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TypeScript fe—RrsRRES , AIITEILE WgiesaiR, JHEfr
AT Z AT O Fe LR R 2 AT IR

SRRRIE F ARVFIT 2 N RAEERRAL E 45 2 SRR P 4 R 9
N AG B 30 EAR AT ) TE AR IR 1 0kFE o X AERRUASE Y. A
{E.

TypeScript [#]— L3 4b

WANRA, WraknmRA

KRB Wy

e FHES6FIES7H T Thik

W5 & MBS WY 28 * IntelliSense TH 34

TypeScript fl JavaScript

TypeScriptZH . tsuk. tsx X475 1), MmJavaScriptZ&H . jsuk. j sx
5.

P 44 R tsx B Jsx SR AT LA & JavaScript {51EY T JSX, YR TE
React # i F Ul 1% .

Wik = . TypeScript J& JavaScript (ECMAScript 2015) ({2574
%, By JavaScript A% HE AR TypeScript Ah, {HEZ A
fgim, )& JavaScript SCHHRAT JsPT R A HIBREL, W FR

const sum = (a, b) => a + b;

B REOAT LU 1K SR e 45 BEISCR TypeScript SREAIfEH .ts. {H
R USR] —A~ R A A TypeScript RAUPEATHRE, MRG0 Foik
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FEALAR] JavaScript i817 I AT WRASHF LT TypeScript 5,
B = TR LSRR

const sum = (a: number, b: number): number => a + b;

TypeScript 57 11T % N 5 A I 2R TR e SR Pl SR A I 20 28 441 1]
BATI A RE R LR S o RS, PRI $RARAIRE, TypeScript
AR . fildn, DU RS A BORSE €T TypeScript 287 :

const items = [{ x: 1 }, { x: 2 }1;
const result = items.filter(item => item.y);

TERXFMEDL T . TypeScript o il 2 G5 R4 & -

X8 '{ x: number; }' EARFERE 'y'

TypeScript HJ2E 8 RGEAR KRB F 2 F] JavaScript iz 74T HEI M o
flan, g HAF (+) AE JavaScript Ha] DLPRAT A 47 R i 2 a0
¥, 7E TypeScript Hr DU [ #Y 77 U -

const result = '1' + 1; // ZEEstringxE#

TypeScript ¥ )5 [ A BA Zeid R B #UE, dee B JavaSceript i 55 6 Fbr
WWREEIR. BN, Z LU AR JavaScript 65 :

const result = 1 + true; // 7£JavaScriptd, ZFREFF2

{HJ2, TypeScript £xfli HifHi%

EEA"+" NEEN AT EE number"f"boolean",

B AR R Y J5 R 2 TypeScript ™48 5 il PAT 2R A, 7EX PP
T, EWIR TG /REZ R TR

TypeScript %4 i

TypeScript 4wiFas A WA EZIRTT : KA R R Y01 H
JavaScript. XN EFRAAAH B R . RAIA S0 JavaScript i&217
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R ARSI B e G T S AR . BB e KT
§i%, TypeScript (/34T L4t JavaScript. LT E S AU4E A
TypeScript &7}

const add = (a: number, b: number): number => a + b;
const result = add('x', 'y'); // "FrRFE"EHKSHAATHE
2" HF" BRI SE

{2, BT PLAR AT A7 Y JavaScript 4 i -

'use strict';
const add = (a, b) => a + b;
const result = add('x', 'y'); // xy

TeIEEB T K A TypeScript 287, 41 :

interface Animal {
name: string;

¥

interface Dog extends Animal {
bark: () => void;

b

interface Cat extends Animal {
meow: () => void;
}

const makeNoise = (animal: Animal) => {
if (animal instanceof Dog) {
// "Dog" IX#E—EH, (BEXEMHIFE.
[/ e

&

T 4mid e R AP MR, EITo%AE JavaScript st A5, h THE
BT ARAL, FRATF 20 5 —FPLd . TypeScript $24t 1 2 Fhik
i, HApd E—A g ‘PR EKA (tagged union) ”. fAldn:
interface Dog {

kind: 'dog'; // WEES
bark: () => void;
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interface Cat {
kind: 'cat'; // EBEES
meow: () => void;

}

type Animal = Dog | Cat;

const makeNoise = (animal: Animal) => {

if (animal.kind === 'dog') {
animal.bark();
} else {

animal.meow();

}
};

const dog: Dog = {

kind: 'dog',

bark: () => console.log('bark'),
i

makeNoise(dog);
B kind” & —A 1] LLFEE T I H 2R X 43 JavaScript H i) X652 B

B4 B AT BE RAT 55 S8 R 75 WY e 7S B AR 2R RS [ K28 R faildn,
RIT RN T APL 8RR AT TR IERE

TypeScript J& JavaScript R4, Ktk class” 5t 7 w] LIYEIZ 17 I HIAE
KA

class Animal {
constructor(public name: string) {}
Iy

class Dog extends Animal {
constructor(public name: string, public bark: ()
void) {
super(name) ;
I

Il
v

by

class Cat extends Animal {
constructor(public name: string, public meow: () =>
void) A
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super(name) ;
¥

b
type Mammal = Dog | Cat;

const makeNoise = (mammal: Mammal) => {
if (mammal instanceof Dog) {
mammal.bark();
} else {
mammal.meow( ) ;
}

};

const dog = new Dog('Fido', () => console.log('bark'));
makeNoise(dog);

¥ JavaScript Hr, “Z8”H G prototype”Jg& 1k, “instanceof” 284 1] B
T 1 R ) i 2 i P S A HE I X G i 2R A PR AT 5L

TypeScript M is{7 I PERESRCA RN, B9 BB HOR BIER . SR,
TypeScript B35 N 1 —LeA4 @ I A TF4 o

BAER B JavaScript (f&42%)

TypeScript 7] LUK A543k H ECMAScript 3 (1999) LORAEA & 44
[#) JavaScript jjt4s. X EHFE TypeScript A] LLEARAS M B
JavaScript ThEEE MM IHARAS , X —d PR AR . X i fE B
JavaScript, [6]B{RErE Hiz 17 i A5 0 e KA

(EARTER AR, FERE A IHR A JavaScript #yid &2, TypeScript 7 fg
S A S AL b4 2 AR VR RE T B AR TS
PLR 2 —280] DIYE TypeScript Hfiff i PR JavaScript DjgE :
o ECMAScript #itk, A& AMD X#gH) define” [l 5t CommondJS
#) require”iEA] o

o AR AL
° /‘Q%% m{ﬁ}zﬁ ”1et”ﬁ”const”ﬁﬁ‘z—\‘%”var”O
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o “for-of " fE¥Hak”.forEach” i A 2A& G 1Y) " for " 1 .
o FHHT KRR R KB

o SRHIIAME

o 5B/ T 1ELFRITT AR A FR

o BINRESEL .

181 F) B X Lo AR JavaScript ThEE, FF & A 5t 7] PLYE TypeScript H 4
SRS Ay TR OL AW L

TypeScript A\ |]

LR

Visual Studio Code >4 TypeScript i& 5 $efit 7 H A 257, (HAE
TypeScript 415 #s. Zi4z3E TypeScript 455, 0] DI B A1
#, 4 npm syarn:

npm install typescript —--save-dev
B
yarn add typescript —-dev

BAORIRAZ L A BUE ST, A IR B4 14T A 53 A5 AR [ A 1)
TypeScript,

iz 7 TypeScriptyiiFas . Al LI H LI T a4
npx tsc

%)

yarn tsc

T H 222 TypeScript, i A4 R e, B ESRAL 7 3l Hi
Mk g, (HR, XTImO, & DL AT LT dr 4
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npx tsc

B R AR
npm install —g typescript

an SR A Ad F 1Y 72 Microsoft Visual Studio, A PAYE NuGet H ok
MSBuild 15 B 3K BUE A £1 14 TypeScript. 7& NuGet 4 #5154
Fr, BT S

Install-Package Microsoft.TypeScript.MSBuild

7E TypeScript 224t f2H, SRR TTHIT M “tsc™ER
TypeScript Zii¥%ss, “tsserver’{E >k TypeScript Ji 7 kS5 a5 LRSS
S EIENAIES RS . g4 Fl IDE o] DIA e R 22 REAHD
%I\é ]

HeAb, A JURPAES TypeScript HidciFgs i, 40 Babel (ilid
) B sweo X LEE4ERR T AT TypeScript U440 0 Hopth H brif =
SR o

HC &

Al LU A tse CLI g3 sl A F A T30 H AR H 3% H 44 4 tsconfig.json [ %
FHBCE SR BCE TypeScript.

PR I SR BB Y tsconfig.json U, B DA DL R A4
tsc ——init

TEA P fTtsear &), TypeScript ¥4{# F £ H tsconfig.json ¢
i 7 HY L R G e

DU A2 BN 3 B 17 CLI a4 il — 2L 7R 4] -
tsc main.ts // B—THEHENXH (main.ts) %®iFERL JavaScript

tsc src/x.ts // ¥ 'src' XHKETEEN .ts XHERIFRK
JavaScript
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tsc app.ts util.ts —-—outfile index.js // ¥& 2 4 TypeScript
X (app.ts 1 util.ts) Z®iFE 1 4 JavaScript X
(index.js)

TypeScript (1t &

tsconfig.json S FH Fhic & TypeScript ZwiF#s (tsc). %, ©5 XM
—jE I N2 W 5 B4R H 5% #package.json.

PR
/E\ *

» tsconfig.json B {2 json #1252 1k
o SISUAE AT C B SCA AN A A TR

TELL g, 0T LLAR 3 S8 8 1) SORY K ELC B 1) -
https://www.typescriptlang.org/tsconfig

http://json.schemastore.org/tsconfig

ARSI 78 W B A H B -

target

“target” J& 14 Fl T35 i€ TypeScript i % H /475 W™ A i) JavaScript
ECMAScript fi4. X TEURN YRS, ES6R— N AEISERE, T8
IHE I Ya#s . s iUE HES5.

lib
“Tib R T 455 40 250 S WRAE P SO TypeSeript [ 8117 H
i TRIEFR 35 SE SR APL, {ELRT LUARIRA S 76 R A0S A

fan, WREIEAETT LIRS a3 H . WAl DIHEER"DOM” J# , 3% R AE K]
W MR AT -
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strict

“strict” )@t T AR B s A S ORUEFE B s 2R A 22 ek . LR 2
B A TE H 1Y tsconfig.json XA . & F strict” @M i
TypeScript :

o il & A PSR A ES{H H "use strict”,

o JERAIK AT FE 2 E null”f1”undefined”

o MRNGAERBIFRENZE i any” R B 4 H o ‘

o TEfH A this” ZiAXI 5] Z451R, BN this” S T ERA,

module

“module” @/ B FRE 7 SRR R S8 . TEIZTTIN, BN H
TR E I AEH R 48 LI F AT KM . JavaScript Hr g DL A AR SR
T H T AR 55 % i B A 72 57 1Y) Node.js 1) Commond SFIH] 55 T
Yase ) Web B2 FE P HY AMD i) RequireJS. TypeScript #] L)
NEMESR R g AR AS, 45 UMD, System. ESNext.
ES2015/ES6 #l1 ES2020.

FER: NARYE ARSI IR b vl Y B AER T AT R e PR A 2

Hio

moduleResolution

“moduleResolution”J& 45 e BLHRHT KIE o X BLARTypeScriptfX AL fifi
M node”, “classic”{¥ H T |HA4AH) TypeScript (1.6 ZHj) o

esModulelnterop

“esModulelnterop” &4 2.4 M ARAd A “default” Jg 14 5 Hi #) CommondJS
P NBOME, RSO T —AN 3 DA R AR i) JavaScript [ 3
. EHMEDE, FATATLMEH import MyLibrary from "my-
library" fAf& import *x as MyLibrary from "my-library",
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jsx

“Ssx”JRPEALE H T ReactJS Hfili Y .tsx SO, FF#ihi] JSX 4438 an
Y% Ry JavaScript. —/VE WA TR 2 "preserve”, ‘B¥4RiEHN Jsx X
i, PREE ISX AR, DUET] LUK AR 45 Babel %5 A 6] T H P T —
L2

skipLibCheck

“skipLibCheck”J@ {44 fHL1E TypeScript X84~ ANHY 5 =J7 172K A
R, tbE TR I I H A 4 ikiS 8] . TypeScript /5 S ARHEX L fe i
2R % SR A AR o

files
“files” J@ 1 [ 2 1 e 48 AN AU AL S FERR 2 BSOS 26

include

“include” & P 7] 2 1k as i m FANRR AL SR SCAF S o IR E R4
glob [, BN “*” Zon /L7 HoR, ™ R EmSiE 4, 27 Fon
AT o

exclude

“exclude” J@ M | 4 i 258 /R A A S TEG 3 B SCHES %o X0 DI
#&"node_modules” % SCAF s A SO & tsconfig.json RF R

importHelpers
TypeScript 1£ 5 L8 i IR EK JavaScript Thag A ARG F 4 B A
PRI BRAEOL R, XLl FLTEm BN ST E .

importHelpers &M tslib e S N X L6 Bhgs, M{d JavaScript
i HH B0 R AR
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T3] TypeScript A

XFARMIIH, POk #7530, H TypeScript il
JavaScript USRI . HA /N E A B — R YT 2
TypeScript.

AR B 5 — 2 Je b TypeScript 5] N g #E. X ] DL ff
F17allowJs” 9 iFegs B O SE A, LT AT .ts 1 tsx A S IA
JavaScript (A7, T2 TypeScript Joik M JavaScript SCHFHERSE
BN, B ELHRRE SRR any” 88, B E IR T A5 I 7E g s
eI 2% F "nolmplicitAny”

55 B AR ) JavaScript M5 TypeScript SCfF—#E TAE, LI
f&nl DIEEFE A E T IR . WU IEAEAE ] Jest, &% &M
ts-jest, ‘BB Jest Jilif TypeScript i H o

FEE R H RS E T R R XL B A] DL =07
KA B & T = B 4R B, FREEE o
https://www.typescriptlang.org/dt/search & 22235 E 11,

npm install —--save-dev @types/package—-name or yarn add —-—
dev @types/package—-name.

SHVUARA A H T _ER R R SRR, B I IR ARG
Ao XA IFURF AR T H AR . ZRTHLB OIS
ZI, T LU iZmadge T B

A —LEX T4 i TypeScript Fui R GF s (4MER APT s HLEAH <
(52 B BRECRIARES) . FhlnSwagger. GraphQL = JSONSchema H 3l
Ak, TypeScript 28285 X, FH FH7EERIIH Ao

A RO ECE T 2RI, BRI DU SRS AR 2R A, filtn iR
SraniR Bl ) JSON. B, ERAALEI AR A SR, DL %
KNGAFDL o

fEER AR, NEATREER, R L ET MBERANEE.
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e Al "nolmplicitAny”, 345 5 il A R L2 A E SCHY
M A S 35T H £ 43 B 4 Y TypeScript /426

TEER I REF , 80T UG % @ts-check$s 4, %484 1E JavaScript 3¢
- J3 F TypeScript 8B . %8 SR ML T AR BB ARG A,
1] F iR 5] JavaScript SO H A IR 24 @ts-check & 7E U/
I}, TypeScript ¥2%iaf# H JSDoc X H RN & Lo {HE, X
FEIE R 1 SRR B 8 ] JSDoc % .

% e R tsconfig.json S 1 noEmitOnError % & 4 false, B
AR, XMW R JavaScript JRARTD,

TypeScript {355 it 55

TypeScript )i& 5 kS5, WHFR A tsserver, $R4E T KPPIIGE. Hlan4HIR
ik Wi RFERTRPE. B4, BREREIE . #heS R BT
%o BEZERERIT A (IDE) {f k2 {i IntelliSense 2 F;. ‘B5
Visual Studio Code 2545 %, 3 H Conquer of Completion (Coc) % T.
HAFH .

JF&N GoaT DA AT APL FREIE B 28 B € SGE 5 IR S5 iR 15
TypeScript w44 . X% T SLHUFFRIY linting D AE S AT B € S
BiE & 1Y E 358 BRI AT o

DL R B B %€ S E R — 475 i) "typescript-styled-plugin”, g
FrER A E) CSS B RS SRR ER R IR & A IntelliSense 37§

AREZAGEMPEN T, B LI2% GitHub FRE TS
TypeScript Wiki: https://github.com/microsoft/TypeScript/wiki/
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ISR

TypeScript 36 T4 WM A% . AR R0 A A PRI S50 ph 26
SRR AR BUE PR L T B L A RB R W G B e . 1 C 3, C
% LRI R ISHE

TypeScript 25285 R 40 &3 T JavaScript B8 duck 8% R4 7E
A7) TAET7 A it i

VAR il A7 20 # TypeScript fUh%. IEMEZERIRY, “X"M"Y" BA
MR R, REEITRA AR EP LR 288 KA RE
FEXPMEO T, BT SR, FieiTEasE B,

type X = {
a: string;
};
type Y = {
a: string;
%
const x: X ={ a: 'a' };
const y: Y = x; // B

TypeScript {27 LA
TypeScript FLEGEFRAZ LR I, FFAEAEM IO RE N 2R A EIAT
WY 2/ BA 57X MFEIR R, WIZREX 57Y 34

type X = {
a: string;
%

const y = { a: 'A', b: 'B' }; // B, ELEHBHEEIHEE X
const r: X =vy;

RS BRI T IR, AR AZ AR T HLE -

type X
type Y

(a: number) => void;
(a: number) => void;
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let x: X = (j: number) => undefined;
let y: Y = (k: number) => undefined;
y =Xx; // BX

X =Y; // BXK

PRIZR 18] R A WA Z5A ) -

type X = (a: number) => undefined;
type Y = (a: number) => number;

let x: X = (a: number) => undefined;
let y: Y = (a: number) => 1;

y =x; // X

X =y; // TZ

TR PRI A3 [ SRR JE: H s R A3 [ SRR -2 A -

let x = () = ({ a: 'A'" });

let y = () == ({ a: 'A'", b: 'B' });
X =Y; // BXK

y = Xx; // &K, t#RD b HA

RVFEFRESE, HOVXE JavaScript FrHTH ILGEE, BanfE A
“Array.prototype.map()”:

[1, 2, 3].map((element, _index, _array) => element + 'x');

L. DU 2RI R 58 A R

type X = (a: number) => undefined;

type Y = (a: number, b: number) => undefined;

let x: X = (a: number) => undefined;

let y: Y = (a: number) => undefined; // ##/) b Z%

y =Xx; // BYX
TR B AT B I ] 358 SRR A R -

type X = (a: number, b?: number, c?: number) => undefined;
type Y = (a: number) => undefined;

let x: X = a => undefined;

let y: Y = a => undefined;
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y =Xx; // BX
X=Y; // BX

HARR R A AT AR 7] e 2 TR R rp AT X B Y S B2 A Y 5 F BAS

FEPH IR

type X = (a: number) => undefined;
type Y = (a: number, b?: number) => undefined;
let x: X = a => undefined;
let y: Y = a => undefined;
y =Xx; // BX
X =Y; // BX
RN N TR R B I 24
type X = (a: number, ...rest: number[]) => undefined;

let x: X = a => undefined; // Ai{

AR EHEE L H H LI LM . WA =R REA R

function x(a: string): void;

function x(a: string, b: number): void;

function x(a: string, b?: number): void {
console.log(a, b);

¥

x('a'); // BH

x('a', 1); // B

function y(a: string): void; // L&, T FHFBFEZHIZE
function y(a: string, b: number): void;

function y(a: string, b: number): void {
console.log(a, b);
I

y(nau);
y('a', 1);

WRIES LA B s 28T a2 sl 288 (Bivariance X(%)
I R 2 2 LB R
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// EBE
class X {
a: string;
constructor(value: string) {
this.a = value;
}
}

// F3E
class Y extends X {}

// FE
class Z extends X {}

type GetA = (x: X) => string;
const getA: GetA = x => X.a;

// XRZ (Bivariance) MSLIEIGEEE

console. log(getA(new X('x"))); // B
console. log(getA(new Y('Y"))); // B
console.log(getA(new Z('z"'))); // B

Mg 5T HATAT LR R, 288 (HECBOAS [ A 28 R R AR A
2{ERETORIHY o

enum X {
A,
B,

by

enum Y {

A,
B,
C,

}

const xa: number = X.A; // AL
const ya: Y = 0; // B

X.A === Y.A; // TX

2R ) S 5] e B FFA A B A TN 52 DR AP R 53 R AT A PR A A

class X {
public a: string;

N
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constructor(value: string) {
this.a = value;

}
¥
class Y {
private a: string;
constructor(value: string) {
this.a = value;
}
}

let x: X = new Y('y'); // L&
PuAHE & A IS A R AR AR 2 R G548, )40 -

class X {
public a: string;
constructor(value: string) {
this.a = value;
¥
}
class Y extends X {
public a: string;
constructor(value: string) {
super(value);
this.a = value;

I
b
class Z {
public a: string;
constructor(value: string) {
this.a = value;
ks
}
let x: X = new X('x');
let y: Y = new Y('y');
let z: Z = new Z('z");

x ==y; // B
x === z; // BREME 2 RETEHBREREN
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IR W 2 RS H R B 85 R R A AT LURL , DOR e 45
RAE AR TR R T UL

interface X<T> {
a: T;
}

let x: X<number> = { a: 1 };
let y: X<string> = { a: 'a' };
X ===Y; // L&, BENRZEEHH(ER T7ERSEY

interface X<T> {}

const x: X<number> = 1;

const y: X<string> = 'a';

X ===Y; // B FHINRZLZHHFIBEEFLEZSL

W RIRSE € HBAIDHT, BT A KT8 B2 HER G A+
B any” {27 :

type X = <T>(x: T) =>T;
type Y = <K>(y: K) => K;
let x: X = x => Xx;
let y: Y =y => vy;
X =Y; // BX
oA
let a: number = 1;
= 2;

a
let b: number
b; // B, —UIESEIXIEEZAE C

let c: any;
c =1; // B, ArBEXRZEEATUIEEZany

let d: unknown;
d =1; // B ABEEEEETIEEZunknown

let e: unknown;

let el: unknown = e; // B&, unknownREEI#1EZ8 H S Hlany
let e2: any = e; // B

let e3: number = e; // Li

27



let f: never;
f =1; // LT, ATBEXEETEEREZnever

let g: void;

let gl: any;

g =1; // &K, void e ELZER" any" ZIMIFEIA S LM ETAZ IR
Z]

g =41; // B

BEE, Y38 [ strictNullChecks”i), “null”fi1”undefined” #) 4 HE 75 =
5™ void”2&el; &0, BN T never”,

KA RS

f TypeScript 1, JALZ A WTREMIME. ZHEGWAR N REI . KA
ik EIRINPR 2SR S iR WIVE SRSy AVANE Srel i S
R A REBIL A IZ S A 23R . TypeScript i) 3= 24155 2
A I IE— 2 R A B — R T4

TypeScript TP RRIHIES -

Set TypeScript Notes
term
7342 never “never” &R H B 2 A T 25

#5¢  undefined /
#4  null / literal

type
AP boolean /
} union

string /
number /
object

any / unknown AN ICEEE any " IR, BN ES R
‘B4 /“anknown” &2 "any” i) 5 1 2 4>

BB
Pt

o
=

28



Set TypeScript Notes
term
Xf BT
X BA AT
TypScript Set Example
term
never (== const x: never = °X’; // f5i%: ‘string’ 2R LI A
) REMX{ELZ5 never 287
Literal type Hc#E  type X =X
&S
type Y = 7;
Value Value€ type XY =X |Y};
assignable T (§7T)
toT
const x: XY = ‘X’;
T1 TiCT2 typeXY=X|Y;
assignable  (F%)
to T2
const x: XY = ‘X’;
const j: XY = ‘J’; // BEVT” RNEEMREL
XY 27,
Tiextends Ti1CT2 type X = ‘X extends string ? true : false;
T2 (+5)
T1| T2 TiUT2 typeXY=X|‘Y;
OF£E)

type JK=1| 2;

29



TypScript Set Example

term
T1 & T2 TiNT2 typeX ={a:string }
(%2 5)
type Y = { b: string }
type XY =X &Y
constx: XY={a:‘a’,b: b’}
unknown W4  constx: unknown =1

I (T1 | T2) Bl — AN ZES (WE) -

type X = {
a: string;
b

type Y = {
b: string;
%

type XY = X |
const r: XY =

Y;
{a: 'a', b: 'x"' }; // BX
f

2 (T1&T2) gl PEENES (Ut

type X = {
a: string;
L

type Y = {
a: string;
b: string;
b
type XY = X & Y;
const r: XY ={ a: 'a' }; // L
const j: XY = { a: 'a', b: 'b' }; // B

FERXPHEOLT . KBt T extendsn] LI N HI 487, B NRABEZY)
Wo HZB—RMAEHRY RN TCRREE, FRHCRR I 2 B 2R
KM, BER, Kextends5 OOP & X M ERLEM T (TypScript
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R RXAAE) o TypeSeript i il &I HicA 1 I Z IR A1, F
S b, ARG, MRREA A IR, AR O PR
H7-268 (TypScript % X R HIZMFITEAR) -

interface X {
a: string;

}

interface Y extends X {
b: string;

}

interface Z extends Y {
c: string;

}

const z: Z={ a: 'a', b: 'b', c: 'c' };

interface X1 {

a: string;

}

interface Y1 {
a: string;
b: string;

}

interface 71 {
a: string;
b: string;
c: string;

}

const z1: 71 = { a: 'a', b: 'b', c: 'c' };

const r: Z1 = z; // B
MRAE AL . SR AR AW S
1E TypeScript Ha] DL i A [5] 19 77 SR E 2 2 -

F A ]

FET B, FAE A x:X(“Type”) kI & x #2288
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type X = {
a: string;
b

// ERERH
const x: X = {
a: 'a',

};
SRR AR M, TypeScript JH 54k filn:

type X = {
a: string;
L

const x: X = {
a: 'a',
) b: 'b', // #iR: NRFEELREIETEHEME

LM fHas R T IS « X S irgmias It 2 N BIA A RRERE
% 15 BIFHER AT R & AL AR B R o

5140 -

type X = {
a: string;
b

const x = {
a: 'a',
b: 'b',
} as X;

£ LI BI, AEH as SRR R x WrE 9k X XK@

TypeScript 4y Z N RAF G 4R ERAL, BIEE BAREE Lh A
FERIR I bo
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R & 775 2t B HARR BB 0L TR A, JCHE 2 7EfE A
DOM B, fitn:

const myInput = document.getElementById('my_input') as
HTMLInputElement;

AL, 2KAIMr = HTMLInputElement ffl 745 f TypeScript
getElementByld #9455 W #5904 HTMLInputElement, BRIy A7)
DU T B R i, 0 T 45 FH AR S =2 B s 451 P s -

type J<Type> = {

[Property in keyof Type as "prefix_${string &
Property} ]: () => Typel[Property];

b
type X = {
a: string;
b: number;
IoF

type Y = J<X>;

FELL R B, ST 6l s A AR S B S 2R B R BB Type #Y
B wRldENE, FFESA LA prefix_ B4R {ER R 9]
JE 05 T (Y R

LR, YN = I, TypeScript K2 {74 4 MR
o B, U FUE R R RIS I, R R B S
T2

M 25 2 P 48 23K 5 2 B Y T, 8 49 TypeScript {7 A
null 5% R 5%E o

let x: null | number;
let y = x!; // number
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28 vk

I A B E JavaScript AR, ENTHISCE A%
Jy.dots.. EATEE S NI T IR R JavaScript JE = 735 H Fr
BUAT IS USSR

V2 W) 2R 2T DR DL A B R E) -
https://github.com/DefinitelyTyped/DefinitelyTyped/

npm install —-save-dev @types/library—-name
X RE LIRS B, F8RT DUEE R =R 5 A
/// <reference path="./library-types.d.ts" />

RIAdifE JavaScript SCfH, BT L@t // @ts—check fiff Fi MR
i .

declare &4#=~0] LICABLA ) JavaScript A% )H R € X, MEHF
NE, 1ERRB B —A X2 /R 5645
JeE A I 1 22 2% ek AR 1)

TypeScript 2 T 454K R R 58, (Hid Z (0@ ik A TypeScript ) —
MEME, ERFERAERN GO RAT R P s e E M.

i, ARG R T B 25 2 B O e AR 2L s 2 R 2 R
JRIERS, ST L RIEMERE.

type X = {
a: string;
b

const y = { a: 'a', b: 'b' };
const x: X =vy; // B, EHHLEHEE
const w: X = { a: 'a', b: 'b' }; // KK FHAZSREMLELT
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https://github.com/DefinitelyTyped/DefinitelyTyped/

GER S
L AR S — R TTHRER, AR

type X = {
a?: string;
b?: string;

};

HAHHEEN, TypeScript Y PRAEM N A MEZ 55288 5R 1), 4
m, PLF &5l &R

type Options = {
a?: string;
b?: string;

H

const fn = (options: Options) => undefined;
fn({ c: 'c'" }); // EXX

RENHERE, (HARTEE, W] DUE 28R 5 Sead b 2 -

type Options = {
a7: string;
b?: string;
Fi
const fn = (options: Options) => undefined;
fn({ c: 'c' } as Options); // A&

B & 1 o Brunknown 2 5| 25 44 U N 2 5528 4

type Options = {
[prop: stringl: unknown;
a?: string;
b?: string;

};

const fn = (options: Options) => undefined;
fn({ c: 'c" }); // BX
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TR RN S 1 = A (Freshness)

FUAR G G T AR Cf IR M “BriE ") & TypeScript iy — T30
fe, HIITHIRS ok B S AR B, 75 0033 2 I M /e T 3 S 20
Ko &8 20 .

BN % FH R, TypeScript Ziikasil e HrEEa)”. WREXF%R
PRSI A B AVE SR, A S TR E HARRR R
e B, M) TypeScript ¥5| & £ o

BRI, U4 JRt 52 S0 o o 2R I, T IRk & T 2 o

T2 LR 5B

type X = { a: string };

type Y = { a: string; b: string };

let x: X;

x ={a: 'a', b: 'b' }; // FRENYNRFEEMNE: TXAIEE
var y: Y;

y = { a: 'a', bx: 'bx' }; // FEHNNRFEEME: THAIIEE
const fn = (x: X) => console.log(x.a);

fn(x);
fnly); // ZEHNE: REHEIR, ZHELES

fn({ a: 'a', bx: 'b' }); // RN KRFESME: TLHISE
let c: X =9{ a: 'a' };
al

let d: Y =9{ a: 'a', b: "' };
c =d; // EHNE: RETIENNIRFESME

RALHEWT
WL T MIASR BEIERE T . TypeScript 7T LIl 247
. ZERYIGL



o B IRHIHLK o
o XEZHIIEINE.
o PRER IR,
i 4n -
let x = 'x'; // #BAVEZEE string

TypeScript % ¥ 70 M {H 8RR IR ] A5 S e H2R R .

B 7 2 HE B

SPERAUE W A 2~ 3R 1A, TypeScript S8 e HEH WK
7. fln:

let x = [1, 'x', 1, nu\ll; // 2E&#EY: (string | number |
null)[]

MR RA BRI AR, ERR EIRARE, fln:

let x = [new RegExp('x'), new Date()]; // ZE#ZEHF:
(RegExp | Date)[]

TypeScript FI| i 2= T A2 B AL B A" BN SCRARHMERT (AL . 72T o HY 7R
B, giEasANE E ek B MouseEvent, Ay fElib.d.ts SCAFHE X
T clickFERA %S & 5P WL JavaScript #4155 H1 DOM HEF 85
Lk

window.addEventListener('click', function (e) {}); // e &9
SRR/ MouseEvent

RN

REINFE R TypeScript K5 2R 53 Fizn AT LSRRI I 4] by b A 28 B
SR, ERFNERTERRE, HRZNAR. FELLT A

let x = 'x'; // TypeScript HEINFfFE, —fEER
let y: 'y' | 'x' ="y'; // y XHEFEELEBWNHS
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Yy = X; // L, FEEFATDELRER 'x' | 'y,

TypeScriptR a4 L SR LR BAME (%) . B string I T45 x,
R R R o

TypeScript fefft 7 #= il s i 75, 1A fE i "const”s

P =N

(e f=c

TEF AR BN ] const SGft 5 & T2 TypeScript H i S RIHE W 113

For example:

const x = 'x'; // TypeScript % x HYZEFMETHN 'Xx', —FIEEL
let y: 'y' | 'x' ="y';
Y = X; // B xHIETERT ' x!

S8 const FEHIAS T X, FRRPGNORFER LT T X
TGN, AT LU BRI AR y T A2 IR SR, 7Bl
HEIT A0 ¢ 2 16 const A5 kR T AR C . PR 4T K 8 7 )
GBI RSO ST, FEAI T TR

RHSHW) const [BIifF

M TypeScript 5.0 iliA 45, "L const YEIZRIRRISH FagE)mit.
X AL AHERT H S A28 R . 1k FATE — D AMEH const By

function identity<T>(value: T) {
// XEREBconst
return value;

}
const values = identity({ a: 'a', b: 'b' }); // ZEZHEH#:
{ a: string; b: string; }

IEAERTE 2R, & TEafib @l 2RI W H R A string o
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WAE, 1LFRATEE const fRAMZ 7

function identity<const T>(value: T) {
/] XIEBESEER const (EHFF
return value;

}
const values = identity({ a: 'a', b: 'b' }); // ZEZHH:
{ a: Ilall; b: Ilbll; }

BAERATT LLE 2 JE M a il b #EHEWT Aconst, Kk a Fl b~ F4F &
AT AL S string 287,

W BT

HETHRE S AR AR B AT AR 10 (B B A AR B S 2R ) AR |
X T G e R B A A AT 2R3 X AT — 28] 7

FEHAN R L

const v = {
X: 3 as const,

};
V.X = 3;
TEFANXIR L

const v = {
x: 1,
y: 2,

} as const;

XAERE ST 2R R IR 3 A7 -

[1, 2, 31; // number[]
[1, 2, 3] as const; // Hig#A [1, 2, 3]

const X
const y
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3B R
TATAT LR i — A2, AE PR GIT R R

number:

const v = {

x: 1, // BBFEZ: number (H1ZE7T)
};
V.X = 33 // BXX

FAr AT DL 2 A < T B R R ) R el SR A TR B R

const vi { x: 1|2 ] 3%} =H
x: 1, // x BEEFEENEFSERE: 1 | 2 | 3

};

V.X = 33 // B
v.xX = 100; // FLiXHY
ALz /)N

KA/ N2 TypeSeript Hi)—Aad#e, Horp— 2846 /N0 B ARy 2E
R, Y4 TypeScript 73 A ARSI 1 & HE L8 55 sl ol AL R A5 B,
I, e & X PE DL o

/R A DLl AR R R, A

FAF

W AR AFIE ) (Fean if 5 switch) , TypeScript af DIARE S 1)
25 R YR /NI il -

let x: number | undefined = 10;

if (x '== undefined) {
X += 100; // HFHEAEH G, EZ#EHE/)\N number
}
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HieE B IR o]

gﬂ&%ﬂwﬁw\ﬁiﬁ il 1 m)Fi 45 Bl TypeScript 4i/NERIVEH . {31
H

let x: number | undefined = 10;

if (x === undefined) {
throw 'error';

}

X += 100;

7£ TypeScript A 4ii/NJE R i Y HAd 5 B4 -

instanceof #fE: I THE XTG4 B 2 SL ]

in #4E: AFEEN S P R EFIEEME.
typeof%%fﬁ:FﬁfF%Ei:fiﬁfﬁifiﬁﬁﬁﬁéﬁﬁEo

NHERERZL, bhin: Array.isArray(): H TR & B2 & AZA.

XA

i 7] X 43 B4 & TypeScript H ) —Ppasiat,  Hod ) X s hn g
PR LK AT RS AR 2R . SRR oA Ric S TELLTR
A, “tag” BB type” #n

type A
type B

= { type: 'type_a'; value: number };
= { type: 'type_b'; value: string };
const x = (input: A | B): string | number => {
switch (input.type) {
case 'type_a':
return input.value + 100; // Z£#% A
case 'type_b':
return input.value + 'extra'; // Z£#% B
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P e LR B OR AP

i TypeScript o iE X MINUL T T LAGHS — b B SE Sk
SRS HIRRIBREC . (P IR OIT el AR 3 2 i A
S A N A

const data = ['a', null,

c', 'd', nall, 'f'l;

const rl = data.filter(x => x != null); // 2Z% (string |
null)[], TypeScript TBEEMGHERTZER

const isValid = (item: string | null): item is string =>
item !== null; // BEXZEZEFRF

const r2 = data.filter(isValid); // ZE#&¥7#X string[], &
I EFHTS KR, Bl IGEB I/ EE

JR IR

TypeScript S2f 7 FEEAR  JFUREIRRARLRIE AN R Hi A1
] 5 HRBRH T ¥R A . fE TypeScript 1, Fir A7 AR RIHR A A A 22
), XEWE BT E— B4 B ok .

string

Jita string RBRULAHSCAE S, FF HAEIRLREXG] 5 885 5.

const x: string = '
const y: string = '

WRFFF AP E]T C) AR, W58 T DL 1T:

let sentence: string = " xxx,
yyy ;
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boolean

TypeScript H1 %5 boolean BRI — JkHME, B{H truenffalse,

const isReady: boolean = true;

number

TypeScript H % PE257 number A 64 {7 S EX /R, 255 number A
Z%li%/%%éﬁc%ﬂﬁéﬁc TypeScript i& ZHe+ S 3Efl. —HEHIFI/\ GBS, 5]
N:

const decimal: number = 10;

const hexadecimal: number = 0xa@0d; // T HFZLL 0x FFiE
const binary: number = 0b1010; // ZH#ZIX 0b FFiE

const octal: number = 00633; // /\H#ZIA 00 FFiE

bigIint
bigInt F/RIGIEH number F/RMAEHR KIFZEE (253 — 1)-

bigInt W DLt i A PN B K%L BigInt () BN n BT 808 7 71
BRI

const x: bigint
const y: bigint

i :
e bigInt fHANEES number JRA, WARESNER Math —ifHH ,

EAT LA A i A [ 2R A
o {0 HFRELE A ES2020 5 & i AK), “bigInt™{E A 7] H .

BigInt(9007199254740991);
9007199254740991n;

symbol
JavaScript A— "G K%L Symbol(), ‘B —4~2 R ME—#5] .
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let sym = Symbol('x"'); // symbol zZ£#

null and undefined
nullfl undefined RBUERF /R A EH BN FAEATAE
undefined BRI BEREZLME ARSI, WEFERTEE/IME,

null REVEIRE TAVEZ 7 BOAE, HILEATH, XRIHE
ATFFELE.

Array

array J—HT LA 2/ R 228 SR 2R A AR . 7T B
R LTV

const x: string[] = ['a', 'b'];
const y: Array<string> = ['a', 'b'];
const j: Array<string | number> = ['

TypeScript i H] DL T 1512 32 fp S 4 -

const x: readonly string[] = ['a'
const y: ReadonlyArray<string> =
const j: ReadonlyArray<string | n
21;

j.push('x'); // B

TypeScript 3734 21 3 -

const x: [string, number] = ['a', 1];
const y: readonly [string, number] = ['a', 11;

C|—|‘

any

il any 8B i _EAGRMEME, 24 TypeScript JoikHEW SRR s R4
SRS, ERBRIME.
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i/ any i, TypeScript4iifai & Bd KA 4, [H ik any IR A7
TERM R4, BH, AL RN AL any §#R s, MLk
TR, NG any B RLHARY . IFARNLKE
TypeScript [ 3058 BT 4f Ak -

1E M JavaScript £ 41 2 TypeScript fd fEHr, % any 8B A] gEfR
AHH, HWRAETLIEGg S REDIUR

XFHWHE . 5 A TypeScript BLE noImplicitAny , JZHCEf#
TypeScript A% FEany i F sl Wy % Hi g8 R .

any B H R IRR IR, BT DU SRR SERR . ST RERE S Al A
7
Eo

RAUTER
YEMfH var . let fil const FEBHZR B}, W DIBEPRES N2

const x: number = 1;

TypeScript FEHMEWRAL Ty WA fREF . JUHOR T A2RANS . HIL7ER %
RO T X L8 7 B AN AL E A

FERREL _b] DL SRS NSRS -

function sum(a: number, b: number) {
return a + b;
}

PAR R0 B 44 A% (Fril Y lambda pR%S) #7461

const sum = (a: number, b: number) => a + b;
M SEAFHE BRI B IS ] DL 65X S0 0% -

const sum = (a = 10, b: number) => a + b;
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Al DLUK R 8] 2R 2 3R s 21 R
const sum = (a = 10, b: number): number => a + b;

XA THEEIRARBOCHA N . RSB i gs s .30 5l R wl L)
i By By 1 S8 5 % PR

EH A SRR, (AAERER AR, FHRZA AR 2]
MR T MR .

nJ 3 Jm itk

G ] DLl 7@ 1 44 AR R B ESIN IH]5 2 R4 e ml ke 1k -

type X = {
a: number;
b?: number; // B%AY
};
MM R, T RS 2 BAME
type X = {
a: number;
b?: number;
};

const x = ({ a, b =100 }: X) => a + b;

S

S ] Ui i AR R B Lk X BPERE TS N, readonly LIBA{RZ
JRIEARBEWES , (EARMEAT 582 A2 TR R PRIIE -

interface Y {
readonly a: number;
Iy



type X = {
readonly a: number;

%

type J = Readonly<{
a: number;

}>;

type K = {

readonly [index: number]: string;

Y

Rol&H4

1E TypeScript H, FATTLMER string « number £ symbol /£ A% 5|
LT

type K = {
[name: string | number]: string;
}.

const k: K= { x: 'x', 1: 'b" };
console.log(k['x"']);

console.log(k[1]);

console.log(k['1'1); // @ k[1] R9ZEFRIE/E

EHER . JavaScript 2 H 3% number H) & 5] H R [ {E R ‘string & 5],
Fefm K [1] 0 k[™1"] 3% [B1AH Rl o

§JERA

A Y & interface (M m—FhRBEHI ) -

interface X {
a: string;
b

interface Y extends X {
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b: string;

AT ZFh interface #H179

interface A {
a: string;
}

interface B {
b: string;
}

interface Y extends A, B {
y: string;
}

% extends REEEAER T interface,

type A = {
a: number;
};

type B = {
b: number;
b

type C = A & B;

A type ff 20 4 -

A R interface kF B2k type, (B2 MIF4R:

type A = {
a: string;
b

interface B extends A {

b: string;
Iy

PR

ST RRER H AR BRI AT R,

BN JavaScript 545204 -

48
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TypeScript FFHISCFRBRE T A7 HRFIA R {E

NI

const a = 'a'; // FRHEFE=EH
const b = 1; // HFFE=EH
const ¢ = true; // HNRFE=EEZ

TRF BUPRUG R TR R TIRE . RBRPRIRAN 4. T
TR R, AT LR SRR A, Ol DUESE € HIME—(E, A
ST HA 745 5 -

type 0 = 'a' | 'b' | 'c';

] 2 A B

- AW TypeScript FH)—IIAE, ARVFRYEZ B S E R EHERT
HEH.

FE TG, BT 1A LU 2 TypeScript A xR AR PO % (H
LUGAREREIS BB, Ty #5244 £ . BN E LUE T ARSI 2

const x = 'x'; // x HFEEELE, ENETFEARZ

let y = 'y'; // string, HAJAENZEXTE

TR RGIH, BATT B2 o, x BHEWY string (A2 7 Tk
fhja) , K4 TypeScript i\ A1 E AT LLTE LLG B B 5 55

type X = 'a' | 'b';

let o = {
x: 'a', // XE—THEZH string
};

const fn = (x: X) => “${x}-foo";

console.log(fn(o0.x)); // 'string' ZEZFISEHTBENR1ELZ 'X' £
Ll
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BRI E B ARG TERE 3 0. x 45 fn AR — M PAs 2R AN, Hlih 77—

MR
FAIaEE A const B3 X SRk A B S B W AF P ax A a) -

let o = {
x: 'a' as const,
};

or:
let o = {

};

x: 'a' as X,

I S iva X

strictNullChecks f&—> TypeScript g iEas L0, 55 H$AT k5
null 185, B HESGE ., AEZBMSHCHEHREGRE null |
undefined B3R HAMIZIRAUME, A A] DO H AT {Enu L 5035
undefined. UNRAERNKSHARBA A A2, TypeScript KLk
R LA 178 FE R Ia A T IS4 IR o

SRS
7t TypeScript Hr, M2 E—H i 4 F BlH,
enum Color {

Red = '#ff0000"',

Green = '#00ff00',

Blue = '#0000ff"',
}

Me2En] DLRIAS R Y 5 20 X
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GRS

7£ TypeScript H1, 74— H2E

e, BRI o JF45.

enum Size {

Small, // 1M 0 /I8
Medium,

Large,

by
A L s k4 A E AE

enum Size {
Small = 10,
Medium,
Large,
¥
console. log(Size.Medium); // 11

THT R

LA B R o —

£ TypeScript /', FAF AR H BT BCA — A 74 R ERI
2%,

enum Language {
English = "EN',
Spanish = 'ES',

£ TypeScript S fl FAaMe2s . Horb 45 B AN st l LA3E

}
o
HERZE

TypeScript H ) H B2 — PR k2R BRI A 2E , Horp BT A (EAE S i3It
#Z TN, I HLAEGE FIAS 2 BT AT i R S AL EBC,  DATD 77 A B8 e 2 )

(W LTE
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const enum Language {
English = "EN',
Spanish = 'ES',

¥

console. log(Language.English);
W B i i -
console.log('EN' /x Language.English x/);

R WRMCERAMEMGE, BEERME, XM 4 ] RE AT AL,
HEF AR HAh, HEMZENREA TR -

B[] St

£ TypeScript Hr, He2 e Sz i) WU 23 B AL MO A B3 44 FREA i
Tio BB, M2 B N ATREMER IE R s, (Ha] Dl
T A BB BRI S WU o 4 BT MO R I E A A
28R, BE R ERAIT M AR, B IR A . REEE
W, RS 2R BRI A R & AR RS TS A B SRR AR M2

NS .
PN

enum Grade {
90,

80,

70,
'fail',

MO W >

}
i

'use strict';
var Grade;
(function (Grade) {
Grade[(Grade['A"
Grade[(Grade['B"
C

]
]
Grade[(Grade['C"']

I n
o
S
N N
e b b



Grade['F'] = 'fail';
})(Grade || (Grade = {}));

HIE R I, 8w SRR MO A, AT DA (U M2 28K, H
XA R R RO J 5 TE XA o

enum Grade {

A = 90,
B = 80,
C =70,
F = 'fail’,

}

const myGrade = Grade.A;

console. log(Grade [myGradel); // A
console.log(Grade[90]); // A

const failGrade = Grade.F;

console.log(failGrade); // fail
console.log(Grade[failGradel); // EANZF5IZANAIEE T E
"number', ATLATEEFETLAY 'any' ZEH,

2

TypeScript H PR FIAL 22 — PP rE s BRSO (F.d.ts) Hg SCRIAR 2838
R, BARKASEIL. EAFEE AR, XEWEUES
[ SO AR R e 7 AN e S A S RN SE BT
SR BRI A 5

{E TypeScript v, JHELRGURAAEH R, HAEABITITHE, hH =
Jo R R A e G i I B0 B ARSI To ik O bt o A i R i
SERITT SRR I DUBCHS AN MO PR SR v i R

// BEMA
enum Color {

Red = 1,
Green = 5,
Blue = Red + Green,
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I
console.log(Color.Blue); // 6 ZHiFATEH

// ItERA
enum Color {
Red = 1,
Green = Math.pow(2, 2),
Blue = Math.floor(Math.random() * 3) + 1,

b
console. log(Color.Blue); // B/THTERLAIBENIZL

Mozt f A& HOw R R BB A Fon . B R A T Dl 5 el R
HERAME, WAFBREMNERE R HERT, AT HHAX—
ELOIEERRME RHTRMEA. EBMECHEH. FEARHH, E
FR4A EA|EB|EC,

const identity = (value: number) => value;

enum E {
A=2x5, /) #FFE=
B = 'bar', // FHEFEHE
C = identity(42), // TZEHHITE

by

console.log(E.C); //42

“a/NjE

TypeScript 45/NER RSN Z B RBNE R XM ARG
RISRA M, Hp—A 2R a2 4R,

TypeScript A[ 5 2 Fide /NS RY JE Bl 0 5 75 -

typeof KAy

typeof 8RR 412 TypeScript H1 1 —Fhe e R IRY, BREA BN
' JavaScript 8K & AR B RA,

o4



const fn = (x: number | string) => {
if (typeof x === 'number') {
return x + 1; // x E#F

by

return -1;

};

ELSH /N

TypeScript H i) L S M: i /IN 10 0 8 25 AR B FLIA SR SR AH B M4 /N H
KRB LI o

const toUpperCase = (name: string | null) => {
if (name) {
return name.toUpperCase();

} else {
return null;
}

};

FHSE 457N

Wm&mﬁ$%ﬁ%%$ﬁﬁhéﬂi 7555 TR S (ELRAH B 4 /N 2R
A,

‘B switchifF M Si288F (fln===. !==. ==fl!=) S5&/HIRK
Y/ NRBLTE L

const checkStatus = (status: 'success' | 'error') => {
switch (status) {
case 'success':
return true
case 'error':
return null

5



1B FAF G/

TypeScript H1 1Y in 284546 /NGB & — PR IR ER AP R EHFER
VSR 45 /MR B R TI) T7

type Dog = {
name: string;
breed: string;

};
type Cat = {
name: string;
likesCream: boolean;
Y

const getAnimalType = (pet: Dog | Cat) => {
if ('breed' in pet) {
return 'dog’;
} else {
return 'cat';
ks
b

instanceof 4/

TypeScript H1 [ instanceof iz BAF4E /N —FPHR PR AR B 1044 38 R 50 48
/N BRI T, T AR 0 A 1 A A R B T Y S 451

class Square {
constructor(public width: number) {}

b
class Rectangle {
constructor(
public width: number,
public height: number
) {}
}

function area(shape: Square | Rectangle) {
if (shape instanceof Square) {

56



return shape.width x shape.width;
} else {
return shape.width *x shape.height;
I
s

const square = new Square(5);

const rectangle = new Rectangle(5, 10);
console. log(area(square)); // 25
console. log(area(rectangle)); // 50

i

il (B 45 /) TypeScript 52— iR 370 B2 42 B i (R R 4 /N A8 B 2R R )
k. YoM ESrEUERS, TypeScript S AR 4 BC A EHE W HARR, Ff
e/ NZ B 2R R DUDT FCHE R 28 2 .

let value: string | number;

value = 'hello’;

if (typeof value === 'string') {
console. log(value.toUpperCase());

}

value = 42;

if (typeof value === 'number') {
console. log(value.toFixed(2));

I

PRI A

TypeScript H il 4 il i 43 A1 A& — P 85 0t AR i DA By 28 5 2R A 1) 7
B, VIR A AR YR M 45 SRARYE 75 B4 /INX Le AR B R A

7t TypeScript 4.4 Z Hj, ARG ASHAER T if &0 ARG, EM
TypeScript 4.4 F45, ‘Bidw] DLV HF 544 £k A1 i const 28 & 7]
FE5 | F AR ) = 1 1

foi -

o7



const f1 = (x: unknown) => {

const isString = typeof x === 'string';
if (isString) {
X. length;
Iy
b
const f2 = (

obj: { kind: 'foo'; foo: string } | { kind: 'bar';
bar: number }
) => {
const isFoo = obj.kind === 'foo';
if (isFoo) {
obj.foo;
} else {
obj.bar;
}

};
— LB K A Aa /N R ) -

const f1 = (x: unknown) => {
let isString = typeof x === 'string';
if (isString) {
x.length; // #ix, XEH/), FN isString 1EE=
¥
L

const f6 = (
obj: { kind: 'foo'; foo: string } | { kind: 'bar';
bar: number }

) => {
const isFoo = obj.kind === 'foo';
obj = obj;

if (isFoo) {
obj.foo; // X, REZH/), FEN obj ERIIFHRITE
}
};

EE: FESRMRER PR Z T A BRI .
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RALIH

TypeScript iR R E AR IR [ A AR ER eR S, TR A8 R S R4 /)N
R

const isString = (value: unknown): value is string =>
typeof value === 'string';

const foo = (bar: unknown) => {
if (isString(bar)) {
console. log(bar.toUpperCase());
} else {
console.log('not a string');
¥

};

XA

TypeScript H1 ) 0] X 73 B G — P e 288, Bl FFR ) A 24 3%
i AN = T i e o

type Square = {
kind: 'square'; // FFI=C
size: number;

};

type Circle = {
kind: 'circle'; // AlFIX
radius: number;

};

type Shape = Square | Circle;
const area = (shape: Shape) => {
switch (shape.kind) {
case 'square':
return Math.pow(shape.size, 2);
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case 'circle':
return Math.PI x Math.pow(shape.radius, 2);

};

const square: Square = { kind: 'square', size: 5 };
const circle: Circle = { kind: ‘'circle', radius: 2 };

console. log(area(square)); // 25
console. log(area(circle)); // 12.566370614359172

never 271

WA B Y /N A BE AL ST B R 2R B, TypeScript Zw ket iz 2s
R TiZnever2B A . X & A A never 28AIR F sk i o i34 1
1.

const printValue = (val: string | number) => {

if (typeof val === 'string') {
console. log(val.toUpperCase());

} else if (typeof val === 'number') {
console. log(val.toFixed(2));

} else {
// val FEXERIERN never, FHNEREEEFTEHINF
const neverVal: never = val;
console. log( Unexpected value: ${neverVal}');

};

PR R A TypeScript FPRI—JD)RE . " BHIRTE switch JEAIEY if
A AR AT X 2 B B BT AT RE T O

type Direction = 'up' | ‘'down';
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const move = (direction: Direction) => {
switch (direction) {

case 'up':
console.log('Moving up');
break;

case 'down':
console. log('Moving down');
break;

default:
const exhaustiveCheck: never = direction;
console. log(exhaustiveCheck); // X7iTKZAEHH

% never 38 TR BRI DL TR R, IF HLan Sk 5 B 78 i 3|
Direction 8% R 7E switch &) Hp 7403, W] TypeScript ¥:5] & &
R

g E Sl

7£ TypeScript H1, X GRBIHIA N R IR . EA 16 ER R TER) 27K
TR, DLRIX e 1 i AR W B Y

7E TypeScript Hr, AT LUdE s b 32207 g O RIEA -
L5 E X G RIER AR ZRIBRIA] IR 8 SO R A ARE 2 .

interface User {
name: string;
age: number;
email?: string;

by
RGN A EHE DR, €L THRIFIR B, Bikn] PIEETIAA L

R AR B WA SRR A E CRA . XUEE URGR., Z4E
RN HAd ST AT
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type Point = {

X: number;
y: number;
g
W] DL FE 44 0 SR :

const sum = (x: { a: number; b: number }) => x.a + x.b;
console.log(sum({ a: 5, b: 1 }));

TLHERH ([E4)

TUA R — Pl s HAT 1] S B R i 7o 3% S HAT B 2R R R A A ) 2R 2
TRZH R VL] 5 WU 58 il S 7 e B R R TE 3R b oA F YR . 4 AR
BERRBARERMNERNESN, THRBIEE AN, Hhidrhs
A TER L B AR RS Lo

type Point = [number, numberl];

AL RA (Efrid)

TR R DAL & A TR M T AR A AR TR . X LERRAS T T 332
VEFI T EATB, A n GnT DUE R E AT 3R

type T = string;

type Tuplel = [T, TI;

type Tuple2 [a: T, b: TI];

type Tuple3d = [a: T, Tl; // @B THMNES TAH

[ % 4 ool

[ %€ 1 B TC A — PR e BB T, B R P T e s 2R B Y [ e
HITE, IFH— B SOTdUA i o Hok B AR E 2.
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BT EFOREAREMER TR E RN ERNES, JFHERE
HR TR K MRS TR P A, Bl K ETTHIRE A .

const x = [10, 'hello'] as const;
x.push(2); // #HiR

ety Ao

PREREE PR EN A, ZETDERSMRIZ —. BaRif
W | 2 EPal R 2 A5

let x: string | number;

x = 'hello'; // B
X = 123; // BxK

Y

AL ERRRL R RN HAT WiFP e % PR B BT A R PR B 2R 2 . 52 SO Y
TERPPRILZ A A & 775 K

type X = {
a: string;
g

type Y = {
b: string;
b

type J = X & Y; // XE



RARG]

RIYZ G| AR RENS I UL RIS € CAT LR TR, (AR5
e S e STA W i) R R S

type Dictionary<T> = {
[key: string]: T;
b
const myDict: Dictionary<string> = { a: 'a', b: 'b' };
console.log(myDict['a'l); // &[G a

{EHY A

TypeScript H/#"Type from Value” /245 i1t 2 i iy B 5 RX A A B
T H 2R

const x = 'x'; // TypeScript BILUEIH#BZTEFEIE string

Func j& [f{H F) 28

Func Return #1285 R P8 AR HE PR A A SE L B Sl Wr bR A I ] 2870 i)
%ﬁoﬁﬁ#ﬁwﬂﬁm%%ﬁﬁ%ﬂE%Wﬂ%%@ﬁﬁﬁﬁ%%
H,

const add = (x: number, y: number) => x + vy; // TypeScript
B] LA FE BT ER 2L AR [B] 2 2@ 20 F

REHR B RAY

AR R A 45 i AT (6 B Sl R AR BE e A &
FrE R RHI{ERS, TypeScript o] DUE (5 BRI E S AN B 55—V
BRI Sl W E R 2RI



export const add = (x: number, y: number) => x + vy;
// index.ts

import { add } from 'calc';

const r = add(1, 2); // r & number zE#

LS S

TypeScript H (S 288 o v G ad i foif i s e BoRe e A~ S ok 2 T
ARG PR, @i A 2R, fn IR LA RS R
FAF G SRR EY . B 288, ] DU s 37 U e B A 2R 2
HIRTE keyof . SR HEBCENTNE B 2RAL . FELUT 7=l o :

type MyMappedType<T> = {
[P in keyof T1: TIPII[];
}.

type MyType = {
foo: string;
bar: number;
Fi
type MyNewType = MyMappedType<MyType>;
const x: MyNewType = {
foo: ['hello', 'world'l],
bar: [1, 2, 3],
Fi

Ffi1E X MyMappedType sk T g, G —AHRE, Hrpd

B AR . e, FAI8)E MyNewType R &R
5 MyType MRRIE L, HENEMEEE M 4H.,

Il Shf R A i 1

TypeScript A HIBUR ZERUE R S 30X BUA REL A 1 e Vg T e

e readonly 8 +readonly: 3XZx¥MLst 287 b i) g i 30 R ik
o —readonly: X fVFHLET 2R v () Jag 1A A AT AR ) o
o 7: XWMLGT R G EMETE E I
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{5

type ReadOnly<T> = { readonly [P in keyof Tl: T[P] }; //
ArB B 4 tmich R iE

type Mutable<T> = { -readonly [P in keyof Tl: T[P] }; //
AT B +micy BT Zh9E 1%

type MyPartial<T> = { [P in keyof T1?: TIPl }; // ArBE#micH
BIEH /B It

FAF R

AT RELE PRI T AR R T 1, o A Y R RLEAR
PSSR BE M . BN extends &SN = JCiE HAT K E L
1Y, DUSEAT 26 A HIAE PR 28 B 2 ) R4 7 3 o

type IsArray<T> = T extends any[] ? true : false;

const myArray = [1, 2, 3];
const myNumber = 42;

type IsMyArrayAnArray = IsArray<typeof myArray>; // true

type IsMyNumberAnArray = IsArray<typeof myNumber>; //
false zZ£#Y

o3 B s AR 2R A

AR RSAF LRI P IRE, @i MRS A BURA B R, Ao
VPR TER RIS o 2l AT R R B i Iy 28 B, XA
M

type Nullable<T> = T extends any ? T | null : never;
type NumberOrBool = number | boolean;
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type NullableNumberOrBool = Nullable<NumberOrBool>; //
number | boolean | null

infer 5% 1F 3R b i 28 R i iy

infer REEFESFMREPMA, AT AT IZ RS2 T b e
($2H0) ZRZEMWER, XA EHwE ER G H ] EARREE L.

type ElementType<T> = T extends (infer U)[] ? U : never;
type Numbers = ElementType<numberl[l>; // number
type Strings = ElementType<stringl[l>; // string

il e LA AR 2R

7E TypeScript H, FilE L FRAF R H IR BRI BT REL. EA]
B AR YRS € R B R AESA T8 IR S B gt

Exclude<UnionType, ExcludedType>: HSHI I Type Al v] 43 Fii
#5 ExcludedType f iirf5 2551,

Extract<Type, Union>: 257 M Union H$2 B 4 Bit4s Type [HIFTA
2K

A,
NonNullable<Type>: 2% M Type F 4 null F1 undefined.
ReturnType<Type>: I RAIHR I K%L Type YR 1282
Parameters<Type>: %R A MR B R B B 24 2R A
Required<Type>: HRAIH Type H i) T A @ P B 26 o
Partial<Type>: AL Type il A7 JB AR 2 AT 1LY o
Readonly<Type>: H2RAId Type Hr iy i A Je 1428 O k.
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AR IR A A
BT A ST TR S R SO, ol

type Status = 'active' | 'inactive';
type Products = 'pl' | 'p2';
type ProductId = ‘id-${Products}-${Status} ; // "id-pl-
active" | "id-pl-inactive" | "id-p2-active" | "“id-p2-
inactive"

= )
(E=Eaii]

any RRE— PRk GEAEZRA) |, o TR R R E

(B0 XR. Bl R R FF9) o Bl T HIENRINE
REROL, B0 Ok B 38047 TypeScript 28R SMEK APT 54 #) {6
I o

i i AT 2R AL, A&k TypeScript J i 7 (B 3% A 52 AT 0] PR i 3
FoRo N T HRORIR MR R AR R R e ek, 15 I8 LU S -

o Rt any B T BRI AESE B SCR IR E R OL T

o ANEMNREGR I any A, PIOBEAHZ RS ARG R R R %
€tk N BB siebres oy U

o WNARET EM AR, HEH ets-ignore 1A any.

let value: any;
value = true; // B¢
value = 7; // BX

ARHNFEHY

7E TypeScript H, REBBIFRARMBHIE. 5 RVHEMRAUER)
any ZRAUAR[E, unknown FFEEFE LU 77 A i H B 2 By b7 2R AR A 5,
Wi, FTERE WS e/ e BRI RIS T, AR
unknown A FAEATHERAE o
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unknown RH I GE 7 BCAHE IR BIFIRMERIA &, &kany WA %
BRI %

let value: unknown;

let valuel: unknown = value; // Fi{
let value2: any = value; // A

let value3: boolean = value; // T
let value4: number = value; // FTi4

const add = (a: unknown, b: unknown): number | undefined
=>

typeof a === 'number' && typeof b === 'number' ? a + b
: undefined;
console.log(add(1, 2)); // 3
console.log(add('x"', 2)); // undefined

SR
void ZEAH TR /R BRECA IR E{E

const sayHello = (): void => {
console.log('Hello!");
Fi

Neverzk il

never RAFR RN AR B I FIME. B H T 2R MAS IR B s i H 4517 1) 2R
Bl ik o

51140 Jo RG24 -

const infiniteLoop = (): never => {

while (true) {
// B4



Y
R

const throwError = (message: string): never => {
throw new Error(message);
IF

never BRI F AR IY L2 FHAR ARG P BUTE RS IRIR A . M5 H
BN A 7R 45 A RTINS, . & aT LR B TypeScript J A FIHE W 52
FERARZERY, it -

type Direction = 'up' | 'down';
const move = (direction: Direction): void => {
switch (direction) {
case 'up':
// [E_E#n)
break;
case 'down':
// @ s
break;
default:
const exhaustiveCheck: never = direction;
throw new Error( Unhandled direction:
${exhaustiveCheck} );

+
};

MY E el
GRS

7£ TypeScript /7, $20E XX ZREE, F5EX LA BT
YRR FRFNZER . 7E TypeScript Ff 5 SCHE B8 FIE T -
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interface InterfaceName {
propertyl: Typel;
[/ s
methodl(argl: ArgTypel, arg2: ArgType2): ReturnType;
[/ sss
+

R E LA

type TypeName = {
propertyl: Typel;
L anr
methodl(argl: ArgTypel, arg2: ArgType2): ReturnType;
VVAETY:
i

interface InterfaceName 5{# type TypeName: & X 3z [0 Ao
propertyl: Typel: 542 LW @M R HAHM 2R AL . W LI L2 8
", BN BRSS9 E. methodl(argl: ArgTypel, arg2:
ArgType2): ReturnType;: $5E T HE. TiikHHAIR##ITE
X, JERFES R SEARFR ERA . FTLUE LA T, BTk

51571 o
£z LR :

interface Person {
name: string;
age: number;
greet(): void;

Iy
KA R
type TypeName = {
propertyl: string;
methodl(argl: string, arg2: string): string;
b

7E TypeScript H1, BRI T & CEHRMTEIRIF iR bl TR B & 78
TypeScript € SCREVA LR H WWHYIE . HARBLT RARR A o 3X
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B L)f

FARA

let myNumber: number = 123; // #(FE#

let myBoolean: boolean = true; // 7H/E#H

let myArray: stringl] = ['a', 'b']l; // FFEZHA
let myTuple: [string, number] = ['a', 123]; // x4

JUE ik

const x: { name: string; age: number } = { name: 'Simon’',
age: 7 };

FERMIZ G RA

type MyType = string | number; // #Z%
let myUnion: MyType = 'hello'; // AIUEFFE
myUnion = 123; // Z&EE—THF

type TypeA = { name: string };

type TypeB = { age: number };

type CombinedType = TypeA & TypeB; // %4

let myCombined: CombinedType = { name: 'John', age: 25 };
// XIZR[EH1BEname flage /&%

N B IR R 2R

TypeScript A7 JLAN ERFUBEHRRA, nTH T SCER. RS
A [ R -

number: R/REE, EHEEECNEF S8 string: RETAEIE .
boolean: {8 #B4{E, T LI true 5k false, null: EREHHE.
undefined: F/R W ARMEEARE LE. symbol: FEME—FRINFT-
5@ HEN R BN, bigint: F/REER L. any: FE
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BIZSERMART . any 28R AR B AT DLORAAEAT 2R BRI, IF HEAT158
AR . void: FIRAFEAEMERL . Bl H HA/EA R [ {E Y 2 2K
AR IR never: RoRMOR B WUMERIZRA . Bl H RIES| &5
DR N TC BR G P ) BRI 25 A 3R [ 2R 7

WL BISH 5

TypeScript 2 JavaScript B84, B A & BN & JavaScript X}
%o B LLTE Mozilla 72 2 W4 (MDN) SRS B b4 213X 22500 5 1Y
g% https://developer.mozilla.org/en-
US/docs/Web/JavaScript/Reference/Global Objects

DL 2 — L6 F B N B JavaScript % 4 151 % :

Function
Object
Boolean
Error
Number
Bigint
Math
Date
String
RegExp
Array
Map

Set
Promise
Intl

HA

TypeScript F i) e 8 A AVF N BA BB TR E XSRS, N
1 i R BE A% S SCRT LA 2 Py SR Y e Ao X — A i)

73


https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects

// EE
function sayHi(name: string): string;
function sayHi(names: stringl[]): stringl];

// X
function sayHi(name: unknown): unknown {
if (typeof name === 'string') {

return "Hi, ${name}!";
} else if (Array.isArray(name)) {
return name.map(name => "Hi, ${name}!’);

by

throw new Error('Invalid value');

by

sayHi('xx'); // B
sayHi(['aa', 'bb'l); // B#

XJETE class Hfii il B E 2 55— il -

class Greeter {
message: string;

constructor(message: string) {
this.message = message;
¥

/! E#H
sayHi(name: string): string;
sayHi(names: string[]): ReadonlyArray<string>;

// ZI]
sayHi(name: unknown): unknown {
if (typeof name === 'string') {

return " ${this.message}, ${name}!";
} else if (Array.isArray(name)) {
return name.map(name => "${this.message},
${name}!");
¥

throw new Error('value is invalid');
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by

console.log(new Greeter('Hello').sayHi('Simon'));

aHEY R
AR R 5 SR LS P R O o

FIF AR LA 2 IR h, flin, S8 0R0E LR
AFETTI :

interface X {

a: string;
}
interface X {
b: number;
¥
const person: X = {
a: 'a',
b: 7,

};

P REARY SR BRI 28 B B R 1 DA i R R e LTI RE T B
— i B R AN e i 5 i i ANE SO R R RE SO . 451
=23

interface Animal {
name: string;
eat(): void;

by

interface Bird extends Animal {
sing(): void;

by

const dog: Bird = {
name: 'Bird 1°',
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eat() {
console.log('Eating');

b

sing() {
console.log('Singing');

b

};

KA O Z A A 22

HEHAIE ()

BT RO, KRR 57T DL XA FLAT R A4 FR A
TypeScript 250114 ) ELATAL A YR IEA A B2 o 53—
i, RARS R AT, M BRI D RE B S SO X
T A SRR 52 S B R BUR E BRI, 3T 2 A H D

interface A {

X: string;
}
interface A {
y: string;
}
const j: A = {
x: 'xx',
y: 'yy',
i
PR E AR /R0

RILFNE AR AT DI e HAb 2R R /e 11, (HSEIE AR . SF P8, f&m)
DL ] “extends” e g A4 I AR SR BRI T k. {HRZ, $ED Tk
P IRARI S R B B I8 2R

interface A {
X: string;
y: number;

by



interface B extends A {

z: string;
I
const car: B = {
x: 'x',
y: 123,
z: 'z',
%

XFRA, B & ZHFE SR G NEAN R (58 .

interface A {

X: string;
y: number;
Iy
type B = A & {
j: string;
L
const c: B = {
x: 'x',
y: 123,
j= '3,
b
AN AT R R -
TESE SOFEFIAZ R RS, RAE IR TR, #id “type” Rty , Bl

|7 IB HAF RAA B RS 2R A ﬁﬁ%ﬁ“*ﬁ@@&%%i H
ORFE T AT DL R R s R 2R A, (HE A A W 2 SR B N B S o
type Department = 'dep-x' | ‘'dep-y'; // HE
type Person = {

name: string;

age: number;

};

type Employee = {
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id: number;
department: Department;

b
type EmployeeInfo = Person & Employee; // %

FE LR

interface A {
x: 'x';
}

interface B {
y: 'y';
}

type C = A | B; // ZLOAIHSE

Class

18 %

TypeScript Hrfifi fl %45 class ke XK. TN, BATUES—R
fai) -

class Person {
private name: string;
private age: number;
constructor(name: string, age: number) {
this.name = name;
this.age = age;
b
public sayHi(): void {
console. log(
"Hello, my name is ${this.name} and I am
${this.age} years old."

);
}



class K47 H T & L 444 Person 125,
GREMNFAF B BBAFR string FIZRAY4ERS number,

)3 PR ASTH constructor Se48 78 L. Bk A FFERE 2
I BES A N R BT

ZRA— public 4474 sayHi By vk, A TidRBMEEE .

ZAE TypeScript FpEIEZRATSLH], wf DIER] new RiET, JREREAH,
RIS O Billn:

const myObject = new Person('John Doe', 25);
myObject.sayHi(); // #4: Hello, my name is John Doe and I
am 25 years old.

FAIE PR 2L

@iﬁ@%ﬁc%z’é* HIRFERTT 5, I THERI 2R S I g AR e X 5 1 )

class Person {
public name: string;
public age: number;

constructor(name: string, age: number) {
this.name = name;
this.age = age;

by

sayHello() {
console. log(
"Hello, my name is ${this.name} and I'm
${this.age} years old."

);
}
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const john = new Person('Simon', 17);
john.sayHello();

A DA DLT 18 M) 3 R 4
type Sex = 'm' | 'f';

class Person {
name: string;
age: number;
sex: Sex;

constructor(name: string, age: number, sex?: Sex);
constructor(name: string, age: number, sex: Sex) {
this.name = name;
this.age = age;
this.sex = sex ?? 'm';

s
by
const pl = new Person('Simon', 17);
const p2 = new Person('Alice', 22, 'f');

7E TypeScript 1, W[ LUE X 24 R Em 3, (HHREA — a5
AEHGRAER LI, XA LUE 8 Al S H0k LB

class Person {
name: string;
age: number;

constructor();

constructor(name: string);

constructor(name: string, age: number);

constructor(name?: string, age?: number) {
this.name = name ?? 'Unknown';
this.age = age ?? 0;

by

displayInfo() {
console. log( Name: ${this.name}, Age:
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${this.age} );
by
}
const personl = new Person();

personl.displayInfo(); // Name: Unknown, Age: 0

const person2 = new Person('John');
person2.displayInfo(); // Name: John, Age: 0

const person3 = new Person('Jane', 25);
person3.displayInfo(); // Name: Jane, Age: 25

FARTAIBZ IR BRI RT3 PR 5L

7E TypeScript 7, 141 pR%5 Al LIbRIC ARAA 82 /9, KR 7 EA 18
A5 PR A o

AT SR HREFERA BN . FAA W& s Al 5 H T LA N
S SEAB LR ) DA T B A S oHs S 1 ) B FR o A 2 P Y D) ik

SRR AL S AR A B B S AR AT DL 2R
JEHIFEZRIS , ORI HIA) 3 e AR A H

class BaseClass {
protected constructor() {}

by

class DerivedClass extends BaseClass {
private value: number;

constructor(value: number) {
super();
this.value = value;

by

/! B EELOICEEFESZHE R
// const baseObj = new BaseClass(); // ##ix: #£"BaseClass"HY

81



HIE R Z R

// CIEEREZERIZH

const derivedObj = new DerivedClass(10);
Vi B AT

W AEMI4S private . protected fl public B T#35] TypeScript 2k
K (@R BT WAEFI R A X BeAE AT 0T i
B2 DL L U M FME SR N IR AS I i i B R B

4T private (PR &l 66 &2 2Rk 5 i 1]
&HiFF protected FiFYs AL &2 K HIRAE R F AT AL o
EAAF public $2AEXF B A Z BRI HITE 0], Fe e WAL 3 75 5 1]

>

Eo

Get 5 Set

Getter Fl Setter B455k ik, FRFEE XREMER B & ST R FAME ST
HFo BAMERBERR I 2 R NIRARAS . FFAEAR B 5 B T (R I 2
fff N2 % . 7F TypeScript H, getter Fl setter 435 f H get Fll set 4
FEL o XRE—IF:

class MyClass {
private _myProperty: string;

constructor(value: string) {
this._myProperty = value;
I

get myProperty(): string {
return this._myProperty;
b

set myProperty(value: string) {

this._myProperty = value;

by
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R B 3 b
TypeScript i 4.9 ¥ 7 % E S [ B S0 350 B
ECMAScript g, BATKMITFRImIE, 4 "accessor” bt 7.

class Animal {
accessor name: string;

constructor(name: string) {
this.name = name;
}

}
[ 7 0] 288 OB A FA AT get s n)setds , TETCIEYT BT HizfT.

class Animal {
#__name: string;

get name() {
return this.# name;
}

set name(value: string) {
this.# name = name;

by

constructor(name: string) {
this.name = name;
}

this

7£ TypeScript H, this S8R fE 2 7 1 B 1 BRI 7Y 24 Al 52
Bl ERVFEIERAE CHTEE NV RFEECERR BRI k. BT
—FPFEXT G B OB 7 H U R AR E XS G N ERR S B 7

class Person {

private name: string;
constructor(name: string) {

83



this.name = name;
}
public introduce(): void {

console. log( Hello, my name is ${this.name}. );
}

by

const personl = new Person('Alice');
personl.introduce(); // Hello, my name is Alice.

St

AR VE SOV R ERAE MG RS B R BRI AR LR R T, AT e o
ARG, fin:

class Person {
constructor(
private name: string,
public age: number
) {
// HIEREFRT private" #T" public" X #F HsEHH AT
a9 B 1%,
¥
public introduce(): void {
console. log(
"Hello, my name is ${this.name} and I am
${this.age} years old."

)7
}
}
const person = new Person('Alice', 25);
person.introduce();

LHE N

iR JHE TypeScript  EZHTAUR, IR 7Bl Cnf 12845
RIS SRR TR TT 1o SRR U DUAT i FF o) 28 S a3
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SIS, XAER A ENERA T PRI R R RGMITTE, Hd
R FEIN T IR I e LR H D) g -

abstract class Animal {
protected name: string;

constructor(name: string) {
this.name = name;

by

abstract makeSound(): void;

by

class Cat extends Animal {
makeSound(): void {
console. log( ${this.name} meows. );
}

}

const cat = new Cat('Whiskers');
cat.makeSound(); // %4 Whiskers meows.

16 iz
AT 2 B2 S VP 55 ST DL R ) 22— B T 2K

class Container<T> {
private item: T;

constructor(item: T) {

this.item = item;
}

getItem(): T {
return this.item;

by

setItem(item: T): void {
this.item = item;
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by

const containerl = new Container<number>(42);
console. log(containerl.getItem()); // 42

const container2 = new Container<string>('Hello');
container2.setItem('World');
console. log(container2.getItem()); // World

e A

Flias Rt 7P IInocEdE . B8UT N BIRsy R H AT R IR
Ul EATRTESITINHUTI RS . 2A2eMhas 7T LUV T — N .

Helfiay 2 LmIETIaE, PLTF G 56 A ES6 1) TypeScript jitAs 5 5§,
B A AR o

%IT 5 2 Bij k) TypeScript fi4s, MW 7EASH tsconfig. json H s i i
experimentalDecorators s {EaFSF7 9 d ] ——
experimentalDecorators kg HEANT HLLFRHEIAEEH) -

Hetfiias Y — L8 DL ] 6145 -

MR JmPEARAL

WEZ TR o

IS A JE T B T Vs

1B 47 I IE o

H sl 754k R 5514k o
iy (R

o FZANFTINIE

o FHIRFIY

ERE: WA 5 B A LV IS4

e 282 -
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R Midr

Rtide Xt T RIARAEF A, G0, SEE R
HISEfle 72 FAI R, FATTERIN—4> toString K RF L0y 744 H
R TTH

type Constructor<T = {}> = new (...args: anyl[]) => T;

function toString<Class extends Constructor>(
Value: Class,
context: ClassDecoratorContext<Class>
) {
return class extends Value {
constructor(...args: anyl[]) {
super(...args);
console. log(JSON.stringify(this));
console. log(JSON.stringify(context));

};
+

@toString
class Person {
name: string;

constructor(name: string) {
this.name = name;

¥
greet() {
return 'Hello, ' + this.name;
¥
}
const person = new Person('Simon');
/* Logs:

{"name" :"Simon"}
{"kind" :"class",6 "name" :"Person"}
*/



J I i

JE MR A e X TS SUR MR T M AER AT A, BIUE s tbE. T
RGBS, BATA — AR B B IR A RS

function upperCase<T>(
target: undefined,
context: ClassFieldDecoratorContext<T, string>
) {
return function (this: T, value: string) {
return value.toUpperCase();
JrE

by

class MyClass {
@upperCase
propl = 'hello!'’;
Iy

console. log(new MyClass().propl); // H7z: HELLO!

i 5% Mids

7 kA SR S B R T AT Ao T TR BRI SR A
1k

function log<This, Args extends any[], Return>(
target: (this: This, ...args: Args) => Return,
context: ClassMethodDecoratorContext<
This,
(this: This, ...args: Args) => Return
>

) A

const methodName = String(context.name);

function replacementMethod(this: This, ...args: Args):
Return {
console. log( LOG: Entering method
"${methodName}'. );
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const result = target.call(this, ...args);
console.log( LOG: Exiting method
'${methodNamel}'. " );
return result;
}

return replacementMethod;

by

class MyClass {
@log
sayHello() {
console. log('Hello!");
}
}

new MyClass().sayHello();
Bitsxk:

LOG: Entering method 'sayHello'.
Hello!
LOG: Exiting method 'sayHello'.

Getter fl] Setter ZEifmgs

getter FlI setter 2& i g AV 08 B sl A 2R U5 Mg AT 0. lam, “EAT]
XTI R R L BARAT o X getter ZEAMias Y — A& HLR 1

function range<This, Return extends number>(min: number,
max: number) {
return function (
target: (this: This) => Return,
context: ClassGetterDecoratorContext<This, Return>
) {
return function (this: This): Return {
const value = target.call(this);
if (value < min || value > max) {
throw 'Invalid’';

by
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Object.defineProperty(this, context.name, {
value,
enumerable: true,

});

return value;
};
};
}

class MyClass {
private _value = 0;

constructor(value: number) {
this. value = value;
}

@range(1, 100)

get getValue(): number {
return this. value;

I

by

const obj = new MyClass(10);
console.log(obj.getValue); // BHik: 10

const obj2 = new MyClass(999);
console.log(obj2.getValue); // MMt EE: Invalid!

Feliimru

L OB T AL T 2R s TEAT A 2R e b AR e B R A . AT
A DL )R SO R PR EYE . ZE T DL S TR S i
5], 1] Pt ”Symbol.metadata”7E2% i A TR (S B o

JuEHE T AR E R, It AN e A FE A A AR s
Ao
//@ts-ignore

Symbol.metadata ??= Symbol('Symbol.metadata'); // EHHEAIFS
IR 7
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type Context =

| ClassFieldDecoratorContext

| ClassAccessorDecoratorContext

| ClassMethodDecoratorContext; // £ FXNREZBEMTE
B KiffasTEE

function setMetadata(_target: any, context: Context) {
/] (EFEREREIRETIHIENZR
context.metadatal[context.name] = true;

by

class MyClass {
@setMetadata
a = 123;

@setMetadata
accessor b = 'b';

@setMetadata
fn() {}
}

const metadata = MyClass[Symbol.metadatal; // FFEUTEIEN S
155

console. log(JSON.stringify(metadata)); //
{"bar" rtrue,"baz" :true," foo" :true}

LV

YPASESR— DR G—AE (FRAFEREGEDR) doREER T LR
DU IRAZZRWAR N F2RELF2E, A LLEE s B R LS
BT W R VERITT kY SR L | LR R DI RE -

class Animal {
name: string;

constructor(name: string) {

o1



this.name = name;

¥

speak(): void {
console.log('The animal makes a sound');
by

by

class Dog extends Animal {
breed: string;

constructor(name: string, breed: string) {
super(name);
this.breed = breed;

by

speak(): void {
console. log('Woof! Woof!');
I

by

// BIEEZLHI—TH
const animal = new Animal('Generic Animal');
animal.speak(); // The animal makes a sound

/] BIEIRELRT— TR
const dog = new Dog('Max', 'Labrador');
dog.speak(); // Woof! Woof!"

TypeScript A3 & GE L B2 BARAK, T2 i BN SER KK
TypeScript SZRF M M. 3% 1A LIE X REMRIIRY), 2] DLl
AN XIVFRMNZMRAEARTT S5 o

interface Flyable {
fly(): void;
}

interface Swimmable {
swim(): void;
}

02



class FlyingFish implements Flyable, Swimmable {

fly() {
console.log('Flying..."');

I
swim() {

console. log('Swimming...");
b

by

const flyingFish = new FlyingFish();
flyingFish.fly();
flyingFish.swim();

TypeScript H1 457 class 5 JavaScript 28100, #5888 igE ik
o ‘B &1t ECMAScript 2015 (ES6) H 5| N#, BYEFEMLE 2R AE
%, DIEET RTINS . AR, [EAFE BN,
TypeScript /4 JavaScript B#E45, A2 Yi5k JavaScript, [ij
JavaScript A% O 5RA& 25 T IR AL

TypeScript A # AN G o BRI SA, AT UUMEH AR —4
R AT ERAPER R

class OfficeWorker {
static memberCount: number = 0;

constructor(private name: string) {
OfficeWorker.memberCount++;

}
}
const wl = new OfficeWorker('James');
const w2 = new OfficeWorker('Simon');

const total = OfficeWorker.memberCount;
console.log(total); // 2
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JEEA iR AL

¥ TypeScript HiHIHH (LR Ik AT & Fh 7 v

Pt

FE RO, QIR SIS AR

class MyClass {
propertyl: string = ‘'default value';

property2: number = 42;
Iy
TEA i PR -

class MyClass {
propertyl: string;
property2: number;

constructor() {

this.propertyl = 'default value';

this.property2 = 42;
b
}
it A48 R AL 22
class MyClass {
constructor(
private propertyl: string = 'default value',
public property2: number = 42
) {
/! EFEBMIFE T AE .
¥
log() {
console. log(this.property2);
I
b
const x = new MyClass();
x.log();
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TR 3

TEBEBART RGN B FEESEER AR S S H 5 E A R
Tk e XATFHRAMBIEEZE IS E LA FE B 77 N8 7%
class MyClass {

add(a: number, b: number): number; // E#HEZE 1

add(a: string, b: string): string; // E#HZEE 2

add(a: number | string, b: number | string): number |

string {
if (typeof a === 'number' && typeof b ===
"number') {
return a + b;
}
if (typeof a === 'string' && typeof b ===
'string') {
return a.concat(b);
}

throw new Error('Invalid arguments');

by

const r = new MyClass();
console.log(r.add(10, 5)); // H#: 15

iz A

IS VPR B ] 5 2 PSSR — A A ] B AR R . i HTZ
B, BATUSBARA., RBCREE T, I SR vF AT A R 28 B g 4
i, mMEHFLEAIFEEN.

22 Fe v S Al AR B SR 35 R AT A

SRS
B8 2 RRA, T DB OGS (<) RIgE R B S 4, fildn:

\
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function identity<T>(arg: T): T {
return arg;

by

const a = identity('x');
const b = identity(123);
const getlLen = <T,>(data: ReadonlyArray<T>) =>

data. length;
const len = getLen([1, 2, 31);

BRI

R DOV TR, XAREA Tl LGB i 6 H 2R S HOoR A3 2 il
o XXl T mA RS E AR AR, XL SOAT DIFERFR I8 %
4 8 [ B Sk A [ R 2R B A T R A

class Container<T> {
private item: T;

constructor(item: T) {
this.item = item;

}

getItem(): T {

return this.item;
}

hy

const numberContainer = new Container<number>(123);
console. log(numberContainer.getItem()); // 123

const stringContainer = new Container<string>('hello"');
console. log(stringContainer.getItem()); // hello

ALK

A LU R R extends J5 BRZETY S L IR B B TR 2R 2

06



TE N R Fl, T BAIEFEE length A REARL:

const printLen = <T extends { length: number }>(value: T):
void => {
console. log(value. length);

};

printLen('Hello'); // 5
printLen([1, 2, 31); // 3
printLen({ length: 10 }); // 10
printLen(123); // F&&%

3.4 RC it 5| NHIZ 20— AN AR DO RE R i My BRBCR BNy, E5INT
Rz BRI S

declare function pipe<A extends any[], B, C>(
ab: (...args: A) => B,
bc: (b: B) => C

): (...args: A) => C;

declare function list<T>(a: T): TI[];
declare function box<V>(x: V): { value: V };

const listBox = pipe(list, box); // <T>(a: T) => { value:
T[] }

const boxList
V ]

HETRE SR SRR AA A N 2 TE R e, X AE R G P AR
o

pipe(box, list); // <V>(x: V) => { value:

2R B SCHE N

2R R 34/ TypeScript L], SRFgmiEas R P dE H iz 2 240
) NSOk GEINZ RIS E R A, TESE ) Al i R A B SR
H :

function process<T>(value: T): void {
if (typeof value === 'string') {
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// Value ByER#4E/\F "'string' EZ
console. log(value. length);

} else if (typeof value === 'number') {
// Value BYZEZ#EIE/)\F 'number' £ZY
console. log(value.toFixed(2));

by

process('hello'); // 5
process(3.14159); // 3.14

RS FAY

7t TypeScript Hr, XfRAMILERER MBS E. flan, R3]
O AN R4 T ORI, FRATHE AT DUAE 75 2832 1 B 77 i i 3%
X5, HME RN FEcE B B+
type NamePropl = {

propl: string;
&

function log(x: NamePropl) {
console. log(x.propl);
}

const obj = {
prop2: 123,
propl: 'Origin',
&

log(obj); // B

v 44 22 [H]

7£ TypeScript 1, 5 4425 Al TA S AN BIZ M A g b, B kg 44 of
RIFPE M — PR A A eI T k. R T export R

08



T SN B I A

export namespace MyNamespace {
export interface MyInterfacel {
propl: boolean;
Iy

export interface MyInterface2 {
prop2: string;
b

s
const a: MyNamespace.MyInterfacel = {

propl: true,

};

Symbols

TP RIREIRRT . FoR A E, RIEFERE PRy R A o
g SRy

5 LUAVEXI R IR TERY 8, R ft—Mr el A aTMeE BRI T4

const keyl: symbol
const key2: symbol

= Symbol('keyl');
= Symbol('key2');
const obj = {

[keyl]: 'value 1°',

[key2]: ‘'value 2',
frE

console. log(obj[keyll); // value 1
console. log(obj[key2l); // value 2

7£ WeakMap Fil WeakSet 1, ILFE RVFAF-51E A5
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SRHTHS

ZRMTIG & RAFIRIERE , J9gieanbe A RS R A . X2
HLAEANEERIL (//7) T2k, E8HUEAE TypeSeript SCIERY TR,
KBTI AT AR

SRHTI A I T3 R AMRIRIUT . 15 @ BLHMARTT Jo o 25 PR
R IIRE A, JULAMAIT

51 = B SCA -

/// <reference path="path/to/declaration/file.d.ts" />
T AR LR AR 2

/// <amd|commonjs|system|umd|es6|es2015|none>

JE I i de i Til,  AE LU T 7 o hg s

///
<strict|noImplicitAny|noUnusedLocals|noUnusedParameters>

RAEAE

MRHI G 2 A
AT DA A BESE A SRR A EtFi A,
RHERA (&):

TR 2 PhIR B & i A — e -

type A = { foo: number };
type B = { bar: string };
type C = A & B; // AFBAIKE

const obj: C = { foo: 42, bar: 'hello' };
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B 2R84 ()):
SV E SCAT DL LU JURh 2R 2 2 —f 28 28
type Result = string | number;

const valuel: Result 'hello';
const value2: Result 42;

St 2R -
PV AR A B S LU s e 2 -

type Mutable<T> = {
readonly [P in keyof T]: TIP];

L
type Person = {
name: string;
age: number;
b
type ImmutablePerson = Mutable<Person>; // EM1tZTHHIE

e
TV SRS A P G R ATH

type ExtractParam<T> = T extends (param: infer P) => any ?
P : never;

type MyFunction = (name: string) => number;

type ParamType = ExtractParam<MyFunction>; // string

£ L RV L Eagi

7£ TypeScript ., 0] LU FH & 5|35 RIFIERAE 75— R A iy g 2R 2
Type[Key].

type Person = {
name: string;
age: number;

};
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type AgeType = Personl['age'l; // number

type MyTuple [string, number, boolean];
type MyType = MyTuplel2]; // boolean

THAA
A LURE T URP N B HORIRAER A, s 1 e HHY -

Awaited<T>

Fa 38— JAfiF 61 Promise 2%,

type A = Awaited<Promise<string>>; // string

Partial<T>
HigE—ARR, 8% T Hra e E A i,

type Person = {
name: string;
age: number;

};

type A = Partial<Person>; // { name?: string | undefined;
age?: number | undefined; }

Required<T>
g —ARE, IR T MG JR Ik R B0/ .
type Person = {

name?: string;

age?: number;

};

102



type A = Required<Person>; // { name: string,; age: number;

}

Readonly<T>
ME—AN AL, IR T TE B R E D H ik,

type Person = {
name: string;
age: number;

b
type A = Readonly<Person>;

const a: A = { name: 'Simon', age: 17 };
a.name = 'John'; // K

Record<K, T>
HgE— N EAERE T H—4EmM: K i85,

type Product = {
name: string;
price: number;

b

const products: Record<string, Product> = {
apple: { name: 'Apple', price: 0.5 },
banana: { name: 'Banana', price: 0.25 },

};

console. log(products.apple); // { name: 'Apple', price:
0.5 }

Pick<T, K>
i T g s s Jm 1 KR MR,
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type Product = {
name: string;
price: number;

};

type Price = Pick<Product, 'price'>; // { price: number; }

Omit<T, K>

N T gt @t K ok MR
type Product = {

name: string;

price: number;

b

type Name = Omit<Product, 'price'>; // { name: string; }
Exclude<T, U>

N T P HERRIER U i T R 1 257

type Union = 'a' | 'b' | 'c';
type MyType = Exclude<Union, 'a' | 'c'>; // b

Extract<T, U>
M T B U B A (R d s 28,

type Union = 'a' | 'b' | 'c';
type MyType = Extract<Union, 'a' | 'c'>; // a | ¢
NonNullable<T>

i T AR null A undefined A AaiE A
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type Union = 'a' | null | undefined | 'b‘;
type MyType = NonNullable<Union>; // 'a' | 'b'

Parameters<T>

PR BRI T SR

type Func = (a: string, b: number) => void;
type MyType = Parameters<Func>; // [a: string, b: number]

ConstructorParameters<T>

PRI 3 PR AR T IS 4R AL

class Person {
constructor(
public name: string,
public age: number
) {}
}

type PersonConstructorParams =
ConstructorParameters<typeof Person>; // [name: string,
age: number]

const params: PersonConstructorParams = ['John', 30];
const person = new Person(...params);

console. log(person); // Person { name: 'John', age: 30 }

ReturnType<T>
PEBURELZRT T (3R R 287

type Func = (name: string) => number;
type MyType = ReturnType<Func>; // number

InstanceType<T>

PEICRARIY T 1 2|28 2

105



class Person {
name: string;

constructor(name: string) {
this.name = name;
}

sayHello() {
console. log( Hello, my name is ${this.name}!");
b

by
type PersonInstance = InstanceType<typeof Person>;
const person: PersonInstance = new Person('John');

person.sayHello(); // Hello, my name is John!

ThisParameterType<T>
MBRIELRAY T A B this” 240282

interface Person {
name: string;
greet(this: Person): void;
Iy
type PersonThisType = ThisParameterType<Person['greet']>;
// Person

OmitThisParameter<T>

MERELRAL T iR this” 244 .

function capitalize(this: String) {
return this[0].toUpperCase +

this.substring(1).toLowerCase();

by
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type CapitalizeType = OmitThisParameter<typeof
capitalize>; // () => string

ThisType<T>
Yk B S0 this B—3k50 -

type Logger = {
log: (error: string) => void;
b

let helperFunctions: { [name: stringl: Function } &
ThisType<Logger> = {
hello: function () {
this.log('some error'); // B, FH"log"Z"this" g

—8%
this.update(); // it
}
&
Uppercase<T>

Rram NIRRT AR KT

type MyType = Uppercase<'abc'>; // "ABC"

Lowercase<T>

Rrim NIRRT W ZBARB/ING o

type MyType = Lowercase<'ABC'>; // "abc"

Capitalize<T>

BINRE T PAHRKE

type MyType = Capitalize<'abc'>; // "Abc"
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Uncapitalize<T>

R NRIL T B A FRBUH KRS

type MyType = Uncapitalize<'Abc'>; // "abc"

Nolnfer<T>

Nolnfer & —Fp st 2R, B L2 2L e B A 2R 2L B BT o
il

/! IZEREGEEIAIEZR iR

function fn<T extends string>(x: TI[Il, y: T) {
return x.concat(y);

Iy

const r = fn(['a', 'b'l, 'c"); // WHLEGEZEG ("a" | "b" |
IICII)[]

{#i i} Nolnfer:

// 1EF NoInfer [HiFZEZVIERTAYTTFIREL

function fn2<T extends string>(x: T[], y: NoInfer<T>) {
return x.concat(y);

}

const r2 = fn2(["a", "b"], "c"); // #HiR: ZEFERG"c”RIETSE
T BEDE282E T M a” | “b” B9Z2L,

At

B A R AL B
TypeScript i & i #n it JavaScript £5 R AL R FI AL HRFE 15 -
Try-Catch-Finally Ht:
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try {
// FIEESMHZEHIAEE
} catch (error) {
// LAEFEIR
} finally {
// BESHITHIAME, finally &ERIERY
}

ik wr DAL AS ] 2RI ) R -

try {
// EIBESHLH AR B iRAIA S
} catch (error) {
if (error instanceof TypeError) {
// XME TypeError
} else if (error instanceof RangeError) {
// XME RangeError
} else {
// LFEEERMAIEEIR
b

}

FI S SR

ALY & Error Sk45 € B BAARIFHiR class

class CustomError extends Error {
constructor(message: string) {

super(message) ;
this.name = 'CustomError';

by

throw new CustomError('This is a custom error.');

vyH /N>
BEk

Mixin R VP 2N RIT HHAGHAG NI EAHRHEE T —F
HHAY RIIRERI ik, AT R B AR B
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abstract class Identifiable {
name: string = '';
logId() {

console.log('id:', this.name);
}

}
abstract class Selectable {
selected: boolean = false;
select() {
this.selected = true;
console. log('Select');
}
deselect() {
this.selected = false;
console. log('Deselect');
}

}
class MyClass {
constructor() {}

by

// ¥ /B MyClass XEIZ BNiRAIFIATEIERIITH
interface MyClass extends Identifiable, Selectable {}

// 1% mixins f7FHFERIRE
function applyMixins(source: any, baseCtors: anyl[]) {
baseCtors. forEach(baseCtor => {

Object.getOwnPropertyNames(baseCtor.prototype).forEach(name
=>{
let descriptor =
Object.getOwnPropertyDescriptor(
baseCtor.prototype,
name
);
if (descriptor) {
Object.defineProperty(source.prototype,
name, descriptor);

}
)
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)
}

// ¥ mixins [/fHF MyClass

applyMixins(MyClass, [Identifiable, Selectablel);
let o = new MyClass();

o.name = 'abc';

0.logId();

o.select();

Sl i S

T TypeScript & JavaScript (B4, HIL'ENE T JavaScript B 7
SEEIIRE, Bl

Promises:

Promise @& —Fh bR S50 #aE R HgE RIP 7k, (A then() F%E ik
.catch() SRACHE LIRSS RS

T HE%2{5E https://developer.mozilla.org/en-
US/docs/Web/JavaScript/Reference/Global Objects/Promise

Async/await:

Async/await %7t — Rl AL Promise $7 75 R B[R] A HITETA HY
Jik. async KREEFHITE R k%, IF H await REEFHE R R
A DL i 3hdT . H.3) Promise B b sl iE 44 .

HTMEZ(EE https://developer.mozilla.org/en-
US/docs/Web/JavaScript/Reference/Statements/async function

https://developer.mozilla.org/en-
US/docs/Web/JavaScript/Reference/Operators/await

TypeScript fR4f 1S H5 LT APL:

Fetch API: https://developer.mozilla.org/en-
US/docs/Web/API/Fetch API
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https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Promise
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Statements/async_function
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Operators/await
https://developer.mozilla.org/en-US/docs/Web/API/Fetch_API

Web Workers: https://developer.mozilla.org/en-
US/docs/Web/API/Web Workers API

Shared Workers: https://developer.mozilla.org/en-
US/docs/Web/API/SharedWorker

WebSocket: https://developer.mozilla.org/en-
US/docs/Web/API/WebSockets API

JEAA A B
TypeScript fRUF it 374548 T AR FILE %

B SLBUE R AR PRI R 1R T — PN RS BFFIL R
Wk B MEERAENAT T AT RHEE i, 14—
A~ next () J5 iR B P ) T —AME U SRR PS5 0 B4 /R 16

done ,

class NumberIterator implements Iterable<number> {
private current: number;

constructor(
private start: number,
private end: number

) {

this.current = start;
}

public next(): IteratorResult<number> {
if (this.current <= this.end) {
const value = this.current;
this.current++;
return { value, done: false };
} else {
return { value: undefined, done: true };
}

by

[Symbol.iterator](): Iterator<number> {
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https://developer.mozilla.org/en-US/docs/Web/API/Web_Workers_API
https://developer.mozilla.org/en-US/docs/Web/API/SharedWorker
https://developer.mozilla.org/en-US/docs/Web/API/WebSockets_API

return this;

by

const iterator = new NumberIterator(l, 3);

for (const num of iterator) {
console. log(num);

¥

M s A functionk ik A R RIE & LRV R R . B
i yield R PR E MEM T, FHAEERER B 38 5 Rk E $h
7o

A g fE B A A R R N 5y, I B T AR T 5 T8 R PP 91 ]
A H

-

functionx numberGenerator(start: number, end: number):
Generator<number> {
for (let i1 = start; i <= end; i++) {
yield i;
}

by
const generator = numberGenerator(1l, 5);

for (const num of generator) {
console. log(num);

}
TypeScript it 52 f7 5 B ik A Al A B e o
BT BEZER:

https://developer.mozilla.org/en-
US/docs/Web/JavaScript/Reference/Global Objects/Generator
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https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Generator

https://developer.mozilla.org/en-
US/docs/Web/JavaScript/Reference/Global Objects/Iterator

TsDocs JSDoc 2%

fii ] JavaScript AU R, wl DL 6 JSDoc FEREMIFT iRk
HRAE R, 8 TypeScript #EWr IEfHI A

]~

/%%
* Computes the power of a given number
* @constructor
* @param {number} base — The base value of the expression
* @param {number} exponent — The exponent value of the
expression
*/
function power(base: number, exponent: number) {
return Math.pow(base, exponent);
I

power(10, 2); // function power(base: number, exponent:
number): number

HeAERERR AL T e B -
https://www.typescriptlang.org/docs/handbook/jsdoc-supported-
types.html

A 3.7 F¥4a . BIEAM JavaScript JSDoc 1A i, .d.ts 2R S
FIEZESTIRVR et gk
https://www.typescriptlang.org/docs/handbook/declaration-files/dts-
from-js.html

@types

@types HATHIERLRFFIRII AT 40 5E . T HELA JavaScript JF 5,
BEPLR PR R E Lo AN -
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https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Iterator
https://www.typescriptlang.org/docs/handbook/jsdoc-supported-types.html
https://www.typescriptlang.org/docs/handbook/declaration-files/dts-from-js.html

npm install —-save-dev @types/lodash
KRB F I H 22 Lodash I2RE1E o

24 @types B 2RAYE MU BTk, 15 1A
https://github.com/DefinitelyTyped/DefinitelyTyped #£3Z prif>K o

JSX

JSX (JavaScript XML) & JavaScript & 51EENY &, ARFETE
JavaScript 5 TypeScript S #1445 24l HTML {015, E#%E
React F1 F 3k & X HTML Z5#4 .

TypeScript i@ id & R R BRI w0k Y ' JSX HLh6E

PEH JSX, BT EAESMF tsconfig. json A jsx miFdRiti.
PRI DL A T B A T -

o “preserve”: ik Jjsx X/ H JSX ASAE. kI & TypeScript #2 5
FEOR B ISX iETR, MARTEGR ISP X k4. mREF 3
P TH (40 Babel) SACHE Y, AT DLAE FH 2810

e “react”: J§ H TypeScript BN & JSX #:4e, ¥fdi H
React.createElement .

JI A 1T ] AR AR -
https://www.typescriptlang.org/tsconfig#jsx

ES6 fith

TypeScript #5237 ES6 (ECMAScript 2015) FliF £ G4 RA . X E0E
BT ES6 5L, BNk bgl. BARCCE B B fRA%
%,

ZAEW H W s A ES6 Dhag, &0 LLTE tsconfig. json H#5%E target
JE

AL B~ )
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"compilerOptions": {
"target": "eso6",
"module": "es6",
"moduleResolution": "node",
""sourceMap": true,
"outDir": "dist"

o

"include": ["src"]

by

ES7 KFia 54

KA (k) 18 AT I W 55— N RAVEEOIEA T 58 AN R E R R R A Y
H. BRIIEEE Math.pow() 2541, {HHN T #2352 Bignts 1E A#RVEEL
HIThaE. TypeScript 584 % f7E tsconfig. json CH-H ik E target iy
e52016 5y 5 KhRA R Af iz 54T -

console.log(2 *xx (2 xx 2)); // 16

for-await-of &4

% 7 TypeScript 584 % (4 JavaScript ThRE, B AFEIM BFRiRA
es2018 EA 7T Al ZAT R

async functionx asyncNumbers():

AsyncIterablelterator<number> {
yield Promise.resolve(1);
yield Promise.resolve(2);
yield Promise.resolve(3);

by

(async () => {
for await (const num of asyncNumbers()) {
console. log(num);

1 QO;
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New target ju)a it

7 0] DLYE TypeScript H{fi Fi| new. target Jo)E1E, @Ik ERAEL T E
S new iZHAF U ] BB G REL . B RVF BRI G 2
T4 eR A A TS Y

class Parent {
constructor() {
console.log(new.target); // CRAFEIZELHIFIFIELERZL
}

by

class Child extends Parent {
constructor() {
super();
}
}

const parentX = new Parent(); // [Function: Parent]
const child = new Child(); // [Function: Child]

A FARIERK

A] LU TypeScript 285 N\ ECMAScript &7 45 4 i fin 2804
R B SE IR AR o

TypeScript FFaliZ5F AN FIRRNAITEELT -

async function renderWidget() {
const container = document.getElementById('widget');
if (container !'== null) {
const widget = await import('./widget'); // @& E
A

widget.render(container);

by

renderWidget();
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“tsc —watch”

A4 B ——watch S35 3 TypeScript 47558, REMSTEIEN
TypeScript SCAEBf H S E 4w iFEA o

tsc ——watch

M TypeScript 4.9 AT 4G, SCPF I #E T BAHOBT SO R G FAE, Ik
TeVRESL BT HA R, W2 A shiriEieis.

NI

N BRESE S BCHOMERS, AEHBOAE .. XERE RN
BB SEPR A, WP AT BOAME.

function greet(name: string = 'Anonymous'): void {
console.log( Hello, ${name}!");

I

greet(); // Hello, Anonymous!

greet('John'); // Hello, John!

Gl

A P EERRIE HAT 7. SEEEES () —HEH T REEE T,
B2, Bl UREALEE undefined FI null SRZe kKR AIFR M
undefined, AR HES R,

type Person = {
name: string;
age?: number;
address?:
street?: string;
city?: string;
b
I

const person: Person = {
name: 'John',
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};

console. log(person.address?.city); // undefined

ERIIEIAT

R 2?2 ZEMlZ null 8¢ undefined , M2 & IF2 545 FR B A ME,
A0, B E A ME

const foo = null ?? 'foo';
console. log(foo); // foo

const baz = 1 ?? 'baz';
const baz2 0 ?? 'baz';

console.logzbaz); // 1
console.log(baz2); // 0
B AT R A

R A B R B ARVPAE R B G B 54 £ (B2 T B 549 B3 A 80T
HIPAFE R A . AT A T 74 R O3 1 B et B R SR BRI A
HIZRRAEHAT H

type Department = 'enginnering' | ‘'hr';
type Language = 'english' | 'spanish';
type Id = " ${Department}-${Language}-id" ; // "enginnering-
english-id" | "enginnering-spanish-id" | "“hr-english—-id" |

"hr-spanish-id"

PRREL 3

RS TR R ) — R G U AR 4 A B 4 AT A
) (9 AR AR KA 4 i R A . TypeScript 6 42 {1
F) 2 MR 8 5 IE I B B2 4

function makeGreeting(name: string): string;
function makeGreeting(names: string[]): stringl];
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function makeGreeting(person: unknown): unknown {
if (typeof person === 'string') {
return "Hi ${person}!’;
} else if (Array.isArray(person)) {
return person.map(name => ‘Hi, ${name}!’);
b

throw new Error('Unable to greet');

¥

makeGreeting('Simon"');
makeGreeting(['Simone', 'John'l);

IR AY

EBYARA R LS| H H SRR A XX T & X BA 0 JZ 8k A4 (af
RETCFRIRE) MIBHREWIARE AR, BlmgER. WA,

type ListNode<T> = {
data: T;
next: ListNode<T> | undefined;

b
IR AR A

A LA ] TypeSeript H (2 58156 KR € U ARIIRIC R o 1EFATH
o T

FAFRE: R EIET ARG E LR

type CheckNumber<T> = T extends number ? 'Number' : 'Not a
number';
type A = CheckNumber<123>; // 'Number'

type B = CheckNumber<'abc'>; // 'Not a number'

BB AR H CHYE XTI B SRR E
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type Json = string | number | boolean | null | Json[] | {
[key: string]: Json };

const data: Json = {
propl: true,
prop2: 'prop2',
prop3: {
prop4: [1,
b

};

BB RBILE S TR ) o X EIRE R E SO0T DL 5
BT H S, NmeldE s HRTERZREIK R

type Flatten<T> = T extends Array<infer U> ? Flatten<U> :
T;

type NestedArray = [1, [2, [3, 41, 51, 6];
type FlattenedArray = Flatten<NestedArray>; // 2 | 3 | 4 |
51116

Node H1/) ECMAScript fE<7 §F

Node.js M 15.3.0 it FF 4570 1 %) ECMAScript SIS K¢, 1
TypeScript M\ 4.7 WA TF4EH N 7% Node.js 1) ECMAScript #28k 3%¢
Fro ATLLEA ¥ tsconfig. json X/ Fflimodule) @Mk HIE X B
nodenext SR HIL SR X &— M

{

"compilerOptions": {
"module": "nodenext",
"outDir": "./1lib",
"declaration": true

b

}

Node.js X R FMEESCSCHY R4 wmjs BES #3F . cjs 1Y
CommondJS ##iHt, TypeScript H1ZE Y B4 &K ~mts T ES 5
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Bl . cts TCommondS i, 4 TypeScript Zidsas 51X L340
JavaScript 5, ‘BH¥HAIE .mjs Fl . cjs X

SR AARTET B i A ES #be, ] Dltype¥E package.json SCFHUKRZ
JE M B " module”, X357~ Node.js ¥4 H ¥ A ES AL H o

4, TypeScript i 5085 .d.ts CAFH KRR B o X 285 B SCA O
TypeScript %45 1) % SRR BERRUFE R, ARVFHABIT & R
TypeScript (28R 2 H 3l 52 SN RERFH EA

7£ TypeScript #, Wi BREEARTER A R E 55 e R %L 7
BRI, WS R AR AR E T, FEFETE T EZE R A false
B 5| & E5 1R o

function isNumber(value: unknown): asserts value is number

{
if (typeof value !'== 'number') {
throw new Error('Not a number');
}

by
A AT LA IO R R IR

type AssertIsNumber = (value: unknown) => asserts value is

number;
const isNumber: AssertIsNumber = value => {
if (typeof value !'== 'number') {

throw new Error('Not a number');
}
Y

Wi 5 RS R BRI AR Z AL . RERIPIRAIE N T PATIE T IR A
e PR E R 2RI E R U A TSI NB . Bk, RBIRIE AT
FRALVE T R [ 4575 1 1l EOA 2R A /R (T R AL X518 PR
WEAT AN]SR )i A AN A2 A8 T 30 R i A 1]

false,
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RALRI 71

const isNumber = (value: unknown): value 1s number =>
typeof value === 'number';

AT ST

] Ag L AR TypeScript 4.0 fRAH 5 N —AThfE . iEBA 1@ [1]
Jiift 2 & e R I T EA:

TCHRAE N RAE R EREA, FHBM TR EHM:

type Student = [string, number];
const [name, age]: Student = ['Simone', 20];

RIE A ZSEEWRE MEBR EXZEHEENSH) -

AR ST —MoT R, R A LA AR TE . EERYIRIE R
M ARRE X :

type Bar<T extends unknown[]> = [boolean, ...T, number];
type A = Bar<[boolean]>; // [boolean, boolean, number]
type B = Bar<['a', 'b'l>; // [boolean, 'a', 'b', number]
type C = Bar<[]>; // [boolean, number]

TERT T ARG AT LLE BT IR 2 T N RTIZ B E SCHY .
WARSHOTH N R S M2, XMERENHER R

type Bar<T extends unknown[], G extends unknown[]> =
[...T, boolean, ...G];

type A = Bar<[numberl, [stringl>; // [number, boolean,
string]

type B = Bar<['a', 'b'], [booleanl>; // ["a", "b",
boolean, boolean]

AT RS HoTd, A DU -
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o SLAZRALELRTRIY BN U@, DI RS TARNE
IEFERRAE R SEBRZRTY , Ffi T n] DL R e AL B s B A
o HARIUFE A LA BE A AP AR 1

{55+

type Items = readonly unknown[];

function concat<T extends Items, U extends Items>(

arrl: T,
arr2: U
): [...T, ...U] {
return [...arrl, ...arr2l;

by

concat([1, 2, 31, ['4', '5', '6'); // [1, 2, 3, "4", "5",
Il6ll]

AR

BRI RAETE T RIEARER R N R E X G . X BRI
Seftt 1 IR TG ik B A BRI Dh REAN 7 i -

WORPG A RGE string _EFY charAt 5853 normalize J5ikEh],
JavaScript K HAZETE String R RF, FHZTE, RAEEF
X 5R

Z[EX

const originalNormalize = String.prototype.normalize;
String.prototype.normalize = function () {

console. log(this, typeof this);

return originalNormalize.call(this);

};

console.log('\u0041'.normalize());

TypeScript i1 A Jit 1 S FHORH B R0 R 4 2 s 4 fHE B ) SR AR 3R 0K
PR ]
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e string => String

e number => Number
e boolean => Boolean
e symbol => Symbol
e bigint => Biglnt

AT EERERA, e AR, M uRA, fil
string {3 String,

TypeScript H1 B8 figids
AR 186 A% FH T4 R FE AL 3E 2R R ) bR B R I 5% R T A o

PR ERE 2B 5K AR PR B AR BRI R U7 1), IR SR 28 A 28R B
HI2RA, NSRS A R il on 2R B OBy 28R . (X LR
EENEREIRAER FRACR, XEWE R TR EEHA R
HEA.

AR TEIRE 2B 5 R FE) 1 R BURE R 5 1), R SR 28R A 2R A
B i2RA, WRE B AU BT A B AR R R FRACR
W T, XEWREZY RSB RBE A2 TR

VERE: WA R EBRE [ I 4232 R AR 2R

P AR — A E A A SR 2 A — A T TIE A S R
[A] o

FEMTT 2, SR LU A SN S 2, R o9 s —Fhah¥. H
§$%E%ﬁ%@%%ﬁﬁﬁﬁﬁﬁﬁ,ﬁﬁﬂ%ﬁﬁﬁ%&%ﬁﬁ*
s

FEBAS R, EARER A SN S 25 (] P R D sl s 8] 8 vl R 6L 55
HAtzh¥y. SR80, R LSS A B sh Y as 16 B RO AT 1
WY .

// A
class Animal {
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name: string;
constructor(name: string) {
this.name = name;

by
by

class Dog extends Animal {
breed: string;
constructor(name: string, breed: string) {
super(name);
this.breed = breed;

by

let animals: Animall[l = [];
let dogs: Dogll = [];

/] WERIFFEFER (H]) HADILEEED (511Y) A
animals = dogs;
dogs = animals; // Z&: 'Animal[]' T EEli(EZ5 'Dog[]"

/! EZTH
type Feed<in T> = (animal: T) => void;

let feedAnimal: Feed<Animal> = (animal: Animal) => {
console. log( Animal name: ${animal.name} );

};

let feedDog: Feed<Dog> = (dog: Dog) => {
console. log( Dog name: ${dog.name}, Breed:

${dog.breed}");

b

/] FEEATFIFEER (zp¥)) EhElEEZ FEE () O

feedDog = feedAnimal;

feedAnimal = feedDog; // JLi{: Type 'Feed<Dog>' T BEIZ1EZE
'Feed<Animal>"'.

£ TypeScript H1, BAHIRRIR R, 1R SR RALR R
WiAEH) . XEME TypeScript 6] WL A ANSAE . BT ET
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3o

RIS ] 30 T ZETERE

M TypeScript 4.7.0 JF4a, FATAT LA Fl outFlin 4 7k Bk B U7 2%
iy

XFFhAE, fi FHoutR i :

type AnimalCallback<out T> = () => T; // W4 T ZEHZTH
PP, il iR :

type AnimalCallback<in T> = (value: T) => void; // M4+ T
ELEZHY

B4 BN 5% 44

R AT BB R 51 2 44 ARV A AR 75 B e R TR IR 5
Bto LLINREREFATRENS QI n] LU A4 g 74 £p B A T R 5 B RS
B, NLEDT IR ERAE T P - A3 B 22 2 1) Ry S

TypeScript 4.4 [RIF46 SR VFAF-S TR A 47 RN R 51 4544 -
const uniqueSymbol = Symbol('description');
type MyKeys = “key-${string};

type MyObject = {
[uniqueSymbol]l: string;
[key: MyKeys]: number;
Fi

const obj: MyObject = {
[uniqueSymbol]: 'Unique symbol key',
'key-a': 123,
'key-b': 456,

b
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console. log(obj [uniqueSymbol]l); // Unique symbol key
console. log(obj['key-a'l); // 123
console. log(obj['key-b'1); // 456

satisfiesfr/ESF

satisfies FRUFIRKE AL & KRB R EW A e T 8 5. Bh)idi
EHRRM AR e OmTERITA BT Ek. XEMWMRrLEEAR
R L —Fh 7 i o

AR
type Columns = 'name' | 'nickName' | 'attributes';

type User = Record<Columns, string | string[] |
undefined>;

// “User’ BGZEHLFFE

const user: User = {
name: 'Simone’',
nickName: undefined,
attributes: ['dev', 'admin'],

};

// TELFILITH, TypeScript J575;%IEfGHET
user.attributes?.map(console.log); // 'string | string[]'
HmAFEBME 'map', 'string' HAAFEEME ‘map'.
user.nickName; // string | string[] | undefined

// EHBE “as’
const user2 = {
name: 'Simon’',
nickName: undefined,
attributes: ['dev', 'admin'l],
} as User;

// XEt—1£H9, TypeScript &7 ZIEfEERT
user2.attributes?.map(console.log); //'string | string[]'
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FRFEEME 'map', 'string' PAFEENE ‘map'.
user2.nickName; // string | string[] | undefined

// 1EF"satisfies" mERFEANTHI7E 8] L IE fHEHTE R
const user3 = {

name: 'Simon',

nickName: undefined,

attributes: ['dev', 'admin'l],
} satisfies User;

user3.attributes?.map(console.log); // TypeScript FE&FIFH:
string[]
user3.nickName; // TypeScript #&fiEfE: undefined

PERALF AR

R AR S AT RSB SHRA, P 5 IX R
R R IR {E 2 PRI ﬁﬁ?ﬂd\ﬂﬂ@ﬁ@ﬁ’]jﬁd\@ﬁﬁﬁ

BRI EN, ol Ul import type s,

TypeScript R VFFEAX A T\ v F P BRI S B J 44
(.ts. .mts. .cts il .tsx) , JoigallowImportingTsExtensionsik &

R

o n

import type { House } from './house.ts';
PLT &SRB :

import type T from './mod';
import type { A, B } from './mod"';
import type x as Types from './mod';
export type { T };

export type { T } from './mod';
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5t P e B A S R A B

“using”FH BHEPEE P AR A RLEE . M F const”, HTEH—
MR IR . 46 FERR LR, Z%ER”Symbol.dispose” /7 34
3, FFRE 5 TEAR H 3 PR B e s R AT

X&FET ECMAScript B8t JEEHLINGE, ZINRER T1EXT R 815 $hdT
FEARREIAESS IR AN, BN ER. BRSO RN 7

£ic:

o M HITLE TypeScript 5.2 fRF 5N, REEIB1TI Bk Z AL
Fro BURHRELITIRERYELSE: Symbol.dispose.
Symbol.asyncDispose. DisposableStack.
AsyncDisposableStack. SuppressedError,

o ILAh, RFREFEI T V7B E. tsconfig.json:

{
"compilerOptions": {
"target": "es2022",
"lib": ["es2022", "esnext.disposable", "dom"]
}
}
o

//@ts—-ignore
Symbol.dispose ??= Symbol('Symbol.dispose'); // [FHEAIFEDE
1B75

const doWork = (): Disposable => {
return {
[Symbol.disposel: () => {
console. log('disposed');
}
bE
L

console. log(1);
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using work = doWork(); // ZFE#SH
console. log(2);
Y // EBHFEE (#I%, ‘work[Symbol.dispose] () #H&#7T)

console.log(3);
A EE AT

1
2

disposed
3

FFE AL B SR  JR LB ST Disposable $2[]

// lib.esnext.disposable.d.ts
interface Disposable {

[Symbol.disposel (): void;
I

;Esing”;:% HHFEHERR H e S IR AL B e . BROREANTLLS 55 B S )7
‘B

{
using j = getA(),
y = getB();
using k = getC();
Y/ K CC, #lF B, #AFE A,

R & A Je s ARG e Sl . MARESRERBCR IR, X W] AES Sa AL E T fE
Sl & SHE, IEREMHI B — 8% . N TREA RPN HAE RS R,
SINT —AH AN 7% ”SuppressedError”

56 FH 7 B S5 F

“await using” = A R — IR R  Z(ELHE
4 ”Symbol.asyncDispose” /5%, % K EHR B
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async function dowWorkAsync() {

await using work = doWorkAsync(); // ZJE#=H
Y /7 // BREERE (#I%, “await work[Symbol.asyncDispose]
() #HHAIT)

ST R A AN B R, B Disposable” 5%,” AsyncDisposable”
]:

// lib.esnext.disposable.d.ts

interface AsyncDisposable {
[Symbol.asyncDisposel (): Promise<void>;

}

//@ts-ignore
Symbol.asyncDispose ??= Symbol('Symbol.asyncDispose'); //
Simple polify

class DatabaseConnection implements AsyncDisposable {
/] HXREFL AT =R VIBE 0%
[Symbol.asyncDispose]l () {
// Close the connection and return a promise
return this.close();

by

async close() {
console. log('Closing the connection...');
await new Promise(resolve => setTimeout(resolve,
1000) ) ;
console. log('Connection closed."');
}

by

async function doWork() {

/] BIB—THHIER, HERZ L EBEN # TR

await using connection = new DatabaseConnection(); //
eyl dasd |

console. log('Doing some work...');
Y // ERHRE (B2, "await
connection[Symbol.asyncDispose] ()" ##H7T)
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doWork();

AR H

Doing some work...
Closing the connection...
Connection closed.

B/ 5 SRS Tusing” #1 await using” /& B - “for”. “for-in”. “for-
of”. “for-await-of”. “switch”,

SN ERE

TypeScript 5.3 B NJEVE (SAPREE) & VR TI UIf] A A
(JSON %) . X#d R TR FARRER e, FENAELER
BE (CSP) fREF—3k, DL 2. TypeScript #i{REN1H
R, ABLEET T AR E AT R LR A TR e A AL

ZNIE

import config from './config.json' with { type: 'json' };
A

const config = import("./config.json", { with: { type:
"jSOI’l" } })
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