | 'interface' |'func' | 'let’' | 'var' | 'type'
| 'init’' | 'this' | 'super' | 'if' | 'else' | 'case' | 'try' | 'catch' |
o ‘'finally'’
| 'for' | 'do' | 'while' | 'throw' | 'return’ | 'continue' | 'break’ | 'as' |
< 'in' | 'lin’
| 'match’ | 'from' | 'where' | 'extend' | 'spawn' | 'synchronized' | 'macro’ |
< 'quote' | 'true' | 'false’
| 'sealed’ | 'static’' | 'public' | 'private' | 'protected'’
| 'override' | 'abstract' | 'open’ | 'operator' | 'foreign’
| Identifier | DollarIdentifier
| literalConstant
quotelnterpolate

'$" "(' expression ')’

quote FIXAAVIBIEIM NS L5 T

o JETEEEF quote E X quote FIAI,

« quote RIXXH () &k, WHSIHNTILUERES (Token)., RESHE. ZEARE,

« quote KIKFAN Tokens 8%, Tokens B OHUREEIRMEEIIZA, BHIALMIT (token) AT
Flls

EIRTEEE HH) quoteToken BIE Qi SXIFHIER GIE token, TERE, KLEFFENH Lexer
fEATHY token FRAN, (HUIATTHENMFRRX DRI, FBRHE, BT — quoteToken,
WrEIBT, HAAEMFRERIEZ BEHEATIF BRI quoteToken, quote FRIAFEHHYHMHATATES
SR

// The newline character between assignment expression is preserved, others are
< ignored.

quote(
var a = 3
var b = 4
)

TARURZILRIEENEL: quote, XTRISHIE, LT, 2 quote RIEKZIHMT token
N, HEMTHEL

+ quote RIEXFAINIFAERLH/MES, EEEI\E XA/MES, it AEEHN,
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« H@FRHEIE token, MIARZEMAFIANN, FTEIEI\ITH X,
« H $RREIE token, MHARESAEER, FREIEE\HITHE X

T REAREIR token (FRHYNG), FHGHN Lexer MEHTHISKAVIATEHIT,
NHEZE—ELL Tokens BUAHEIHENZEIY quote RIKTHH:

let a@: Tokens = quote(==) // ok
let al: Tokens = quote(2+3) // ok
let a2: Tokens = quote(2) + quote(+) + quote(3) // ok
let a3: Tokens = quote(main(): Int64 {
0
}) // ok
let a4: Tokens = quote(select * from Users where id=100086) // ok

let b@: Tokens = quote(() // error: unmatched *(*
let b1: Tokens = quote(quote(x)) // ok -- "bl.size == 4°

quote FIRFIERILAS I ZEEARIEN, Flan:

guote(@SayHi("say hi")) // a quoted, un-expanded macro -- macro expansion happens
o later

CRIZIE S IRt Tokens KRR MIRIG X AE EMENTGHY token 741, Tokens XHrilid
operator + R MANRM token ERPIHEZIFINZR, NHEHHITFHE a1 M a2 EARFEN,

quote(2+3) // ok
let a2: Tokens = quote(2) + quote(+) + quote(3) // ok

let al: Tokens

1411 REHEE

£ quote RIXXEMEM $ MENNBMEERZERN, BEMNEHERER, BRBEZRIEXAIER K
tokens, ZIZEFFHN—TTRIZUEENF, REEMAE quote RIAN A, Lot HMZER &,
EEmRERER T e aERIEN, EHREASGARRERX, FREREL

var rightOp: Tokens = quote(3)
quote(2 + $rightOp) // quote(2 + 3)

REBA SR ERY RIS LB ISLIL ToTokens ##[1, ToTokens & [TJEFUTT:

interface ToTokens {
func toTokens(): Tokens

o GHEIFR RIS AEZERY: BE2E5Y, Rune 285, Bool 22!, String AT HERIAEH,

« Tokens ZEHUERIASZIN ToTokens ##[1, toTokens JR[EIE H .

- AP EENBIEEEMEYSLIL ToTokens #H, ORIREFIRMEL T FE N4 Tokens H#EEL, H
w, T+ String KA E str, AP AIDAEREMEH str.toTokens() IKEX str XY Tokens,
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14.1.2 quote KIATKEHMN]
quote FIRFNHES AT T AN EEEIN T :

o RADHEE: BWHEENRIER . toTokens () 455,
« EiE tokens: HUNWHY Tokens Z55.,

quote FHRFMIE LA LG AZIERIANH BRI HHERCERHY Tokens,
NHEHZE L quote RIXTUR(ERHI, ERERSEFHIITIRIEIN Tokens 553,

t+wE A%

I

var x: Int64 = 2 + 3

// tokens in the quote are obtained from the corresponding Tokens.
quote(x + 2) // quote(x + 2)

// The Tokens type can only add with Tokens type.
quote(x) + 1 // error! quote(x) is Tokens type, can't add with integer

// The value of code interpolation in quote equals to the tokens result
< corresponding to the value of the interpolation expression.
quote($x) // quote(b)

quote($x + 2) // quote(5 + 2)

quote($x + (2 + 3)) // quote(5 + (2 + 3))

quote(1 + ($x 1) * 2) // quote(l + (5 + 1) x 2)

quote(l + $(x + 1) * 2) // quote(1l + 6 * 2)

+

+

var t: Tokens = quote(x) // quote(x)

// without interpolation, the ‘t' is the token 't'
quote(t) // quote(t)

// with interpolation, ‘t' is evaluated and expected to implement ToTokens
quote($t) // quote(x)
quote($t+1) // quote(x+1)

// quote expressions can be used inside of interpolations, and cancel out

quote($(quote(t))) // quote(t)
quote($(quote($t))) // quote(x)
quote($(t+1)) // error! t is Tokens type, can't add with integer

public macro PlusOne(input: Tokens): Tokens {
quote(($input + 1))
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// Macro invocations are preserved, unexpanded, until they are re-inserted into
~ the code by

// the macro expander. However, interpolation still happens, including among the
- arguments

// to the macro

quote(@PlusOne(x)) // quote(@PlusOne(x))
quote(@PlusOne($x)) // quote(@PlusOne(5))
quote(@PlusOne(2+3)) // quote(@PlusOne(2+3))

quote(1 + @lusOne(x) * 2) // quote(l + @lusOne(x) * 2)

// When the macro invocation is outside the quote, the macro expansion happens

o early
var y: Int64 = @lusOne(x) // 5 + 1
quote(l + $y * 2 ) // quote(1l + 6 * 2)

142 7%

RERIUTHREREERR, RZMESHHERSETE A DSEM, BERmARNEL, TRAETER
eI TRIT, GG REMARIAERN RTINS, AP aREd z2mES s (RIERAE
FIED) . Hoh, EIREEE XOOENREN, AP ATETRREE X EH O DSL )ik, &, GiiRf+EE
ROFRRE R (E LR 7 7 (s 52 i URD A #8R

RANTRUEEBREEMZE, N TERBEE, BEEZEAIRIER EA R Z8 A THE R A7
M AT 2N A B A5 2R

1421 EEX
GG ST, 2 SOEE L N IEERN:

macroDefinition
"public’ 'macro’ identifier
(macroWithoutAttrParam | macroWithAttrParam)
(':" identifier)?
('=" expression | block)

’

macroWithoutAttrParam
"(" macroInputDecl ')’

macroWithAttrParam
"(' macroAttrDecl ',' macrolnputDecl ')’
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macroInputDecl
: identifier ':' identifier
macroAttrDecl
: identifier ':' identifier
BEEUTR:

BT KT macro EX—PFE
« macro BIFRER public Bif, FRIEANEAT Mo
« macro EFEE N HZEZNET .

- EWSHH () 1EE. TEEZEEE 11D Tokens KAISECN N ZHF A, AEIEZEEE 2 T Tokens
SRAMEIONS I 75 B s PERO B o

. AIERERIEREORFIZEAIEE N Tokens,

THELEYEN RO, BlE T EEXEENEESR: public KRN EAIMERAIIL; macro K,
foo BREIWRAR; TS x FIEMIEE! Tokens; IRENEFEAFE, F2EEY,

public macro foo(x: Tokens): Tokens { x }

public macro bar(x: Tokens): Tokens {
return quote($x) // or just ‘return x'

3

THEAREERRE, MTEREZEML, 22— Tokens EAUHTHI N, =& ARKR] LAEAT B RIEH)
HelE,

public macro foo(attr: Tokens, x: Tokens): Tokens { attr + x }

public macro bar(attr: Tokens, x: Tokens): Tokens {
return quote($attr + $x)

b
RHWEN, REFIREFERE 55, RS, SHMERER,

14.2.2 ZEIHH
V8 PR IEAE LU T B AL
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macroExpression
'@’ identifier macroAttrExpr?
(macroInputExprWithoutParens | macroInputExprWithParens)

’

macroAttrExpr
"['" quoteTokenx ']’

macroIlnputExprWithoutParens

: functionDefinition
operatorFunctionDefinition
staticInit
structDefinition
structPrimarylInit
structInit
enumDefinition
caseBody

I

I

I

I

I

I

I

| classDefinition
| classPrimarylInit

| classInit

| interfaceDefinition
| variableDeclaration
| propertyDefinition
| extendDefinition

I

macroExpression

macrolInputExprWithParens
"(" macroTokens ')’

macroTokens
: (quoteToken | macroExpression)x*

FIARRIEAHN RS :

- EEREY @ NEFEMARIEI

- REAER O Bk, ESEEFEEESTE tokens, NAILUEZ,

- AREREEN, ZEMEEH [1#EEk, R EERESE tokens, TAILIED,

AZEHAFRIERNT AT token I, FHFEFEN:
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5twx AHmE

o FRERARKRSEA R RICER/NES, #20 @ABC(we have two (( and one )). {HiBIT\#%

NHYNES, AT AEEHN,

« HEWUZENHIESNAREFARCERNAIES, #1280 @ABCLwe have two [[ and one 11(). {HIEIT\#

THSCHE S, A NIRECRU,

« REAREASHETIIN e, TEBEII\E L

VA AT RERASRAXATHAN R EI8E S, BEHNTESHERRERNNE, HiE5H

R, HBHAIUREEARTE tokens; NHESHZEEM, HSEHUE LT EHEERIA AR —Ff,

o REFRA
« struct &=HH
- enum FHH

e enum constructor

. KR

. BV

- KA struct HIREEREORI S HE AL
. B

. TR

. B

. YRS

. FEEARER

AN, NTREESHEEE, ESH0E00H 2 :

- WRSEEFH, Moz EAREEIE XA IR E,

THELEME, ARMER. PHESHEEARRG,

func foo()

{
print(”"In foo\n")

// Non-attribute macros
public macro Twice(input: Tokens): Tokens

{
print(”"Compiling the macro ‘Twice' ...\n")
quote($input; $input)

@Twice(foo()) // After Macro expand: foo(); foo()
@Twice() // error, parameters in macro invocation can not be empty.

// Attributed macros



142 % 293

public macro Joint(attr: Tokens, input: Tokens): Tokens

{
print(”"Compiling the macro ‘Joint' ...\n")
quote($attr; $input)

@Joint[foo()J(foo()) // After Macro expand: foo(); foo()
@Joint[foo (D10 // error, parameters in macro invocation can not be empty.
@Joint[J(foo()) // error, attribute in macro invocation can not be empty.

// Non-attribute macros
public macro MacroWithoutParens(input: Tokens): Tokens

{
print(”"Compiling the macro ‘MacroWithoutParens® ...\n")
quote(func foo() { $input 3})

3

@MacroWithoutParens

var a: Int64 = @ // After Macro expand: func foo() { var a: Int64 = 0 }

public macro echo(input: Tokens) {
return input

@echo class A {3} // ok, class can only be defined in top-level, so is current
< macro invocation

func goo() {
@echo func tmp() {3} // ok, function can be defined in another function body,
// so is current macro invocation
@echo class B {} // error, class can only be defined in top-level, so is
< current macro invocation

FVERER—fRIE, B AR ERRIAX P E A E F, SHAMETERERT LR R
BRRT DAEIRAO AL B BRELCFE A, struct FFRAL enum AR, KRR, FEOFERR, ZEEH (RBESHRIN. B
PEFERA, ¥R A,

RRATERFER ., ZEAREIERES WA R FEIREE R, ZRARIEERBREN, =
TENEZWHRAT, PUTERNSERSWRRT R eTUEEN, BiAEARER, BifErNREd1E i
JERAEMEMNAZREER, 2B A PUAN 2R ARIKKAEE, flan ARG+, SHFHIT eTwice,
@Joint, @MacroWithoutParens X472 FRUR%, 7€ ARSI RIEFHAIT, FTEIH Compiling
the macro ... ZEFRE, PUTEMSERIEHBNEEN T A, B RN 218 ARE
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S VAR IR FAY_E RSN, w2 DU L

1. GSRZE B SRR F IR _E T, IR VA R TESR AR T R 7 XA,

2. WRZEAMHHIESE token IR ETE (TEVEHAFRIARE quote RIXXHIZED, HB4
FA TR token FFABCRIERINZIEA, mEHZERAIRENE (token FFF) W EIEFEA TR
B XA,

14.2.3 ZAEREMENSA

FRTEPFESHFTEE X, TEAEBERE package,
ZENFTTER) package, F{# A macro package RFEHH, # macro package FREMIE, NAWFZEE
NFEHAXSANAT AL, A ARG A AT L, E AR BERR BT 6 A AT DL 58

//define.cj

macro package define // modify package with macro

import std.ast.x*

// public func AQO{} // error: func A can not be modified by ‘public®

public macro M(input:Tokens): Tokens{ // only macros can be modified by ‘public®
return input

// call.cj
package call
import define.x*
main(){

MO

return 0

3

TS B ST G A S AR,
FERIRIHAARYZ, macro package {XJLIF#E macro package ESH,

// A.cj

macro package A

public macro M1(input:Tokens):Tokens{
return input

// B.cj
package B
//public import A.x // error: macro packages can only be ‘public import' in macro
< packages
public func F1(input:Int64):Int64{
return input
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// C.cj
macro package
public import A.* // only macro packages can be public import in macro packages
// public import B.* // error: normal packages can not be public import in macro
< packages
import B.*
public macro M2(input:Tokens):Tokens{
return @M1 (input) + Token(TokenKind.ADD) + quote($(F1(1)))
}

tElfl—/ package i, M TRAMATHRS—H, RIEEMRRIEEOIND TR

Same name, Same package attribute macros non-attribute macros

attribute macros NO YES
non-attribute macros YES NO

14.2.4 HEZENIEAE

FRFRE R H M7,

FRARIEANEEZEAR, 0 @uter @Inner(2+3), MAHITHNEMNZ, FIITINENE, NEZE
IR[EIH) Tokens Z55RANEAM Tokens $HE—EREINZREH, NEEMINEZE AU ARE, Hal iz
[F—"%s

WE7ZR] LAJE F ZE R 2L AssertParentContext SRIRIENEZEVE A —E RETERENINZEEAH, a0
RABFEFEA XN R EREELENIINEZEAF, ZEEEE — MR, 8 = DNFEE Inside-
ParentContext SAEANEZR VA REESAEHISINZZETE A FRIRE true,

public macro Inner(input: Tokens): Tokens {
AssertParentContext("Outer™)

// ...or...

if (InsideParentContext("Outer”)) {
/...

}

b

WREZ AT DOE & X BB T K EANERIEE, HNEEPITR, B E AR EEERE SetItem
RIFER; WG, MINEREHITN, JEFAMREZERE GetChildMessages FIE—IMHNERLEWER (—
LR/ (B BRE)

public macro Inner(input: Tokens): Tokens {
AssertParentContext("Outer™)
SetItem("keyl"”, "valuel”)
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I

SetItem("key2", "value2")
/] ...

public macro Outer(input: Tokens): Tokens {
let messages = GetChildMessages("Inner")
for (m in messages) {
let valuel = m.getString("key1")
let value2 = m.getString("key2")

/7 ...
3
3
TE AR E VAN, iR HEIAERAE token AN ETNSCE, NIRRT LAUEA AR 2 8
=5 (AR, AN, WEREEANZENEMERRZERR, BARERR AZZ TER M T

THEHAFE, REEANZEHITE quote TR, NISHFHBIFIEA:

public macro A(input: Tokens): Tokens {
print(”"Compiling the macro A ...\n")
let tmp = A_part_0(input)
if cond {
return quote($tmp)
}
let bb: Tokens = quote(C@A(quote($tmp))) // ok
A_part_1()

main():Int64 {
var res: Int64 = @A(2+3) // ok, @A will be treated as Int64 after macro expand
return res

3

TEIXMEIFHR, 2472 A RBSMERJE R, 25 A R8T (BMENESEA T 8 ), BIPRSFTED Compiling
the macro A ..., if cond BIEALK LS, FE: ZEBIFFRECEITERLINAR, FEHXIERME,
G2 ATIEIR, SBIRFELIEE L,

THEAFE, REFEANZEHIFHTTE quote RIS, NIPRSHRHEIFEA:

public macro A(input: Tokens): Tokens {
let tmp = A_part_0(input)
if cond {
return quote($tmp)
}
let bb: Tokens = @A(quote($tmp)) // error, recursive macro expression not in
< quote
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A_part_10)

main():Int64 {
var res: Int64 = @A(2+3) // error, type mismatch
return res

-

RGN R AN A A

« EERRIEASCFIRETE M.
- RESMGUHFIRERAHEME, ERICFE quote RIAKFBEBHHHEC.

14.2.5 [Rl
« RAEZFAMSFEREERE C. BRBIIESS I/ T IHMA,

o BRTZEBRIFERAN, ZENXMZEALANT AR package, ZEVEHBIHIT 20 import Z2E XA
fERY package, fRIUEZE N LZEVE R RSt PE, NI ZIEIMIHRS Ao Fla0 FEAEEIEERN:
pkgA F A pkgB, pkgB X FA pkgA, FIETEIMEHIS A

// ======= file A.cj

macro package pkgA

import pkgB.*

public macro A(..) {
@(..) // error

// ======= file B.cj

macro package pkgB

import pkgA.x*

public macro B(..) {
@A(..) // error

(]

« RAAVFIRETAREMZE, R MR E R E SO ST N AR packages

14.2.6 NEZRIEIRIC
14.2.6.1 JFISAE
CHTEM TP ERIFIRS, AT ERIENRIRREAE,

+ @sourcePackage() B EE—1 String KA FHE, NENYRIZEENEBR S
« @sourceFile() B2 String RAWFHEE, WENYFIZEMENFRLIIXHFS
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+ @sourcelLine() BIFEE—1 Int64 XAMNFHE, NENYRIZETENTREGHIIEIT

- @sourcePackage() is expanded to a String literal, which is the name of the current package -
@sourceFile() is expanded to a String literal, which is the name of the current source file - @source-

Line() is expanded to an Int64 literal, which is the source file line number
XL EFRIC ] DEERERIXANE A, REREF SRR EINEIR, REIER:

func test1() {
let s: String = @sourceFile() // The value of ‘s’ is the current source file

< name

func test2(n!: Int64 = @sourceLine()) { /* at line 5 =%/
// The default value of ‘n' is the source file line number of the definition of
o ‘test2'
println(n) // print 5

14.2.6.2 @lIntrinsic
@Intrinsic FRICA] B TEIHEBEEEL, @Intrinsic BRI REUE B2 1F S LA RR R £,

1. @Intrinsic {BIHAYREC VS BREUA,
2. @Intrinsic BIHYREL, BwIFaREN 045, RIEMREELZM, Z8EZIMIEAEEEEHAH @In-
trinsic BIH# =5,
3. @Intrinsic FRIEATE std module AL, std module ZMNH AT DAUE X H S I Intrinsic BYZEEE
ke, "ERELTFHR,
4. @Intrinsic BIRATEREL, SIOFEAN—F R R,
@Intrinsic directive can modify global functions. These functions are special functions provided by

the compiler.

1. Functions modified by @Intrinsic are not allowed to have function body.

2. The list of @Intrinsic functions are determined by compiler, and released with std library. Other
functions outside of this list can not be modified by @Intrinsic.

3. @Intrinsic directive is only visible inside std module. User defined macro or annotation with the
same name “Intrinsic” does not conflict with the one in std module.

4. @Intrinsic modified function is not allowed to be used as a first-class citizen.

RBESAA R -

@Intrinsic
func invokeGC(heavy: Bool):Unit

public func GC(heavy!: Bool = false): Unit {
unsafe { return invokeGC (heavy) } // CJ_MCC_InvokeGC(heavy)
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14.2.6.3 @FastNative

HNTIRTHE CI1BS BRERIERE, OFUEM eFastNative FHTFI/bX ¢ MEMIIAH, EHEEENE
@FastNative HEEH T foreign FRHRYEREL,

TP BIEfEF @FastNative (&1 foreign BREUN, RARCRN AT C BRIEGHE DL A ZER: 1. BN
BOAPITI EAE KK, flan: e vrRE NSRRGSR, N rr kg NS =4 R TR, W, A
sleep. wait FREL, 2. REAFAGENEH U7 £,

14.2.6.4 Z=1H9w1%

S R — RERR 7 S PARIE R E SR AR B M i ARG R AROR . 519w AU A 2R
FELARLAN 5 E:

- FEMERN: SFRIEL ATV IERIE SRR, B TLEEFanE#at,

- DIREIERE: SRIENRIBYFTRERE S AR AL TIRE, AT LI RIERE, flan, JEE
g 1 00 2 BB RS LT RERY AR

o RS SRR RIS, AT R&EFIERERZ 2N, B, ERRERX T REH
BUE B EIL R MR, TER MR HERR,

- PEREUML: SCRPRIETUE R SRAIER R 8D, A TR S REFRITERE.

SR F Y E DA N ETENN:

{{conditionalCompilationDefinition|pretty}}

SR IFEEEAMN ST

- NEIRIC @When HEEATAIAT RS AT M,
o GRIESMFEEA [1#5EK, [1 NS\ —HalZHmERF (B2 N2 E R,

@when[...] fEA—FANESRIEIRC, ESARCE, HERFERNRIEFTEAR ewhenl. .. ] 29WEF
i

As a builtin compiler directive, @hen[...] is processed before import. If the code generated by
macro expansion contains @When[. . . ], a compilation error is reported.

GRS ERGTEAXRAREASIBERIENAN, FWEFREREZAILERER—DA/RE, M
REGEMERAI, FAZERRMIFFUTEMERFNEE, RIBEFGLERCHMFSEMEEAZE
DANEFRFZEMA S BENKHER, FAN, FAEZEERZNIRT ewhen £ [1 A, HAEREA
AR E X IR ZBIRRT S Al R TE SRR,

TIFRNBRMTE  RIFHE NRMARERET A PMNESRALE: os, backend, cjc_version, debug
1 test A THRBCYATAERINGE N W AIE, NERGLEIRHREEMEZEZE, HF, os. backend
M cjc_version = MEBXRHNKIZHE, FEHEIZEFHATERGEEN B ERINERIESR, —ocik
TERF IR ERU R — String RN FHEE; BEIEE(UEH T4 & debug F1 test,
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os TR A HIgR FEINEFTERRIER S, EH T LN R FAS AT EHT AR BRERGUEER, M-S Hirik
TERGR T HBEM N — MRIFERF, WREDN Windows BIERFUERNRS, AILUKZESR os 5FHEE
“Windows” HEAT LA HIWT, LU, WIRAEDN Linux £, AR os SFHEE “Linux” HI5E,

@When[os == "Linux"]

func foo() {
print("Linux")

}

@When[os == "Windows"]

func foo() {
print("Windows")

}

main() {
foo() // Compiling and running the code will print "Linux"” or "Windows" on
o Linux or Windows
return 0

}

backend R Y RTgwIFAFTE ARG, ©H TSR KEGFes LA AN EwmER, HmS BinGE
Uit Y T (B A B — DRI 55 . WNRAEDH cjnative [GUH49R RS, AT LUK backend 5FHI&(E “cjnative”
BEAT ELAHIT

XEMEAE: cjnative. cjnative-x86. cjnative-x86_64. cjnative-arm. cjnative-aarch64,
cjvm, cjvm-x86. cjvm-x86_64. cjvm-arm, cjvm-aarch64,

@When[backend == "cjnative"]
func foo() {

print("cjnative backend”)
}
@When[backend == "cjvm"]
func foo() {

print(”"cjvm backend")

}

main() {
foo() // Compile and execute with the cjnative and cjvm backend version, and
« print "11lvm backend” and "cjvm backend” respectively.

}

cjc_version RRHEHIRIFRIEAES, ASE— String RAWFHEEME, XA X.Y.Z KX, &
X, Y F1 Z AR E AT ESHISE, F0 “0.18.87, T TR IKEGRFas YrlIRAS, M
5 EARAS AL, HRYR IR B RE S BT R E MR R (R, HZ R/ A == 1=, > <, >=, <=Lk
BRI, SRR BN BIE IR X SR IN Y 3 — D E R RE, filan, 0.18.8 < 0.18.11, 0.18.8
== 0.18.8,

debug B PNEMFREFEMIRTF, RRYFIHFNRLESE —MERRA, B TERFRBR TR
FUETIRRA 2 [ #e, #F @When[debug] (EIHIAHS R SAEE R A 4%, (54 @When[ ! debug] &1f
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RIS R S AR AR R AR i
test B—NEMAMWFERIATE, HTARICIIARD, ML AHEE R S5 EEE s THER S, (R
@When[test] BRI, RIAEMA --test WIINA 2%, 1EH RN ZH 2RI 2 BHERR.

AR BEMFEEE AP EEXGEHEERRARES CHRETE EAZE, EMERREFERX
LR ERITHI RIS FE AR BENFHEESNEZEARR LA, E—ARZRF 8E XA
TEINERAS B SRERE, MNERENEMRFESRIESIRFEINETIE, HF BE X R ZREEE
an AL

HE M BUE — D ETERITR IR
BHE A EBICHFFETHAEFTMMX KRB HRIZE,
« HFBEXRIHERFZRBOIUZ String 2R3,

— MR BE XS ERREI T

//source.cj
@When[feature == "lion"] // "feature” is user custom conditional variable.
func foo() {

print(”"feature lion, ")
}
@When[platform == "dsp"] // "platform” is user custom conditional variable.
func fee() {

println("platform dsp")

}

main() {
foo()
fee()

}

LB HTE NAMFEE EATNEFEERNTEMM: BRI E . JIFIEIT --cfg 0
By T ECE B E ERFRERE, BARRNT:

« RWFEZEM --cfg,

- RWERZ N EARER, FES () 2.
- PRWZIRIEEFMFLRIVE,

.« = BRI — DN ETERRIAT,

- = BRETRALE - NTHE,

i --cfg X AP HENZHALE feature M platform HATEIE,

cjc --cfg "feature = lion, platform = dsp” source.cj // ok

cjc --cfg "feature = lion" --cfg "platform = dsp” source.cj // ok

cjc --cfg "feature = lion, feature = dsp” source.cj // error
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KA . toml XAFREAAENH P HERFLERIVECE XM, BEEXHFmAN cfg. toml,

« RABENRTT RN BE AR REE, BENH =2, SMRENEEE 1T,
« BEE-DEERIRIATT,
- BEE NG SHEERNTEHEE,

BOACAZ B H AN R A R EC B SRR RN R, S M --cfg WEREXFERER,

cjc --cfg "/home/cangjie/conditon/compile” source.cj // ok

14.2.6.5 Z5M4IF

VFHEHZES (&&). BHEE (| |) HE2PMRERNE, BEREAFMEENSEEREA - (B2
NEERETD . IUFHERBEESHRIFERMGER, BEiGSHEERAREFFEME— R E ST
BT

@When[(backend == "cjnative” || os == "Linux") && cjc_version >= "0.40.1"]

func foo() {
print(”"This is Multi-conditional compilation”)

main() {
foo() // Conditions for compiling source code: cjc_version greater than
& 0.40.1; compiler backend is cjnative or os is Linux.
return 0
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15.1 GIZkiE

CgmiE IE 5 1R SN AR, Hi oidR B REANHITRIT, CFEER eiiaiTN BTE
HIFFAEZIRE native £k18 (WHRERFIEAR) . FELBRIB T, MNEREEH “L&8” —\EN “ etk
B> R, SMEBEEFENTER: - 8 PMEBREMMTIEENZIE TR S — MRS, - 21 %E
ZRFRIAT; - SEEAEEEN, ZEERPEER, - TRSAEZ R UREANF (REEXFD),

GHREFIITMA2EZEETT G, REHEAER AL main, 2 main RHEN, BMEFHITERL
MARERFHREENTE,

15.1.1 GELE

i spawn T, —NA[ELEH ThreadContext 6% A2 (56T ThreadContext I/ F77)
M—MREEE20 lambda F] DARIEHH 8 — NEE, FERZRIEFIRE— Future<T> 95LH] &+
Future<T> B4R R/ 15.1.2), spawn FRIAZNAY BNF 20°F:

spawnExpression

1]

: 'spawn’ ( '(' expression ')' )? trailinglLambdaExpression

’

Hrf spawn FYRTIESEFIZEAN ThreadContext, DA T/E spawn FRIAINHE ThreadContext Z5AI A
ZH—RAl,

func add(a: Int32, b: Int32): Int32 {
println("This is a new thread"”)
return a + b

main(): Int64 {
println("This is main")
// Create a thread.

let fut: Future<Int32> = spawn {
add(1, 2)

303
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println("main waiting...")

// Waiting for the results of thread execution.
let res: Int32 = fut.get()

// Print the result.

println("1 + 2 = ${res}")

// OUTPUT maybe:

// This is main

// main waiting...

// This is a new thread
// 1 +2=3

TAIT spawn FIARAVEEF, AESPERLN— NI ESHIRRA RS, 5 IR a5 H RS R
ST, —E spawn RIERHUTEM, (E5A M AILEARELLT AT HUTIRAS, FBETEAZE, spawn
RISKHIAE AR var FHIREHZESR; XTHAE, FELAT,

15.1.2 Future<T> j2HI2%

spawn FRIKFAVREMEZ — D Future<T> XN R 0] F TIREERAZAI T ELE R, HA, T B92RBUEUR T spawn
FIRAAF A ERNR [EEZRE,

func foo(): Int64 {...}
func bar(): String {...3}

// The return type of foo() is Int64.
let f1: Future<Int64> = spawn {
foo()

// The return type of bar() is String.
let f2: Future<String> = spawn {
bar()

// Waiting for the threads’ execution results.
let r1: Int64 = f1.get()
let r2: String = f2.get()

— Future<T> MEARE - PREMATITEHES, Future<T> B NZAEE, HiEIT:

class Future<T> {
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VEZ
* Blocking the current thread,
* waiting for the result of the thread corresponding to this Future<T> object.
* @throws Exception or Error if an exception occurs in the corresponding
o thread.
*/
func get(): T

VEZ

* Blocking the current thread,

* waiting for the result of the thread corresponding to this Future<T> object.
* If the corresponding thread has not completed execution within ‘ns®
< nanoseconds,

* the method will return ‘Option<T>.None"'.

* If ‘ns <= @', same as ‘get()"'.

* @throws Exception or Error if an exception occurs in the corresponding
o thread.

*/

func get(ns: Int64): Option<T>

VEX

* Non-blocking method that immediately returns None if thread has not
o finished execution.

* Returns the computed result otherwise.

* @throws Exception or Error if an exception occurs in the corresponding
o thread.

*/

func tryGet(): Option<T>

// Get the associated thread object.
prop thread: Thread
}

IMREREHTREREMAL, BAEXRFEEZBE Future<T> MR, FHAEKILFIBIATEIH 5
BER. LN Future<T> MRIFH get() I, FHEGWHEIIMLH, HIa0:

main(args:Array<String>) {
let fut: Future<Int64> = spawn {
if (args.size !'= -1) {
throw IllegalArgumentException()
}

return 100
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3

try {
let res: Int64 = fut.get()

print(”"val = ${res}\n")
} catch (e: IllegalArgumentException) {
print("Exception occured\n")

b
// OUTPUT:

// An exception has occurred:
// IllegalArgumentException
// -

// Exception occurred

15.1.3 Thread £

> Future<T> MREE — PDREKILIEN FR, H2ETH Thread, FIIEIY Future<T> {9 thread B 1
IREL, £RF22E Thread FEA TIREERENHEXER, BIINLERRSE, HE9E T,

class Thread {

// Get the currently running thread
static prop currentThread: Thread

// Get the unique identifier (represented as an integer) of the thread object
prop id: Int64

// Get or set the name of the thread
mut prop name: String

3

B currentThread FIRECH ATIEEHITHSREN R, NHEHBIRAUEDRERSTENH S AT TEAR
FIARIR, TER: SRS IHUTIN AT RESIR T RIATZAERIA,

main() {
let fut: Future<Unit> = spawn {
let tid = Thread.currentThread.id
println("New thread id: ${tid}")

}
fut.get()
}
// OUTPUT:

// New thread id: 2
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15.1.4 ZiEHER

EGHEARMEER sync FIFRIEAL T sleep BRERENS I L AFRIBIRIE EIN K, W REBIRN K ANE, BISE
K4 duration. Zero, AR 4 Y BIEE XA S EHPUTEIRFH A2 AR,

func sleep(duration: Duration)

15.1.5 ZAEXIE

EIEEPITHREF, HEENNNHABEPITER, NIZREEITE R, b, ©rPUB Future<T>
MNERH cancel () FFIEMN M HVEARRIELILIER, X—HERIRERMASHIMEAZNIIT, SIERN
hasPendingCancellation EMH TRELSHIHITHELER GEELRILIER, B An a1z EkRH
ITOE B SRR I AR AR AN (AT 25 B4R A,

class Future<T> {

// Send a termination request to its executing thread.
public func cancel(): Unit

class Thread {

// Check whether the thread has any cancellation request
prop hasPendingCancellation: Bool

AN RBI R AN A28 1B 2R,

main(): Unit {
let future = spawn { // Create a new thread
while (true) {
/7. ..
if (Thread.currentThread.hasPendingCancellation) {
return // Terminate when having a request

}
/7. ..
}
}
//. ..
future.cancel() // Send a termination request

future.get() // Wait for thread termination
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15.2 Z&ME LT

SRR BROBTIERER LT E, S8 TR TMEARISTIRIT N, AP AR, R 8E
spawn RIERXAZ, WA PUE & AF ThreadContext KRAURISLH, EFERFNLE N, AE—&
BE_EEHIFRITAN,

15.2.1 £ ThreadContext

ThreadContext £ HZ8AFE VUIF:

o SEHTTTE end AT AIHEHT context KX HIER CETEE L N XERMINAUL RN TT thread context
g5,
G 7715 hasEnded TR 2B context 28 C45H,

interface ThreadContext {
func end(): Unit
func hasEnded(): Bool
3

BRI AFRAF 17528 ThreadContext L, GHUESRIEMER R, 24 T NEE LN A:
« MainThreadContext: Fi/7 AT DATE Zum M B & AR 48 RS

BARTE AT IR R 2 ),

15.2.2 £ £ N SR

LK ThreadContext XN, A DUEIT ThreadContext XS IEALHY end F77EAIXN MY context &
ERMNE R, HHIEMIBITIEL context ERIATELAZ LXK ILTE R (ZMLAEL L), 715 LIRE, B17H
RERTE 40 E 2 1 context FHI G thread 1174 K5, XM contexts

FRERY, SCHNE R A ML context ERTAEZIEAIHAIT, B Al LAEIT hasPendingCancellation
B R BITRE B G RTZ UL ZA2 DU AN A2 R 2R AR,

15.2.3 ZERHEE

AU ThreadLocal<T> AJHTE X &L A H T &, MEELEMNL, SERTLEGNFEITIRIE X,
LENEBEAZEAR -SERMEEN, SMEHREEEN—MEEI, SENZRIVTARRESRE
RHIFIE, TS E MR R&IE, K, ThreadLocal<T> KZL&AE%L 2H, 2K ThreadLocal<T>
NEX AR, HA

o MEATE init A THELERSZE, FHETEREETEEN, SENDTENREKERI=E
None;

o B get/set ATIAEERHTEMNE, YEEHETEMEIRN None f5, HRIEEFNLTE
BRI RR,
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clas

b

s ThreadLocal<T> {
// Construct a thread-local variable contains None.
public init()

// Get the value of the thread-local variable of the current executing thread.
public func get(): ?T

// Set a value to the thread-local variable.
public func set(value: ?T): Unit

AN RBI R an Al LR R AR &

let

main

15.3.1

tlv = ThreadLocal<Int64>() // Define a thread-local variable

O: Unit {
for (i in 0..3) { // Spawn three threads
spawn {
tlv.set(i) // Each thread sets a different value
/] ...
println("${tlv.get()}") // Each thread prints its own value
}
3
/] ..

println("${tlv.get()}") // Print ‘"None®
// since the current thread does not set any value.

15.3  FZALH
[T RIE

JRFHERRRIE DR FHIPT, BIHITIH RS, NRFEEN—NEERE, N TEENE
—NRFEZERERERN, SE2FNA, A, RARIEZIEEENSIE T2SBEIEEE, TGS
TR TEF N EEESA! (6945 Int8, Int16. Int32, Int64. UInt8, UInt16, UInt32, UInt64), Fi/R2EH
(Bool) F15| IR F#1E,

o MTEECER, THEHEANRS, PN ERIERIERE:

load: 12EX

store: H A

swap: XH#:

compareAndSwap: RS HL
fetchAdd: %
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fetchSub: &%
fetchAnd: 5
fetchOr: %
fetchXor: Fak

// Signed Integers.
class AtomicInt8 {

init(val: Int8)

public func load(): Int8

public func store(val: Int8): Unit

public func swap(val: Int8): Int8

public func compareAndSwap(old: Int8, new: Int8): Bool

public func fetchAdd(val: Int8): Int8
public func fetchSub(val: Int8): Int8
public func fetchAnd(val: Int8): Int8
public func fetchOr(val: Int8): Int8
public func fetchXor(val: Int8): Int8

. // Operator overloading, etc.

class AtomicIntl16 {...}
class AtomicInt32 {...}
class AtomicInt64 {...}

// Unsigned Integers.

class AtomicUInt8 {...}
class AtomicUIntl16 {...}
class AtomicUInt32 {...}
class AtomicUInt64 {...}

o RTFARCER, UREEARIRE ., THURIE, NMERERIZERRE:

load: %EHX
store: 5 A
swap: A3t
compareAndSwap: A #1

// Boolean.
class AtomicBool {

BrAEE R
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init(val: Bool)

public func load(): Bool

public func store(val: Bool): Unit

public func swap(val: Bool): Bool

public func compareAndSwap(old: Bool, new: Bool): Bool

. // Operator overloading, etc.

b
o NTFFIHEE, REEARRE., THURIE, NMERERIZERRE:

load: 12HX
store: H A
swap: X
compareAndSwap: RS HL

class AtomicReference<T> where T <: Object {
init(val: T)
public func load(): T
public func store(val: T): Unit
public func swap(val: T): T

public func compareAndSwap(old: T, new: T): Bool
}

o AN, XTFRIZE5HZEAL AT UEIT AtomicOptionReference 1#72 “Z25H” (LA None 1),

class AtomicOptionReference<T> where T <: Object {
public init(val: Option(T))
public func load(): Option<T>
public func store(val: Option<T>): Unit
public func swap(val: Option<T>): Option<T>
public func compareAndSwap(old: Option<T>, new: Option<T>): Bool

PLEFES B E— MRS memory order, 4 ETH X Sequential Consistency M,
JE4EA] AE eI N EE SERARI NAF AL (51140 acquire/release MITEIIT <5,

15.3.2 lllegalSynchronizationStateException

IllegalSynchronizationStateException 2 —MNa{TH R, HHIUEMITH, HlanHL&EZHE
BECH RIS AR B R 2R, NENHRIRESIH RS,
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15.3.3 IReentrantMutex

IReentrantMutex EFJEAR B FHELRBHALED, #BEO T, FEFLERELEIRSE
N

« lock(): Unit: ZREUSH, GISRFRECAZI, FHZEYHETLAE
« tryLock(): Bool: ZiRXFkHu%
« unlock(): Unit: BEAs1

interface IReentrantMutex {
// Locks the mutex, blocks the current thread if the mutex is not available.
public func lock(): Unit

// Tries to lock the mutex, returns false if the mutex is not available,
< otherwise locks the mutex and returns true.
public func tryLock(): Bool

// Unlocks the mutex. If the mutex was locked repeatedly N times, this method
o should be invoked N times to

// fully unlock the mutex. When the mutex is fully unlocked, unblocks one of
o the threads waiting on its ‘lock®

// (no particular admission policy implied).

// Throws ISSE("Mutex is not locked by the current thread”) if the current

« thread does not hold this mutex.

public func unlock(): Unit

}

1. FFRETELIZE O N R ERIE KRB R R mED,
2. FFEEFELIIZE ONFEFIEEHIIURESFHERPHE I1legalSynchronizationStateExcep-
tion,

15.3.4 ReentrantMutex
ReentrantMutex FEfLU0 T~ /71

« lock(): Unit: ZREUSE, GNSRIRECAZE|, BHZEMHILAE
« tryLock(): Bool: ZIA{FKES1
« unlock(): Unit: BE#i

ReentrantMutex BN B, TER—INZIHRZ AEH—ERERE, WRSER ReentrantMutex £
LRI PMERAERFA, Lock AR YRILAZEZNZ B F BB, M tryLock /7IESZENIR[E] false,
ReentrantMutex ERJE A, BIUIR - MEEZXETE—NEEAFFER ReentrantMutex i, <33z
HFREZ ReentrantMutex, A T ECINREHOZ 5, unlock FYYEFIRELS 1ock FIE FH & RE DTHL,

7= ReentrantMutex ENER O FH, TIRFFFREMNK,
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// Base class for built-in reentrant mutual exclusion concurrency primitives.

sealed class ReentrantMutex <: IReentrantMutex {

// Constructor.
init(Q)

// Locks the mutex, blocks current thread if the mutex is not available.
public func lock(): Unit

// Tries to lock the mutex, returns false if the mutex is not available,
o~ otherwise locks the mutex and returns true.
public func tryLock(): Bool

// Unlocks the mutex. If the mutex was locked repeatedly N times, this method
o should be invoked N times to

// fully unlock the mutex. Once the mutex is fully unlocked, unblocks one of
< the threads waiting in its ‘lock' method, if any

// (no particular admission policy implied).

// Throws ISSE("Mutex is not locked by the current thread”) if the current

o thread does not hold this mutex.

public func unlock(): Unit

15.3.5 synchronized

BT synchronized S FF1— 1 ReentrantMutex X4, X E/SEEMACHEHI TR, #H15H—
i 18] H AR — NPT EE AU, ReentrantMutex Y ELJRAE A ST DAVE 2L %45 synchro-
nized X, BOKSFEUW ML

//
//
//

*synchronized® expression

let m: ReentrantMutex = ...

synchronized(m) {

foo()
}
// ==
// is equivalent to the following program.
// ==
let m: ReentrantMutex = ...
m.lock()
try {

foo()
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} finally {
m.unlock()
}

IE&: synchronized 55 IReentrantMutex %I FHE,

o —DNERIEFEE A synchronized BRI EL 2 BT, 24150 IKEZ ReentrantMutex MR AVEL, WHR
TCFEARBOZ, MY ATEAZBHZE;

o —PNRIEFEIRH synchronized BIHHIRESEE Y 5, 2 HARERZ ReentrantMutex MR, He
PAT— unlock #(F, HILRVFHRER—NEFPHY synchronized fASHL,

« TEFIX synchronized EMHRIBE AR return e BIZRNG, 2555 e KEF v, FHEH m.unlock(),
BEIRE v,

« % synchronized BIfHIARALEINE break 87 continue £ixR, I HiZEEXRHITES ISR+
HIZREEE, A2 BshEH m.unlock () 77,

« HfE synchronized BIHRIRSEL AL & T8 H Bk HIZ RS EE, =830 m.unlock () 7%,

synchronized FRIAZH BNF 20

synchronizedExpression

!

: 'synchronized’ '(' expression ')' block

’

Hrh expression 2— ReentrantMutex FJXT 5,

15.3.6 Monitor

Monitor B—THNEREIELEN, BEHE T EFUMANS ZMEXEFZE (WHEFRFIND .
Monitor AJ DAELRRRPHZEFFERR B 5 — PERERE S DIRE T, XE— M HH =R 8HTEAER ST
HLA, EZEEAT T

« wait(timeout!: Duration = Duration.Max): Bool: ZEfFH(55, PHZEYRFILAE
« notify(): Unit: MEfE—N7E Monitor FZERFLAE (UNEH)
« notifyAll(): Unit: MEEEFTETE Monitor LERFLIE (WHRA)

A Monitor XM wait, notify B0 notifyAll J7ikH(, 75 ZMAER 4 ATLAR CERA N A Monitor
o wait JTTEBEW TR

1. BRI RTZAEENZ Moni tor X M A5 IS A

2. THZEHFILAE, FINZE2RBEH0Z Monitor 81, FHICFEIBUREL

3. FREENETLAEGAFE— Monitor LM notify B¢ notifyAll FFiEMIZE&IER HES
4, TR BT AEFE RN FEE Moni tor 81, TRE % 0 RAFRE R EL

ER: wait HEER —PA[IESE timeout, TEEEREZ, WRZEHENRERGARIEHE
FERYSEIE, RITCIRRIE— MR WP ZE RN ——RIAT RE 2 MR B B RS BRI . It
G, HREIE S MTEBER TSI A 2 A R R ——EX A B L T, wait IREMER HSCHIRE HI— T RE
N true =X false, FILEIIT A BHIRLHR wait EE—MERF:
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synchronized (obj) {
while (<condition is not true>) {
obj.wait();

}
Monitor BN R:

class Monitor <: ReentrantMutex {
// Constructor.
init(Q)

// Blocks until either a paired ‘notify' is invoked or ‘timeout' pass.

// Returns ‘true' if the monitor was signalled by another thread or ‘false' on
< timeout. Spurious wakeups are allowed.

// Throws ISSE("Mutex is not locked by the current thread”) if the current

o thread does not hold this mutex.

func wait(timeout!: Duration = Duration.Max): Bool

// Wakes up a single thread waiting on this monitor, if any (no particular
o admission policy implied).

// Throws ISSE("Mutex is not locked by the current thread”) if the current
o thread does not hold this mutex.

func notify(): Unit

// Wakes up all threads waiting on this monitor, if any (no particular

«~ admission policy implied).

// Throws ISSE("Mutex is not locked by the current thread”) if the current
o thread does not hold this mutex.

func notifyAll(): Unit

15.3.7 MultiConditionMonitor

MultiConditionMonitor B —PAEREIESM, 4T T EFI—HS XIS
W, ZENMHTE Monitor 208 IS @t & BRI # .,
AT

+ newCondition(): ConditionID: AIE—MHTHIZERATIH S YRTAN G CHL, REI—MFER Con-
ditionID FRIAAF

« wait(id: ConditionID, timeout!: Duration = Duration.Max): Bool: FHfHzE, PHZEYR1L
2

+ notify(id: ConditionID): Unit: MifE—7E Monitor FEERHFRILIE (WWHRHA)
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« notifyAll(id: ConditionID): Unit: MiFEFFETE Monitor EZEEHFRILE (WNERFA)

HIEEI RS, MultiConditionMonitor (%H 5 2 %M ConditionID 5£Hi, &X1EH newCondition &l
2N — NSRS S LI R B, FHIREIN N KA ERME—IRIRR

external struct ConditionID {
private init() { ... } // constructor is intentionally private to prevent
// creation of such structs outside of
- MultiConditionMonitor

3

BEFEEMHERT LK — MultiConditionMonitor SEfIR[AIAY ConditionID fE4AHELA, =&
F0% ConditionID (FI4N{#F unsafe), HHT ConditionID ATELESAIEE (U0 ELEIRS], N
HSRAFI B AE, BRI SR EHESE) FIAIE T HY MultiConditionMonitor MHZE, ALK “AhE6”
conditonID & A MultiConditionMonitor H=5% I1legalSynchronizationStateException,

class MultiConditionMonitor <: ReentrantMutex {
// Constructor.
initQ)

// Returns a new ConditionID associated with this monitor. May be used to
o implement

// "single mutex -- multiple wait queues"” concurrent primitives.

// Throws ISSE("Mutex is not locked by the current thread”) if the current
o thread does not hold this mutex.

func newCondition(): ConditionID

// Blocks until either a paired ‘notify' is invoked or ‘timeout' pass.

// Returns ‘true' if the specified condition was signalled by another thread
» or ‘false' on timeout.

// Spurious wakeups are allowed.

// Throws ISSE("Mutex is not locked by the current thread”) if the current

o thread does not hold this mutex.

// Throws ISSE("Invalid condition”) if ‘id‘ was not returned by ‘newCondition®
o of this MultiConditionMonitor instance.

func wait(id: ConditionID, timeout!: Duration = Duration.Max): Bool

// Wakes up a single thread waiting on the specified condition, if any (no

o particular admission policy implied).

// Throws ISSE("Mutex is not locked by the current thread”) if the current

« thread does not hold this mutex.

// Throws ISSE("Invalid condition”) if ‘id‘ was not returned by ‘newCondition®
«» of this MultiConditionMonitor instance.

func notify(id: ConditionID): Unit
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// Wakes up all threads waiting on the specified condition, if any (no
« particular admission policy implied).
// Throws ISSE("Mutex is not locked by the current thread”) if the current
o thread does not hold this mutex.
// Throws ISSE("Invalid condition”) if ‘id' was not returned by ‘newCondition®
» of this MultiConditionMonitor instance.
func notifyAll(id: ConditionID): Unit
}

Al A MultiConditionMonitor ESLHI— “KEREENE R FIFO A", HEAFIAZ, get()
SUERHZE; M4BTI TR, put() 2WFHZE,

class BoundedQueue {
// Create a MultiConditionMonitor, two Conditions.
let m: MultiConditionMonitor = MultiConditionMonitor()
var notFull: ConditionID

var notEmpty: ConditionID

var count: Int64 // Object count in buffer.
var head: Int64 // Write index.
var tail: Int64 // Read index.

// Queue's length is 100.
let items: Array<Object> = Array<Object>(100, {i => Object()})

init(Q) {
count = 0
head = 0
tail = 0@

synchronized(m) {
notFull = m.newCondition()
notEmpty = m.newCondition()

// Insert an object, if the queue is full, block the current thread.
public func put(x: Object) {
// Acquire the mutex.
synchronized(m) {
while (count == 100) {
// If the queue is full, wait for the "queue notFull"” event.
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m.wait(notFull)
}
items[head] = x
head++
if (head == 100) {
head = 0
}

count++

// An object has been inserted and the current queue is no longer
// empty, so wake up the thread previously blocked on get()

// because the queue was empty.

m.notify(notEmpty)

} // Release the mutex.

// Pop an object, if the queue is empty, block the current thread.
public func get(): Object {

// Acquire the mutex.

synchronized(m) {

while (count == 0) {
// If the queue is empty, wait for the "queue notEmpty" event.
m.wait(notEmpty)

}

let x: Object = items[taill]

tail++

if (tail == 100) {
tail = 0

}

count--

// An object has been popped and the current queue is no longer
// full, so wake up the thread previously blocked on put()

// because the queue was full.

m.notify(notFull)

return x

} // Release the mutex.
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15.4 MNFREAY

WAL T RO R iR R N A MR RR, ERUE T — DN — MBI 18R, WIN—Er]
DARH RN (Rl — ZE B A AR WL E

o WREEBERS, LT HBARE K,
o WMEEEEIERS, — MREMEEINER: 7 happens-before 7 B EHEILN— NS RIERES
ANHIE,

FEEFRFF R FEF N R WERIER, RI— PSR E BN 20 5 — NIRRT U,

15.4.1 %{3EZ=% Data Race

QUSRI [F— DRV IR], HEE— N2 EME, mEIXW MEEZ [BIZA happens-before
KHR (TE15.42 TES, WK —DEIEFRSF,

Xf“E— DRI R” BHE X
1. XRE—" primitive type. enum. array ZKBIAJEEEEE struct/class ZKAATE—1 field AY
VriRl, EEAEN R — DRI,
2. X struct/class ZEBIHIANF] field FITTR], BEAEXN A FEHRAITIIAL,
15.4.2 Happens-Before
o BFIFRNL: F—MEETEMEIE happens-before T 1ZZA2 HHIE R G SHRIE,

var a: String

main(): Int64 {
a = "hello, world”

println(a)
return 0

3

// OUTPUT:

// hello, world

o SRRESFUN: GISRLAR A GBI spawn QIEZRAE B, ABALIE A [ spawn #/F happens-before T4
2 B HHEEERE,

var a: String = "123"

func foo(): Unit {
println(a)
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main(): Int64 {
a = "hello, world”

let fut: Future<Unit>= spawn {

foo()
}
fut.get()
return 0
}
// OUTPUT:

// hello, world

o LRI WIERLAZ A VA futureB.get() FHAINIRME, HLLIE B HHEEEE(E happens-
before T4HE A 1 futureB.get() VA, R A A futureB.cancel () 7 H&AE B fEIlt >
J5V31A] hasPendingCancellation, ARZIXMMERI happens-before XH,

var a: String = "123"
func foo(): Unit {

a = "hello, world”

main(): Int64 {
let fut: Future<Unit> = spawn {

foo()
}
fut.get()
println(a)
return 0
}
// OUTPUT:

// hello, world

o SRERDHN: ER—MEERPNR BINERFH, FSE%) ERREFE—-P2F. —PEEN
— DR RATERAE (BN EFBAIESERIE) happens-before TIX PN &F _EESN X MNEH N L
AOERME (BIA B 73T _EBHRE)

- FFZEMN: NTERTREENREFE D 2F, —PMEREN—DMRTZEREIE happens-
before TIX P25 LIGLLATHE IR F L EAIRE,

o [EIEMERIN: G05R A happens-before B H. B happens-before C, #EZ A happens-before C,
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16.1 const L=

const L EZE—FRIRINZ R, TR DUE NTEGRIENTTRORE, FHHEBITIN AR SN &,

const ZF & 5 let/var FHAMZE ERIX BIZAEE XN FEAIGAL, HWH const RN WIMA., Kt
const LEAVEAIGER const RIS FFHETY,

5 let/var —#f, const AL & & Mg LA,

const FIKF M, T E S

const a: Int64 = 0 // ok

const b: Int64 // error, b is uninitialized

const ¢ = f() // error, f() is not const expression
const d = @ // ok, the type of d is Int64

func f(): Unit {}

const L& E XA LG let/var FIARVZE—FEFH, 5 let/var FFEHZERFE, const HTTESRIERT
A DS RIS R, a] DAKIERV DR 717N &L,

const a = 0

main(): Int64 {
let b: Int64 = a // ok
print(a) // ok
let c: VArray<Int64, $0> = [] // ok
return 0

3

e
il
i

NREET RAE Lo

const TEA|UELRELE, BT E, FOKALE, const
const a = 0 // ok
class C {

const b = @ // error, const member field must be modified by static
static const ¢ = 0 //ok

321
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var v: Int64

init() {
const d = 0 // ok
v=Db+c+d

3
}
extend C {

const e = @ // error, const cannot be defined in extend
}

const 258 AT DAV AN 2R BRI AT A SCRI R R, ] DAVE A R PRI A A E mut SRR BREL

struct Foo {
let a = 0
var b = 0

const init() {}

func 10 {}
const func f20) {3}
mut func f3() {

b =123

main(): Int64 {
const v = Foo()
print(v.a) // ok
print(v.b) // ok
v.f1() // ok
v.f2() // ok
v.f3() // error, f3 is mut function
return 0

b

const ZEHNIAM G ZRAIL BRI A AL A EZ const BY (JRE const, BLEMAMIMIG), KRR
AT EAE,

struct Foo {
let a =0
var b =0
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const init() {}

}

func f() {
const v = Foo()
v.a =1 // error
v.b =1 // error

}

16.2 const XA

LR EIAIIRIAN, WA const RIAK, IXLERIANEE TR DAERERRIENGE ST, 1E const
R, XERE—RIFNRIAN, HBGRASHERFENIEITRE, MEEEIE const R, const &
IRARIETE YR IR SKAE,

PATRRIZAERZ const FRIKF,

. BUE2EEL, Bool. Unit. Rune. String KA FHE (FMESHETHH),
. FTETTEEZ const RIAKY array FHEE (FEEZ Array 27), tuple FH =,
. const &, const REJYZ, const REHHIREAZE,
. const BR%L, EIEER const FRARIERELS. 755 const BRECE KA lambda.  PAN XL pREGR A AY bR
Rk
5. const REUAA (13 const MIERED , ZEREIIRIEARMLIE const RIER, FrALSMHE
const RIXH,
6. FITEZSEHEE const RIAH) enum MIEEREAH, FITLSEH enum &2,
7. BUEZRAL Bool. Unit. Rune. String XRREEFREN. REARIEA, BERENX, FrERIEK
EBNJIE const FRIAT,
8. if. match. try. #HHIFERRIAAX (B1E return. break. continue. throw). is. as. XLERIAANAY
FIKAWIER 2 const RIKH,
9. const RIARAIAL AT (FEEEMHAITIRD, tuple KUKV
10. const init 1 const ERELHH this 1 super ik,
11. const FRIATH const LB REREURA, HATELSAIESE const Rk,

e O R

16.3 const R X

const E N2 —KFE E Y, EXE E TR YHNRRIARENLTE const RIAI, FH HIXLER X NG
KGRI SRAE,
const |t N 2%6 const ZE#IAFRIAR,
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16.4 const K%

const BREUE —RRFIRATRREL, IXLEREE S T ] DATEGRIEN SRIEMIRE ST, 7E const b N SCHRIE A XA
BRIEGHS, XERBMESTERIENPUTIE, MEEEIE const T3, const BREEHIE 1@ K £ —FEAE 1B TIY
AT,

const FRN S 18 R AU X B2 BRI T30 52 M gm i i SRE M INREE, const BREHH HEEHIAAEH, const
Fik, ZBRAE IR ERIET,

1. const ERELFERRAUE A const 111,

2. 2JF const BREUH static const BREH L EETT R const AARAMYSMNTAS &, B3 const £/FZF&. const
AR AL E, HEINBEZEEH R, const init BREUR const SLFIAL G RELER T HETIIA] const A
FRRISNERAE &, HE AT DAV A 2 R 2R B A SE Il Al R AR &

3. const BREHFHIRIAXELLHUZ const FRIXIK, const init ERIEBRSb,

4. const ERELHRIDAEA let. const FARHTHIEEIA &, EASHE: var,

. const BREH RIS EEAFIR BIRANE B RIFME, MR ZKEE LSS const RIAREK,

BRI BRI R REE A const RIATEH, (EAIAR DUEN @RS HFH,

. const RECR—EHSTERBFEN T, FIUTR]ATEIE const BRELH 1B T IE A,

. const BRIESIE const BRELE ZHFIN —2L,

. BUEZEAL Bool. Unit. Rune. String ZUAT enum SCREE X const SEAI Y 5 BRI #K

. AT struct M class, RAENT constinit 4 8EE X const L% 7 K%L, class Y const SEHil % 5

PRIECRER open HYs struct FHY const SEFIIAL R KA EEZ mut B9

(6]

N0 00 N O

const func f(a: Int64): Int64 { // ok
let b =6
if (@a>58% (b +a) <15) {
return a * a

}

return a
}
class A {

var a = 0
}

const func f1(a: A): Unit { // ok
return

const func f2(0): A {
return A() // error, A did not contains const init
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16.4.1 FEOHH const KL

BRI PUE X const BREL, (H522 PR BUIBR il

. FEOHE) const B, SRR A const BRI S SLINFE [,

B OHMIE const BKEY, SEEI2EAUER const 8X3F const BRECET A LB EZ

. BEORY const REUS R IHY static & —#F, HBETEZIEO(ENZRLTRAIN 5, ZLTRAYZRIAE

TUE AR & BE(H FIXLE const BREL,

interface I {
const func f(): Int64
const static func f2(): Int64

const func g<T>(i: T) where T <: I {
return i.f() + T.f2(0)

16.5 constinit

BT const init R7E T HFLE B 7E W struct/class F] A TE const A F, — NRABESLE X const init

BURT DA 51
1. WRLFI2EEE class, WIAEERHE var FHARSLAIR A&, GNATIEFE X const init, 215 24l

KATEFRIE, HHIM const init JUE R const init (AT AZRIE A& R EHH TS const
init), WERAEEH const init NS,

Object ZKAIHITEZ init 172 const init, [F It Object HYF2ER] PAHEAIZ const inito
HRTRRIR SR R AR B R EVIGAE, VIBELESE const RIAT, ENIAYFE X const inito
const init P A] DA AR (EFRIA TN L AR 2 MRME, BRILDAIMRER H e ERIL R,

const init 5 const EEHIIXHIE const init NN SLFI R RZE B TIME (FEFEHRERIEZR)

struct R1 {
var a: Int64
let b: Int64

const init() { // ok

a=2o0
b =20
}
}
struct R2 {

I
S

var a
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let b =0

const init() {} // ok

func zero(): Int64 {

return 0
}
struct R3 {
let a = zero()
const init() {3} // error, Initialization of a is not const expression
}
class C1 {
var a = 0
const init() {} // error, a can not be var binding
}
struct R4 {
var a = C1()
const init() {3} // error, Initialization of a is not const expression
}

open class C2 {
let a =0
let b = R2()

const init() {} // ok

class C3 <: C2 {
let c =0

k

o

const init() {3} //

o

RAE
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Ef# (Annotation) Z—FHHTERH LIVRKRIETE, ©RRAHRIFIREE BTN HEUME ERLH
FFE I TIRE,

R EARIIEEREI T :

@Annotationi[argl, arg2l

@Annotation2
class Foo {}

MR LU RIBYEA B,
HIBTEMASE SN

annotationList: annotation+;

annotation
: '@' (identifier '.')* identifier ('[' annotationArgumentlList ']')?

annotationArgumentList

: annotationArgument (',' annotationArgument)* ' '?
annotationArgument
: identifier ':' expression
| expression
TR ZEAMER T —RNIEE. BT ROENM R IGEEER, RIESSERITN 252X LY
PRI, WIRAE AN N AR S 2 R Z B TE TR I, QSR AR AL 2 77 AT AS A U R 12w 1R AR

H
Ho

17.1  BHE TR

EE X ERLA AR I R S RBARIEN S, BRIRERATTEIE Z IMEHEZEAEE, DU ER
TRHIEH,

327
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B A ARTERAUFE R, s R AR, BB, RS BE, WS EE I, MiEes
AR, (RTEREIREREERY) RESEGEA L,

Tr&#E ] DB B 8 CEEUARAE @Annotation 7 ZVAIE H Y B & FR,

@Annotation HEEMEI class, FHAHBERE abstract &% open B¢ sealed &/l class,

H—" class FHHEFRE T @Annotation, ALAENEREEZE/D— const init K%L, HNIGwEF
mRWEE,

THEZE DB E XFEEEIF

@Annotation

public class CustomAnnotation {
let name: String
let version: Int64

public const init(name: String, version!: Int64 = 0) {
this.name = name
this.version = version

// use annotation
@CustomAnnotation["Sample”, version: 1]
class Foo {}

FREEFEERMENEMGESTERA F B EBEFHRNAIEH const init lEE A%
LA,
FATE -

1. ERFEIIEE S FEHZEE -, EEMN (1 ESHFERINFEaLSEFNEASE, B
72 const FRIAI,
2. NFHELSHER LRI FEIRR RIFE RS S,

@Annotation
public class MyAnnotation { ... }

@MyAnnotation // ok
class Foo {}

RFF—NERES, A MERETREERZR, BREL,
B FORIEEATZ ™ Annotation TEAUBRIINTBRICELH Annotation AORREENT R L,

@MyAnnotation
@MyAnnotation // error
class Foo {}
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@MyAnnotation
@MyAnnotation2
class Bar {}

Annotation NP, Kt —DRAUFEMITEGE L 2ok BeE I FEHIVER, RFEER
RIEMTEEEE, FEITAE AR EAENA,

@BaseAnno
open class Base {}

@InterfaceAnno
interface I {3}

@SubAnno
class Sub <: Base & I {} // Sub has only SubAnno annotation information.

B E AT DARRS B A DAVEARIALE, XA DAR D PR B BIIRA, IXSRIEMRTRZEAE A @Anno-
tation INFAR{T: target 244,
target ZHFE LK SHTE N Z B E IEMTH BN E, target B SEZE—1D Ar-

ray<AnnotationKind>,

AT ARR A B T

- KA (class. struct. enum. interface)
o BRBRE/AIERE T RISEL

o AR A B

o AR H

. AR

o BEREMERAA

H

D

H

public enum AnnotaitionKind {
| Type
| Parameter
| Init

| MemberProperty

| MemberFunction

| MemberVariable

@Annotation[target: [Type, MemberFunction]]
class CustomAnnotation{}

@Annotation

class SubCustomAnnotation{}

@Annotation[target: []1]
class MyAnno{}
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SHIRAIRTE target BN, 2B E IEMATVRE L2 E, HRE target i, HAEFATEREIRY
FIER A,



fifs A GETETR

A1 A
A11 TR

DelimitedComment
"/x' ( DelimitedComment | . )*? 'x/'

LineComment
"//' ~[\u@0oA\u0oeD]*

A1.2 ZTHMRAT

WS
: [\u0020\u0009\u000C]

NL: "\u@@oA’ | '\u@@@D’' '\u@@oA’ ;

A13 HS

DOT: '.' ;
COMMA: ','
LPAREN: '(' ;
RPAREN: ')' ;
LSQUARE: '[' ;
RSQUARE: '1' ;
LCURL: "{' ;

RCURL: '}' ;

EXP: &%’
MUL: '*'
MOD: '%'

DIV: '/’ ;

331
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ADD: '+' ;
SuB: '-' ;
PIPELINE: '

COMPOSITION:

INC: '"++'
DEC: '--'" ;
AND: '&&'" ;
OR: "Il ;
NOT: "!'
BITAND: '&'
BITOR: '|'
BITXOR: '*'

>’

’

)

’

LSHIFT: '<<’
RSHIFT: '>>' ;

COLON: ':'

SEMI: ';' ;
ASSIGN: '='
ADD_ASSIGN:
SUB_ASSIGN:
MUL_ASSIGN:
EXP_ASSIGN:
DIV_ASSIGN:
MOD_ASSIGN:
AND_ASSIGN:
OR_ASSIGN:

)

’

)

l*:I

tast

Tkk='
=t
roy—
'&&:'

I||_I

BITAND_ASSIGN:
BITOR_ASSIGN:

BITXOR_ASSIGN:
LSHIFT_ASSIGN:
RSHIFT_ASSIGN:

ARROW: '->'
BACKARROW:

’

l<_

DOUBLE_ARROW:
ELLIPSIS: '...
CLOSEDRANGEOP:

RANGEOP: ..

HASH: '#' ;
AT: '@’ ;
QUEST: '?'
UPPERBOUND :
LT: '<' ;

'

]

'&

’

’

’

l

)

)

’

1]

PA?

<<=
l>>:l

’

l:>l

]

’

l<:

]

’

LN

’

&k A SFIBE



GE: '>=' ;

NOTEQUAL: '!=' ;

EQUAL: '==' ;

WILDCARD: '_' ;

BACKSLASH: '\\' ;
QUOTESYMBOL: '‘';

DOLLAR: '$':

QUOTE_OPEN: '"' ;
TRIPLE_QUOTE_OPEN: """"' NL;
QUOTE_CLOSE: '"' ;
TRIPLE_QUOTE_CLOSE: '"""'
LineStrExprStart: '${' ;
MultiLineStrExprStart: '${’

A1.4 KHET

INT8: 'Int8' ;

INT16: 'Int16' ;

INT32: 'Int32' ;

INT64: 'Int64' ;
INTNATIVE: 'IntNative' ;
UINT8: 'UInt8' ;

UINT16: 'UInt16' ;
UINT32: 'UInt32' ;
UINT64: 'UInt64' ;
UINTNATIVE: 'UIntNative' ;
FLOAT16: 'Float16’' ;
FLOAT32: 'Float32’' ;
FLOAT64: 'Float64' ;

RUNE: 'Rune’ ;
BOOLEAN: 'Bool’ ;
UNIT: 'Unit’' ;

Nothing: 'Nothing’ ;
STRUCT: 'struct' ;

ENUM: 'enum' ;

THISTYPE: 'This';
PACKAGE: 'package' ;
IMPORT: 'import' ;
CLASS: 'class’ ;
INTERFACE: 'interface' ;

)
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FUNC: 'func';

MAIN: 'main’;

LET: 'let’ ;

VAR: 'var' ;

CONST: 'const' ;
TYPE_ALIAS: 'type' ;

INIT: 'init'
THIS: 'this' ;
SUPER: 'super' ;
IF: 'if' ;

ELSE: 'else' ;
CASE: 'case' ;
TRY: 'try' ;

CATCH: 'catch' ;
FINALLY: 'finally' ;
FOR: 'for' ;

DO: 'do’' ;

WHILE: 'while' ;
THROW: 'throw' ;
RETURN: 'return’ ;
CONTINUE: 'continue' ;
BREAK: 'break'’
IS: 'is' ;

AS: 'as' ;

IN: 'in' ;
MATCH: 'match’
FROM: 'from' ;
WHERE: 'where';
EXTEND: 'extend';
SPAWN: 'spawn';

’

’

SYNCHRONIZED: 'synchronized'’;

MACRO: 'macro’;
QUOTE: 'quote';
TRUE: 'true';
FALSE: 'false’;
STATIC: 'static’;
PUBLIC: 'public’ ;
PRIVATE: 'private' ;
PROTECTED: 'protected’
OVERRIDE: 'override' ;
REDEF: 'redef"

)

’

&k A SFIBE
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ABSTRACT: 'abstract' ;
OPEN: 'open' ;
OPERATOR: 'operator' ;
FOREIGN: 'foreign’;
INOUT: 'inout';

PROP: 'prop';

MUT: 'mut’;

UNSAFE: 'unsafe’;

GET: 'get’;

SET: 'set’;

A15 FHE

IntegerLiteralSuffix
"i8' |'i16' |'i32" |'i64' ['u8' |'ul6' |['u32’' |
IntegerLiteral
: BinarylLiteral IntegerLiteralSuffix?
| OctallLiteral IntegerLiteralSuffix?
| DecimalLiteral '_'x IntegerLiteralSuffix?
| HexadecimallLiteral IntegerLiteralSuffix?
BinarylLiteral
"0’ [bB] BinDigit (BinDigit | '_')=*
BinDigit
[01]
OctallLiteral
'0' [00] OctalDigit (OctalDigit | '_')=*
OctalDigit
[0-7]
Decimalliteral
: (DecimalDigitWithOutZero (DecimalDigit | '_')*)

fragment DecimalFragment
: DecimalDigit (DecimalDigit | '_')*

fragment DecimalDigit

'u64’

| DecimalDigit

335
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[0-9]

fragment DecimalDigitWithOutZero
[1-9]

Hexadecimalliteral
'@" [xX] HexadecimalDigits

HexadecimalDigits
: HexadecimalDigit (HexadecimalDigit | '_')*

HexadecimalDigit
[0-9a-fA-F]

FloatLiteralSuffix
"f1e' | 'f32' | 'fe4’

FloatLiteral
: (DecimallLiteral DecimalExponent | DecimalFraction DecimalExponent? |
< (DecimalLiteral DecimalFraction) DecimalExponent?) FloatLiteralSuffix?
| ( Hexadecimalprefix (HexadecimalDigits | HexadecimalFraction |
o (HexadecimalDigits HexadecimalFraction)) HexadecimalExponent)

!

fragment DecimalFraction : '.' DecimalFragment ;

fragment DecimalExponent : FloatE Sign? DecimalFragment ;
fragment Sign : [-] ;
fragment Hexadecimalprefix : '@' [xX] ;

DecimalFraction : '.' DecimallLiteral ;
DecimalExponent : FloatE Sign? Decimalliteral ;

!

HexadecimalFraction : '.' HexadecimalDigits ;
HexadecimalExponent : FloatP Sign? DecimalFragment ;
FloatE : [eE] ;

FloatP : [pP] ;

Sign : [-1;
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Hexadecimalprefix : '@' [xX] ;

RunelLiteral
"\'"" (SingleChar | EscapeSeq ) '\'’

SingleChar
~L"\\\r\n]

EscapeSeq
: UniCharacterLiteral
| EscapedIdentifier

’

UniCharacterLiteral
"\\' 'u’ '"{' HexadecimalDigit '}’
| '\\'" 'u' '{' HexadecimalDigit HexadecimalDigit '}’
| "\\" "u’ "{' HexadecimalDigit HexadecimalDigit HexadecimalDigit '}’
[ "\\'" "u’ "{' HexadecimalDigit HexadecimalDigit HexadecimalDigit
< HexadecimalDigit '}’
| '\\'" "u' '{' HexadecimalDigit HexadecimalDigit HexadecimalDigit
< HexadecimalDigit HexadecimalDigit '}’
| "\\'" "u’ "{' HexadecimalDigit HexadecimalDigit HexadecimalDigit
< HexadecimalDigit HexadecimalDigit HexadecimalDigit '}’
| '\\'" "u' '"{' HexadecimalDigit HexadecimalDigit HexadecimalDigit
< HexadecimalDigit HexadecimalDigit HexadecimalDigit HexadecimalDigit '}’
| "\\' "u’ "{' HexadecimalDigit HexadecimalDigit HexadecimalDigit
< HexadecimalDigit HexadecimalDigit HexadecimalDigit HexadecimalDigit
o HexadecimalDigit '3}’

EscapedIdentifier
l\\l (Itl | lbl | lrl | lnl | l\ll | rna | I\\l | lf‘l | lvl | l@' | '$l)

ByteLiteral
'b’ '\'' (SingleCharByte | ByteEscapeSeq) '\’’

ByteEscapeSeq
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: HexCharByte
| ByteEscapedIdentifier

’

SingleCharByte
// ASCII 0x@0~0x7F without \n \r \’' \" \\
// +——————- +————- +-———- +
// | Rune Hex | Dec |
// +-—=—=== +-——— e +
// 1 \n | A | 10 |
// | \r | e | 13 |
/7 1\ | 22 ] 34 |
/71N | 27 | 39 |
/7 1 \\ | 5C | 92 |
// +——————- +-————- +-———- +

= [\u0000-\u0009\u0deB\ud@dC\udRE-\ud021\ud023-\ud026\ud@28-\ud@5B\ud@5D-\udd7F]

fragment ByteEscapedIdentifier
I\\l (,t, | Ibl | Ir.l | lnl | I\ll | rna | I\\I | I,f_‘l | IVI | ,0')

fragment HexCharByte
"\\' 'u’ '"{' HexadecimalDigit '}’
| '\\" 'u’ "{' HexadecimalDigit HexadecimalDigit '}’

’

ByteStringArraylLiteral

'b' """ (SingleCharByte | ByteEscapeSeq)x '"'
JStringlLiteral
'3 """ (SingleChar | EscapeSeq)x '"’
LineStrText
. ~["\\\r\n]

| EscapeSeq

’
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TRIPLE_QUOTE_CLOSE
: MultiLineStringQuote? '"""' ;

MultiLineStringQuote
l”l+

MultiLineStrText
:~(C\\D)
| EscapeSeq

’

MultiLineRawStringlLiteral
: MultilLineRawStringContent

fragment MultilLineRawStringContent
: HASH MultilLineRawStringContent HASH
| HASH '"' .%? '"' HASH

’

A1.6 FRIAFT

identifier
: Identifier
| PUBLIC
| PRIVATE
| PROTECTED
| OVERRIDE
| ABSTRACT
| OPEN
| REDEF
| GET
| SET

Identifier
'_'x Letter (Letter | '_' | DecimalDigit)=*
| '*" '_'* Letter (Letter | '_' | DecimalDigit)*x '‘'

’

Letter
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: [a-zA-Z]

DollarIdentifier
'$' Identifier

A2 1BIE
A2.1 GRETT

translationUnit
: NL*x preamble end* topLevelObject* (end+ mainDefinition)? NL* (topLevelObject
< (end+ topLevelObject?)*)? EOF

end
: NL | SEMI

A22 HEXMEFA

preamble
. packageHeader? importList*

packageHeader
: PACKAGE NL* packageNameldentifier end+

packageNameIdentifier
: identifier (NL* DOT NL* identifier)=

importList
: (FROM NL* identifier)? NL* IMPORT NL* importAllOrSpecified
(NL* COMMA NL* importAllOrSpecified)* end+

’

importAllOrSpecified
: importAll
| importSpecified (NL* importAlias)?
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importSpecified
(identifier NL* DOT NL*x)+ identifier

importAll
(identifier NL* DOT NL=*x)+ MUL

importAlias
: AS NL* identifier

A.2.3 top-level & X

topLevelObject
classDefinition
interfaceDefinition
functionDefinition
variableDeclaration
enumDefinition
structDefinition
typeAlias
extendDefinition
foreignDeclaration
macroDefinition
macroExpression

A.2.3.1 class EX

classDefinition
: (classModifierList NL*)? CLASS NL* identifier
(NL* typeParameters NLx)?
(NL* UPPERBOUND NL* superClassOrInterfaces)?
(NL* genericConstraints)?
NL* classBody

’

superClassOrinterfaces
: superClass (NL* BITAND NL* superInterfaces)?
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| superInterfaces

’

classModifierList
: classModifier+

classModifier
: PUBLIC

| PROTECTED

| INTERNAL

| PRIVATE

| ABSTRACT

| OPEN

typeParameters
: LT NL* identifier (NL* COMMA NL* identifier)® NL* GT

superClass
: classType

classType
: (identifier NL* DOT NL*)* identifier (NL* typeParameters)?

’

typeArguments
: LT NL* type (NL* COMMA NL* type)* NL* GT

superInterfaces
: interfaceType (NL* COMMA NL* interfaceType )x*

interfaceType
: classType

genericConstraints
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: WHERE NL* (identifier | THISTYPE) NL* UPPERBOUND NL* upperBounds (NL* COMMA
o NL* (identifier | THISTYPE) NL* UPPERBOUND NL* upperBounds)=*

upperBounds
: type (NLx BITAND NL* type)=*

classBody
: LCURL endx*
classMemberDeclaration* NL*
classPrimaryInit? NL*
classMemberDeclaration* end* RCURL

classMemberDeclaration
(classlInit

staticInit
variableDeclaration
functionDefinition
operatorFunctionDefinition
macroExpression
propertyDefinition

N — — — — — — ..

endx*

classInit
(classNonStaticMemberModifier | CONST NL*)? INIT NL*x functionParameters NLx*
< block

staticInit
: STATIC INIT LPAREN RPAREN
LCURL
expressionOrDeclarations?
RCURL

’

classPrimaryInit
(classNonStaticMemberModifier | CONST NL*)? className NL*x LPAREN NLx
classPrimaryInitParamLists
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NL* RPAREN NLx*
LCURL NL=*
(SUPER callSuffix)? end
expressionOrDeclarations?
NL* RCURL

className
: identifier

classPrimaryInitParamLists
: unnamedParameterList (NL* COMMA NL* namedParameterList)? (NL* COMMA NL=*
< classNamedInitParamList)?
| unnamedParameterList (NL* COMMA NL* classUnnamedInitParamList)? (NL* COMMA
< NL* classNamedInitParamList)?
| classUnnamedInitParamList (NL* COMMA NL* classNamedInitParamList)?
| namedParameterList (NL* COMMA NL* classNamedInitParamList)?
| classNamedInitParamList

’

classUnnamedInitParamList
: classUnnamedInitParam (NL* COMMA NL* classUnnamedInitParam)=*

classNamedInitParamList
: classNamedInitParam (NL* COMMA NL* classNamedInitParam)=*

classUnnamedInitParam
: (classNonSMemberModifier NLx)? (LET | VAR) NL* identifier NL* COLON NL* type

’

classNamedInitParam
: (classNonSMemberModifier NL*)? (LET | VAR) NL* identifier NLx NOT NL* COLON
< NL* type (NL* ASSIGN NL* expression)?

classNonStaticMemberModifier
: PUBLIC
| PRIVATE
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| PROTECTED
| INTERNAL

’

A.2.3.2 interface E X

interfaceDefinition
(interfaceModifierList NLx)? INTERFACE NL* identifier
(NL* typeParameters NLx)?
(NL* UPPERBOUND NL* superInterfaces)?
(NL* genericConstraints)?
(NL* interfaceBody)

’

interfaceBody
: LCURL end* interfaceMemberDeclaration* end* RCURL

interfaceMemberDeclaration
(functionDefinition
| operatorFunctionDefinition
| macroExpression
| propertyDefinition) end=*

’

interfaceModifierList
: (interfaceModifier NL*)+

’

interfaceModifier
: PUBLIC

| PROTECTED

| INTERNAL

| PRIVATE

| OPEN

A.2.3.3 function X

functionDefinition
: (functionModifierList NLx)? FUNC



346 &k A SFIBE

NL*x identifier

(NL* typeParameters NL*)?
NL* functionParameters
(NL* COLON NL* type)?
(NL* genericConstraints)?
(NL* block)?

’

operatorFunctionDefinition
: (functionModifierList NL*)? OPERATOR NL* FUNC
NL* overloadedOperators
(NL* typeParameters NLx*)?
NL* functionParameters
(NL* COLON NL* type)?
(NL* genericConstraints)?
(NL* block)?

’

functionParameters

(LPAREN (NL* unnamedParameterList ( NL*x COMMA NL* namedParameterList)? )?
NL* RPAREN NL*)

| (LPAREN NL* (namedParameterList NL*)? RPAREN NLx)

’

nondefaultParameterlList
: unnamedParameter (NL* COMMA NL* unnamedParameter)=*
(NL* COMMA NL* namedParameter)=*
| namedParameter (NL*x COMMA NL* namedParameter)=x

’

unnamedParameterList

: unnamedParameter (NL* COMMA NL* unnamedParameter)x*

unnamedParameter
(identifier | WILDCARD) NL* COLON NL* type

namedParameterList
(namedParameter | defaultParameter)
(NL*x COMMA NL* (namedParameter | defaultParameter))x
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namedParameter
: identifier NLx NOT NL* COLON NL* type

defaultParameter
: identifier NLx NOT NL* COLON NL* type NL* ASSIGN NL* expression

functionModifierList
(functionModifier NLx)+

functionModifier
: PUBLIC
| PRIVATE
| PROTECTED
| INTERNAL
| STATIC
| OPEN
| OVERRIDE
| OPERATOR
| REDEF
| MUT
| UNSAFE
| CONST

A23.4 TETEN

variableDeclaration
: variableModifierx NL* (LET | VAR | CONST) NL* patternsMaybelrrefutable (
o (NL* COLON NL* type)? (NL* ASSIGN NL* expression)
| (NL* COLON NL=*
 type)
)

variableModifier
. PUBLIC
| PRIVATE
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| PROTECTED
| INTERNAL
| STATIC

’

A.2.3.5 enum EX

enumDefinition
(enumModifier NL*x)? ENUM NLx identifier (NLx typeParameters NL*)?
(NL* UPPERBOUND NL* superInterfaces)?
(NL* genericConstraints)? NL* LCURL end* enumBody end* RCURL

’

enumBody
: (BITOR NL*)? caseBody (NL* BITOR NL* caseBody)=*
(NLx
( functionDefinition
| operatorFunctionDefinition
| propertyDefinition
| macroExpression
))*

’

caseBody
: identifier ( NL* LPAREN NLx type (NL* COMMA NL* type)* NL* RPAREN)?

enumModifier
: PUBLIC
| PROTECTED
| INTERNAL
| PRIVATE

A.2.3.6 struct TN

structDefinition
: (structModifier NLx)? STRUCT NL* identifier (NL* typeParameters NLx*)?
(NL* UPPERBOUND NL* superInterfaces)?
(NL* genericConstraints)? NLx structBody

’

structBody
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: LCURL endx*
structMemberDeclaration* NLx*
structPrimaryInit? NL=*
structMemberDeclaration*

end* RCURL

structMemberDeclaration
(structInit

staticInit
variableDeclaration
functionDefinition
operatorFunctionDefinition
macroExpression
propertyDefinition

end*

N — — — — — — .

structlnit
(structNonStaticMemberModifier | CONST NL*)? INIT NL*x functionParameters NL*
< block

staticInit
: STATIC INIT LPAREN RPAREN
LCURL
expressionOrDeclarations?
RCURL

’

structPrimaryInit
(structNonStaticMemberModifier | CONST NL*x)? structName NL* LPAREN NL=*
< structPrimaryInitParamLists? NL* RPAREN NL=*
LCURL NL=*
expressionOrDeclarations?
NL* RCURL

structName
: identifier
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structPrimaryInitParamLists
: unnamedParameterList (NL* COMMA NLx namedParameterList)? (NL* COMMA NL=*
< structNamedInitParamList)?
| unnamedParameterList (NL* COMMA NL* structUnnamedInitParamList)? (NL* COMMA
~ NL* structNamedInitParamList)?
| structUnnamedInitParamList (NL* COMMA NL* structNamedInitParamList)?
| namedParameterList (NL* COMMA NL* structNamedInitParamList)?
| structNamedInitParamList

’

structUnnamedInitParamList
: structUnnamedInitParam (NL* COMMA NL* structUnnamedInitParam)=*

structNamedInitParamList
: structNamedInitParam (NL* COMMA NL* structNamedInitParam)=*

structUnnamedInitParam
(structNonStaticMemberModifier NL*)? (LET | VAR) NLx identifier NLx COLON
< NL* type

structNamedInitParam
: (structNonStaticMemberModifier NLx)? (LET | VAR) NL* identifier NL* NOT NL=*
< COLON NL* type (NL* ASSIGN NL* expression)?

structModifier
: PUBLIC
| PROTECTED
| INTERNAL
| PRIVATE

structNonStaticMemberModifier
: PUBLIC
| PROTECTED
| INTERNAL
| PRIVATE
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A23.7 ZERFIZENX

typeAlias
(typeModifier NL*)? TYPE_ALIAS NLx identifier (NL* typeParameters)? NLx*
o ASSIGN NL* type endx*

typeModifier
: PUBLIC
| PROTECTED
| INTERNAL
| PRIVATE

’

A238 ¥EEX

extendDefinition
: EXTEND NL* extendType
(NL* UPPERBOUND NL* superInterfaces)? (NL*x genericConstraints)?
NL* extendBody

’

extendType
(typeParameters)? (identifier NL* DOT NL*)* identifier (NL* typeArguments)?
| INT8
| INT16
| INT32
| INT64
| INTNATIVE
| UINT8
| UINT16
| UINT32
| UINT64
| UINTNATIVE
| FLOAT16
| FLOAT32
| FLOAT64
| RUNE
| BOOLEAN
| NOTHING
| UNIT
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extendBody
: LCURL end* extendMemberDeclaration* end* RCURL

extendMemberDeclaration
(functionDefinition
| operatorFunctionDefinition
| macroExpression
| propertyDefinition
) endx*

’

A.2.3.9 foreign

foreignDeclaration
: FOREIGN NL* (foreignBody | foreignMemberDeclaration)

foreignBody
: LCURL end* foreignMemberDeclaration* endx RCURL

foreignMemberDeclaration
(classDefinition
| interfaceDefinition
| functionDefinition
| macroExpression
| variableDeclaration) endx*

A.2.3.10 Annotation

annotationList: annotation+;

annotation
: AT (identifier NL* DOT)* identifier (LSQUARE NL* annotationArgumentList NL=*

. RSQUARE)?

annotationArgumentList
: annotationArgument (NL* COMMA NL#* annotationArgument)* NL* COMMA?
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annotationArgument
: identifier NLx COLON NL* expression
| expression

’

A.2.3.11 Z=FEHH

macroDefinition
: PUBLIC NL* MACRO NL* identifier NL*
(macroWithoutAttrParam | macroWithAttrParam) NL=*
(COLON NL* identifier NLx)?
(ASSIGN NL* expression | block)

’

macroWithoutAttrParam
: LPAREN NL* macroInputDecl NL* RPAREN

macroWithAttrParam
: LPAREN NL* macroAttrDecl NLx COMMA NL* macroInputDecl NL* RPAREN

macrolnputDecl
: identifier NL* COLON NLx identifier

macroAttrDecl
: identifier NLx COLON NL* identifier

A23.12 EMENX

propertyDefinition
: propertyModifier* NL* PROP NLx identifier NL* COLON NL* type NL*
< propertyBody?

propertyBody
: LCURL endx propertyMemberDeclaration+ endx RCURL
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propertyMemberDeclaration

: GET NL* LPAREN RPAREN NL* block end*
| SET NL* LPAREN identifier RPAREN NL* block endx

’

propertyModifier
: PUBLIC
PRIVATE
PROTECTED
INTERNAL
STATIC
OPEN
OVERRIDE
REDEF
MUT

A23.13 EFAHENX

mainDefinition
: MAIN
NL* functionParameters
(NL* COLON NL* type)?
NL* block

A24 KA

type
: arrowType
| tupleType
| prefixType
| atomicType

arrowType

: arrowParameters NL* ARROW NL* type

arrowParameters

: LPAREN NL* (type (NL* COMMA NL* type)x NL*)? RPAREN

&k A SFIBE
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tupleType

: LPAREN NL* type (NL* COMMA NL* type)+ NL* RPAREN

prefixType
: prefixTypeOperator type

prefixTypeOperator
: QUEST

’

atomicType
: charLangTypes
| userType
| parenthesizedType

’

charLangTypes
: numericTypes
| RUNE
| BOOLEAN
| Nothing
| UNIT

| THISTYPE

numericTypes
: INT8

| INT16

| INT32

| INT64

| INTNATIVE

| UINTS8

| UINT16

| UINT32

| UINT64

| UINTNATIVE

| FLOAT16

| FLOAT32

355
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| FLOAT64

’

userType
: (identifier NL* DOT NL*)* identifier ( NL* typeArguments)?

’

parenthesizedType
: LPAREN NL* type NL* RPAREN

A25 FEXHIEE

expression
: assignmentExpression

assignmentExpression
: leftValueExpressionWithoutWildCard NL* assignmentOperator NLx flowExpression
| leftValueExpression NL* ASSIGN NL* flowExpression
| tupleLeftValueExpression NL* ASSIGN NL* flowExpression
| flowExpression

’

tuplelLeftValueExpression
: LPAREN NL* (leftValueExpression | tupleLeftValueExpression) (NL* COMMA NL=*
< (leftValueExpression | tupleLeftValueExpression))+ NL* COMMA? NL* RPAREN

leftValueExpression
: leftValueExpressionWithoutWildCard
| WILDCARD

’

leftValueExpressionWithoutWildCard
: identifier
| leftAuxExpression QUEST? NL* assignableSuffix

’

leftAuxExpression
: identifier (NL* typeArguments)?
| type
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thisSuperExpression

leftAuxExpression QUEST? NL* DOT NL* identifier (NL* typeArguments)?
leftAuxExpression QUEST? callSuffix

leftAuxExpression QUEST? indexAccess

assignableSuffix
: fieldAccess
| indexAccess

’

fieldAccess
: NL*x DOT NL* identifier

flowExpression
: coalescingExpression (NL* flowOperator NL* coalescingExpression)x*

coalescingExpression
: logicDisjunctionExpression (NL* QUEST QUEST NL* logicDisjunctionExpression)x*

logicDisjunctionExpression
: logicConjunctionExpression (NL* OR NL* logicConjunctionExpression)=*

logicConjunctionExpression
: rangeExpression (NL* AND NL*x rangeExpression)x*

rangeExpression
: bitwiseDisjunctionExpression NL* (CLOSEDRANGEOP | RANGEOP) NL=*
o bitwiseDisjunctionExpression (NL* COLON NL* bitwiseDisjunctionExpression)?
| bitwiseDisjunctionExpression

’

bitwiseDisjunctionExpression
: bitwiseXorExpression (NL* BITOR NLx bitwiseXorExpression)x*
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bitwiseXorExpression
: bitwiseConjunctionExpression (NL* BITXOR NL* bitwiseConjunctionExpression)=*

bitwiseConjunctionExpression
: equalityComparisonExpression (NL* BITAND NL* equalityComparisonExpression)=*

equalityComparisonExpression
: comparisonOrTypeExpression (NL* equalityOperator NLx*
<~ comparisonOrTypeExpression)?

comparisonOrTypeExpression
: shiftingExpression (NL* comparisonOperator NL* shiftingExpression)?
| shiftingExpression (NL* IS NL* type)?
| shiftingExpression (NL* AS NL* type)?

’

shiftingExpression
: additiveExpression (NL* shiftingOperator NLx additiveExpression)x*

additiveExpression
: multiplicativeExpression (NL* additiveOperator NL* multiplicativeExpression)x*

multiplicativeExpression
: exponentExpression (NL* multiplicativeOperator NL* exponentExpression)=*

exponentExpression
: prefixUnaryExpression (NL* exponentOperator NL* prefixUnaryExpression)*

prefixUnaryExpression
: prefixUnaryOperator* incAndDecExpression

incAndDecExpression
: postfixExpression (INC | DEC )?
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postfixExpression
: atomicExpression
type NL* DOT NL* identifier
postfixExpression NL* DOT NL* identifier (NL* typeArguments)?

I

I

| postfixExpression callSuffix

| postfixExpression indexAccess

| postfixExpression NLx* DOT NL* identifier callSuffix?
o trailinglLambdaExpression

| identifier callSuffix? trailinglLambdaExpression

| postfixExpression (QUEST questSeperatedItems)+

’

questSeperatedItems
: questSeperatedItem+

questSeperatedItem
itemAfterQuest (callSuffix | callSuffix? trailinglLambdaExpression |
< indexAccess)?

itemAfterQuest
: DOT identifier (NL* typeArguments)?
| callSuffix
| indexAccess
| trailinglLambdaExpression

callSuffix
: LPAREN NL* (valueArgument (NL* COMMA NL* valueArgument)* NLx)? RPAREN

valueArgument
: identifier NLx COLON NL* expression
| expression
| refTransferExpression

’

refTransferExpression
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: INOUT (expression DOT)? identifier

indexAccess
: LSQUARE NL* (expression | rangeElement) NLx RSQUARE

rangeElement
RANGEOP
| ( CLOSEDRANGEOP | RANGEOP ) NL* expression
| expression NL* RANGEOP

’

atomicExpression
: literalConstant
collectionLiteral
tuplelLiteral
identifier (NL* typeArguments)?
unitlLiteral
ifExpression
matchExpression
loopExpression
tryExpression

I

I

I

I

I

I

I

I

| jumpExpression
| numericTypeConvExpr

| thisSuperExpression

| spawnExpression

| synchronizedExpression
| parenthesizedExpression
| lambdaExpression

| quoteExpression

| macroExpression

I

unsafeExpression

literalConstant
: IntegerlLiteral
| FloatLiteral
| RuneLiteral
| BytelLiteral
| booleanLiteral
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| stringlLiteral
| ByteStringArraylLiteral
| unitLiteral

’

booleanLiteral
: TRUE
| FALSE

’

stringlLiteral
: lineStringlLiteral
| multiLineStringlLiteral
| MultiLineRawStringlLiteral

’

lineStringContent
LineStrText

lineStringlLiteral
: QUOTE_OPEN (lineStringExpression | lineStringContent)* QUOTE_CLOSE

’

lineStringExpression
: LineStrExprStart SEMI* (expressionOrDeclaration (SEMI+
< expressionOrDeclaration?)*) SEMI* RCURL

multilLineStringContent
: MultilineStrText

multiLineStringlLiteral
: TRIPLE_QUOTE_OPEN (multilLineStringExpression | multilLineStringContent)=*
< TRIPLE_QUOTE_CLOSE

multilineStringExpression
: MultilLineStrExprStart end* (expressionOrDeclaration (end+
< expressionOrDeclaration?)*) end* RCURL
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collectionLiteral
: arraylLiteral

arraylLiteral
: LSQUARE (NL* elements)? NLx RSQUARE

elements
: element ( NLx COMMA NL* element )*

element
. expressionElement
| spreadElement

’

expressionElement
: expression

spreadElement
: MUL expression

tupleLiteral
: LPAREN NL* expression (NL* COMMA NLx*xexpression)+ NL* RPAREN

unitlLiteral
: LPAREN NL* RPAREN

ifExpression
: IF NL* LPAREN NL*x (LET NL* deconstructPattern NL*x BACKARROW NL*)? expression
< NL* RPAREN NL* block
(NL* ELSE (NL* ifExpression | NL* block))?

’
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deconstructPattern
. constantPattern
wildcardPattern

tuplePattern

I
| varBindingPattern
I
| enumPattern

matchExpression
: MATCH NL* LPAREN NL* expression NL* RPAREN NL* LCURL NL* matchCase+ NL* RCURL
| MATCH NL* LCURL NL* (CASE NL* (expression | WILDCARD) NL* DOUBLE_ARROW NL=*
< expressionOrDeclaration (end+ expressionOrDeclaration?)*)+ NLx RCURL

matchCase
: CASE NL* pattern NL* patternGuard? NL* DOUBLE_ARROW NL=*
< expressionOrDeclaration (end+ expressionOrDeclaration?)=*

patternGuard
: WHERE NL* expression

pattern
: constantPattern
wildcardPattern
varBindingPattern

I

I

| tuplePattern
| typePattern
I

enumPattern

constantPattern
: literalConstant NLx ( NL* BITOR NLx literalConstant)=*

wildcardPattern
: WILDCARD

varBindingPattern
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: identifier

tuplePattern
: LPAREN NL* pattern (NL* COMMA NL* pattern)+ NL* RPAREN

typePattern
: (WILDCARD | identifier) NL* COLON NL* type

’

enumPattern
: NLx ((userType NL*x DOT NL*)? identifier enumPatternParameters?) (NL* BITOR
o~ NL* ((userType NL* DOT NL*)? identifier enumPatternParameters?))=*

enumPatternParameters
: LPAREN NL* pattern (NL* COMMA NL* pattern)* NL* RPAREN

loopExpression
: forInExpression
| whileExpression
| doWhileExpression

’

forInExpression
: FOR NL* LPAREN NL* patternsMaybelrrefutable NL* IN NL* expression NL*
< patternGuard? NL*x RPAREN NLx block

patternsMaybelrrefutable
: wildcardPattern
| varBindingPattern
| tuplePattern
| enumPattern

whileExpression
: WHILE NL* LPAREN NL* (LET NL* deconstructPattern NL* BACKARROW NLx)?
< expression NL*x RPAREN NLx block
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doWhileExpression
: DO NL*x block NL* WHILE NL* LPAREN NLx expression NL* RPAREN

tryExpression
: TRY NL* block NL* FINALLY NL* block
| TRY NL* block (NL* CATCH NL* LPAREN NL* catchPattern NL* RPAREN NL* block)+
o (NL* FINALLY NL* block)?
| TRY NL* LPAREN NL* resourceSpecifications NL* RPAREN NL* block
(NL* CATCH NL* LPAREN NL* catchPattern NL* RPAREN NL* block)* (NLx FINALLY NL=*
<~ block)?

catchPattern
: wildcardPattern
| exceptionTypePattern

’

exceptionTypePattern
: (WILDCARD | identifier) NL* COLON NL* type (NL* BITOR NL* type)=*

’

resourceSpecifications
: resourceSpecification (NL* COMMA NL* resourceSpecification)*

resourceSpecification
: identifier (NL* COLON NL* classType)? NLx ASSIGN NL* expression

jumpExpression
: THROW NL* expression
| RETURN (NL* expression)?
| CONTINUE
| BREAK

’

numericTypeConvExpr
: numericTypes LPAREN NL* expression NL* RPAREN



366 &k A SFIBE

thisSuperExpression
: THIS
| SUPER

’

lambdaExpression
: LCURL NL* lambdaParameters? NL* DOUBLE_ARROW NL* expressionOrDeclarations?
< RCURL

trailinglLambdaExpression
: LCURL NL* (lambdaParameters? NL* DOUBLE_ARROW NL=*)?
< expressionOrDeclarations? RCURL

lambdaParameters
: lambdaParameter (NL* COMMA NL* lambdaParameter)=*

lambdaParameter
: (identifier | WILDCARD) (NL* COLON NL* type)?

’

spawnExpression
: SPAWN (LPAREN NL#* expression NL* RPAREN)? NL* trailinglambdaExpression

synchronizedExpression
: SYNCHRONIZED LPAREN NL* expression NL* RPAREN NL* block

parenthesizedExpression
: LPAREN NL* expression NL* RPAREN

block
: LCURL expressionOrDeclarations RCURL
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unsafeExpression
: UNSAFE NL* block

expressionOrDeclarations
: end* (expressionOrDeclaration (end+ expressionOrDeclaration?)*)?

expressionOrDeclaration
: expression
| varOrfuncDeclaration

’

varOrfuncDeclaration
: functionDefinition
| variableDeclaration

’

quoteExpression
: QUOTE quoteExpr

’

quoteExpr
: LPAREN NL* quoteParameters NL* RPAREN

quoteParameters
(NL* quoteToken | NL* quotelnterpolate | NL* macroExpression)+

quoteToken
: DOT | COMMA | LPAREN | RPAREN | LSQUARE | RSQUARE | LCURL | RCURL | EXP | MUL
< | MOD | DIV | ADD | SUB
| PIPELINE | COMPOSITION
| INC | DEC | AND | OR | NOT | BITAND | BITOR | BITXOR | LSHIFT | RSHIFT |
< COLON | SEMI
| ASSIGN | ADD_ASSIGN | SUB_ASSIGN | MUL_ASSIGN | EXP_ASSIGN | DIV_ASSIGN |
< MOD_ASSIGN
| AND_ASSIGN | OR_ASSIGN | BITAND_ASSIGN | BITOR_ASSIGN | BITXOR_ASSIGN |
< LSHIFT_ASSIGN | RSHIFT_ASSIGN
| ARROW | BACKARROW | DOUBLE_ARROW | ELLIPSIS | CLOSEDRANGEOP | RANGEOP | HASH
» | AT | QUEST | UPPERBOUND | LT | GT | LE | GE
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| NOTEQUAL | EQUAL | WILDCARD | BACKSLASH | QUOTESYMBOL | DOLLAR

| INT8 | INT16 | INT32 | INT64 | INTNATIVE | UINT8 | UINT16 | UINT32 | UINT64 |
< UINTNATIVE | FLOAT16

| FLOAT32 | FLOAT64 | RUNE | BOOL | UNIT | NOTHING | STRUCT | ENUM | THIS

| PACKAGE | IMPORT | CLASS | INTERFACE | FUNC | LET | VAR | CONST | TYPE

| INIT | THIS | SUPER | IF | ELSE | CASE | TRY | CATCH | FINALLY

| FOR | DO | WHILE | THROW | RETURN | CONTINUE | BREAK | AS | IN

| MATCH | FROM | WHERE | EXTEND | SPAWN | SYNCHRONIZED | MACRO | QUOTE | TRUE |
- FALSE

| STATIC | PUBLIC | PRIVATE | PROTECTED

| OVERRIDE | ABSTRACT | OPEN | OPERATOR | FOREIGN

| Identifier | DollarIdentifier

| literalConstant

’

quotelnterpolate
: DOLLAR LPAREN NLx expression NL* RPAREN

macroExpression
: AT Identifier macroAttrExpr? NL*x (macroInputExprWithoutParens |
o macrolnputExprWithParens)

macroAttrExpr
: LSQUARE NL* quoteToken* NL* RSQUARE

macrolInputExprWithoutParens
: functionDefinition
operatorFunctionDefinition
staticlnit
structDefinition
structPrimaryInit
structInit

caseBody
classDefinition
classPrimarylInit
classInit

I
I
I
I
I
| enumDefinition
I
I
I
I
| interfaceDefinition



| variableDeclaration
| propertyDefinition
| extendDefinition

| macroExpression

macrolnputExprWithParens
: LPAREN NL* macroTokens NL* RPAREN

macroTokens
(quoteToken | macroExpression)*

assignmentOperator
: ASSIGN

| ADD_ASSIGN

| SUB_ASSIGN

| EXP_ASSIGN

| MUL_ASSIGN

| DIV_ASSIGN

| MOD_ASSIGN

| AND_ASSIGN

| OR_ASSIGN

| BITAND_ASSIGN

| BITOR_ASSIGN

| BITXOR_ASSIGN

| LSHIFT_ASSIGN

| RSHIFT_ASSIGN

equalityOperator
: NOTEQUAL
| EQUAL

’

comparisonOperator
: LT
| GT
| LE
| GE
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shiftingOperator
: LSHIFT | RSHIFT

flowOperator
: PIPELINE | COMPOSITION

additiveOperator
: ADD | SUB

exponentOperator
: EXP

multiplicativeOperator
: MUL
| DIV
| MOD

’

prefixUnaryOperator
: SUB
| NOT

’

overloadedOperators
: LSQUARE RSQUARE
| NOT
| ADD
| SuB
| EXP
| MUL
| DIV
| MOD
| LSHIFT
| RSHIFT
| LT



GT

LE

GE

EQUAL
NOTEQUAL
BITAND
BITXOR
BITOR
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