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1. TypeScript

1.1. {+4 2 TypeScript =

TypeScript @ —MHBEMHGA LN EBTNFENRZIES, ER Javascript W—1TBE, B
T Javascript iB/E, KRBRES, EERAAREIENMRE, HigENFESERRSE, KK
18 T ARBRYANE M AR BT P BT, BRI &R JavaScript $F1%, BEiE
BA RN BRI RVA .

npm FT&HE &



https://npm-stat.com/charts.html?package=typescript&from=2013-01-01&to=2021-03-31

BE=

TypeScript 2R T{EF Javascript FFRBIARINE ., BT Javascript iIESASHERE,
DAREEF P RBINBE AR, RIHERF R T TypeScript , {E1SEEBM AT AXREINE .,
2012 £ 10 A, /ME&Hm T E DA FhRAH TypeScript, 2013F 6 A 19 H, #&EHT—"1
R AR Z ISR E X & 70 7 IEZUHR TypeScript, HAIRFTARZS A TypeScript 4.0

TypeScript 1 Javascript B9 X 3!
TypeScript ;2 Javascript FYiB%, ¥ BT Javascript 89185, RELINHFR Javascript A3 R]
5 TypeScript —#e TYELE(F@{E2X, TypeScript Bid £ BT RIZ HRIZTAIERS KRN

=S

(=1

TypeScript BJ&MEE AR Javascript U8, FHRXNE AR TypeScript NIBH1THRIF
BitA4514%/Ih8E
KAFRRMNmIEEBNE
o ERVHERT
)

= REUEER

JES V-0
Wl ES P

- TRIEE
SHRSBANE.... @ KBAH

1.2. Z2% TypeScript >\

Z 4% TypeScript
npm install -g TypeScript

ZRSTHEHATM I LAER TypeScript Jri¥ss, RFRIU tsc, FIRHRIFLEREM js X1

mIFAES

tsc demo.ts


https://www.typescriptlang.org/docs/handbook/typescript-from-scratch.html

SCAYRIFE 4
tsc -w demo.ts
mIERIN, MEEBRERTER—TER js X5

1.3. INEA{ERA TypeScript ©

IREESE, BWAEAHES, - (BE IR

FEI B F{ER typescript Z R, 1S5 E—1 45 typescript BRiEsS, FHZE, =EH
B, BT RESRNSE, TESEXINE, XBEmFUETRE vscode , KABvscodeFflZtsEHI—1
electroni/ A, MtsHIZIFERIF, IRFAAEERIESS ] AL LS NAtsi@ .

1.3.1. NFHEE— TS Il

1. SIEMBEZ, AEWBREZRTHIT npm init FIAMLIE,

2. TR ts #k#fi typescript F tslint

npm install typescript tslint -g

3. #¥tA1t tsconfig.json 14

tsc --init #&S¥BH—1tsconfig. json WIECE X4

4. L3 webpack, AFITEINE

npm install webpack webpack-cli webpack-dev-server -D

5. &3 ts-loader,il webpack BEIS4ME ts X4

npm install ts-loader -D

6. &% cross-env, AIMAEZETE package.json K scripts BL B8 155



npm install cross-env -D

7. 7f package.json FECEFT E1FIZ1THY scripts

"scripts": {

"start": "cross-env NODE_ENV=development webpack-dev-server --
config ./webpack.config.js",

"build": "cross-env NODE_ENV=production webpack --config

./webpack.config. js"

}

8. EINEAZEIR ts k¥ typescript 1 tslint

npm install typescript tslint

9. L& ts Huill, BT tslint -- init IR tslint.json B & X4
FENTRIAZEZRE T —MREMASS ts WINE, RBMTFELRMREN SRR
TEIT

3FF tsconfig E— lib BB, MEHMIMIEFMEI dom 4554 api, BITBEE
5.

|I'L_i-bll : [HDOMH]

NRFAIN ts RIFRIEIRE es5 (B X AR LT, BIa0 Promise, MITE 1ib FTERN

—:

"lib":["es2015","DOM"]

BEIERAT, BINABRZNBEIE=71%R, 4 jquery, jquery RERZ ts fRERIE
R, EERNMEESIREREIR. XMER FRATAILA:

npm install @types/jquery



BEMN ERGLREBRER, AEFBBCEX P .d.ts Xff., @types BEEXRZE=N
KBV AN S,

1.3.2. 7£ React INE {EFH TypeScript

7£ React I B #{F M TypeScript, AJLAEE React B HEIMIFZE create-react-app BlIE—
N2 ¥ TypeScript FMERINE, th o] LA E B #Y React I B #1TH0E.

1.IiH &% TypeScript

EB|ZE— 15 TypeScript B Create React App InH, BIMAIETT:

npx create-react-app my-app --template TypeScript
# or

yarn create react-app my-app --template TypeScript

N

XEWEFFER npx , NEFEEFELE npm install -g create-react-app #8%, BiT npx
A ARIES/RBR create-react-app BaFThRAR, BERIEHERITAVIFIE,

ZRIE— P EBMIE X #FTypeScript, FEHIT—TH<:

npm install --save TypeScript @types/node @types/react @types/react-dom
@types/jest

# or

yarn add TypeScript @types/node @types/react @types/react-dom
@types/jest

2. B8R

Wit <E, BXEEaRN TypeScript X4 (140 src/index. js EAAY
src/index.tsx & index.ts ),

REER—THRS yarn run start ERIMBRZEM tsconfig. json EBEXH, AJAELE
EMEA EHTRE.



3.B2 & tsconfig.path.json
TR THNEENZE G, BANEE, RIENBIIREREE.

tsconfig.path.json XM XEHREBEXM, RAIAEN B tsconfig.xxx.json X4 ,{B
—TEEZ json 1, AT EINIKE TypeScript B pathsitE , FTELE tsconfig.json H
extends iz WMRAEIZ1ZX M, MWRIBATE tsconfig. json FRMEMFNEE, XEDF
BN T BIFRIYEF,

IRE paths I: BEIFK(TE webpack A @ [SEE 7125, TE£IE TypeScript INBH,
AIAIEEIRA, 1B 27 TypeScript INBH, FETE paths BEoEIUANINIER, ts 7 E8EIRFI@Y

=H
l%\IL‘;\ o

IRE baseUrl REIRFFREIMEEREHRRIR, PIEIFENERRESNBEWIHET T

baseUrl .

baseUrl BERMATHE Z—/RE

» R1TH baseUrl BUE (MRLTENRFESHEN, BABENFHREIRHETITE)
» tsconfig.json BHY baselrl B (WRLEBEMRIZEHETH, IBAIGETT
tsconfig. json EFRHITITE)

AR ENERNSATSFIZERN baseUrl FAE, ERNENDZEENTENENINX
("

"compilerOptions": {
"baseUrl": "src",
"paths": {

"@/*": ["./*"]



4. ZHLEIN tsconfig.json

ZINBER T, B create-react-app £ TypeScript IBEZAHE 7 —H EMAY
tsconfig L&, T EZEEN A NBTSWSEEANXIRES, REMENEKIEES
ENERE.

"extends": "./tsconfig.path.json",
"compilerOptions": {

"target": "es5",
"lib": ["dom", "dom.iterable", "esnext"],
"allowJs": true,
"skipLibCheck": true,
"esModulelnterop": true,
"allowSyntheticDefaultImports": true,
"strict": true,
"forceConsistentCasingInFileNames": true,
"module": "esnext",
"moduleResolution”: "node",
"resolveJlsonModule": true,
"noEmit": true,
"jsx": "react-jsx",
"isolatedModules": true,
"experimentalDecorators": true,
"emitDecoratorMetadata": true,
"downlevellIteration": true,
"noFallthroughCasesInSwitch": true,
"suppressImplicitAnyIndexErrors": true

s

"include": ["src"]


https://www.typescriptlang.org/docs/handbook/compiler-options-in-msbuild.html

1.4. TypeScript #1iR= @
1.4.1. EHAEE &

1.7/, BF, wRE
AP EEBZIRAOTR, EBILZFR String . Number # Boolean (UAABFHFL) BARE
BERN BT EEFRASH LN, REMA/NEH string, boolean, number ,

let username: string = "foxyuan"; //ZFHEH
let id: number = 123456; //#iF
let isHappy: boolean = true; //#/R{E

2. 80¢H kR
BEIE—TEALER, TEETRMARENX:

let arr: number[] = [1, 2, 3],
let arr2: Array<number> = [1, 2, 3]; //SBEBE%

3.any, void, null, undefined

any i typescript BU457AKRE, S{RAEMIINEEE RIANEE, (B2 ABREZEHRE,
HBLER any WETBARRRXME)E, EREBAERIEMERASRE, EREBITMERAIES
MIEFLTE, EHEEARA any NIAH,

let somewhat: any = 1;
somewhat = "oh no";

somewhat = false;

void Rn—I1"TE, BHATREREENT., BT=E—1 void £H, HEEME null
g undefined

let unusable: void = undefined;



null #] undefined 7£ typescript 7, XM T EBEZBRIZEE!, 2 tsconfig i BN
strictNullChecks J9 true B, null #1 undefined REEMRK{ELS void 1B &,

let u: undefined = undefined;
let n: null = null;

5. never , unknown

never RIVKAMFEMNENEE, FEGRESKAEFE, LEUN—TRERTRBLET R
B, BARTRBZAKEASEET (ANNEFESERFERGIT, XEEFEMIET
ARREUERR—4 T, BIRBEAAENER, MK AEFERET),

never tE BT IR7E LB HIHT,

interface Foo {

type: "foo";

interface Bar {

type: "bar";

type All = Foo | Bar;

function handleValue(val: All) {
switch (val.type) {

case "foo":
// X8 val #UERN Foo
break;

case "bar":
// val EXERE Bar
break;

default:
// val EXERZ never
const exhaustiveCheck: never = val;

break;



WMRFEE type All BETHIFHIAMBIZT type ALl = Foo | Bar | Baz ,/sic T 1E
handleValue 2EAN_LX Baz B9 IEFZEE, X PETRTE default branch 2E val S#UKE N
Baz, SEIEWMIEL never, FE—1RIFEIR. BEXDME, REJAAR handleValue
BRBR (exhaust) TEIAE All BIRJRESREY,

unkonw ERBIEHER RN RSB EIBFNEIUELE, WRSH[IZOIREIAIER

#E, ISON.parse() REIMZERE; ZEBELT any , AIUNEBRAENEENENR any
KRBT EIRA (b any ELEIR, BEiRE, ERAERERE, MEEERITLMATEEE
FRAVERR, ELtEARZGR, BIER unknown EHREN any , )

let val: unknown = 22;
val.push(33); //4mi¥28ikEE: Property 'push' does not exist on type

'unknown' .

never @FfIBERENTFEE (RIEK) UETEBMAEMELRBE, unknown 2FiBEEEH

HXR (TRkR)

6.1 8 R
WER—fER, TUEAT SRR TR WP G REETRD), TEEME, WA G
EHMEMN, BIAM O FIAEIE, hAIUEFHE, YEFHENISEIE,

enum Error{
serverError:500,
networkError:404,
msgError: "MESSAGE'
¥

MR B FWERIT R, FILAREIEE,

BEIFMOREENB:
hN=1li
2.—EIR TS ¥z



https://www.typescriptlang.org/docs/handbook/enums.html
https://cloud.tencent.com/developer/article/1659066

T.RENREY
REFEMBE AR ATNBNIEEINEE, 7£ typescript FEBR— 1 RRENSEE!:

/71 R EERE:
type Func = (arg: string) => string;

/72 RECARERER (ERZEOENX) , AIARMFREMS, BT EEBNAEE,
interface Func {
(arg: string): string;

description: string;

//3 MERER
type SomeConstructor = {
new (s: string): SomeObject;
¥
BER, REUIRFRRBESHNREEZER : .
BZRENBLUL

8. BxeRE
BREXREZHM TS T EMERAMNER, RRAIUZEREA—PERENE.

type ValT = string | number | boolean | (arg:stringl|number|number)=>void

1.4.2. S @

TypeScript AR BE TR, HBEEMMEAREBHAROTE, XHHLEIRIRA
[SERUMTE | . TypeScript XA =SS IREIZRIREEE TRXNEE, HETRMIZ

ARLEE, XEM=EHMHAR as fl <

as T 5 <1>


https://www.typescriptlang.org/docs/handbook/2/functions.html

let foo: any;
let bar = <string>foo; // H# bar HEREIZ 'string'

let bbar = foo as string; // I7E bar HIEEIR 'string'

H1E JSX FEZFER as
FREAMSEER/ID, RBESHAIASERENESIKREENMSE, BHSFER.

IERE
KBNS, REFRNBZIERETEANZBL2RE, EEHWEREARZM, TS
SERRBIFAR, SERETREASHERRREN, KRBTSR T E:

function handler(event: Event) {

const mouseEvent = event as MouseEvent;

ATHFRIRBERRE REEREERERTRENS:

function handler(event: Event) {

const element = event as HTMLElement; // Error: 'Event' %
"HTMLElement' mEYEE— P EAERMELSH—T
}

LERSRTBAMERNERTS . Bl S MRBMAEREN any, FFFEATRE:

function handler(event: Event) {

const element = (event as any) as HTMLElement; // ok

LS KA TRBHFE, oE THRERE S KAWMTFER, SEERMIMER T, XENT
TR SRIEHIIMIZE Y, TE2ELRBEOETS 2RO, WRIFEXAM, 1R
A A{ER any,



1.4.3.480 .

¥ O7E typescript FERAESEPENRERN B -, REM. TypeScript R&LEA1E
BANRINENSEW—ERXOEESSEETEHNEMY. ZTBAFR TypeScript N4 IEE
A5, RREANRROEENEMFITNEE,

interface Animal {
name: string;

¥

interface Bear extends Animal {
honey: boolean;

by

const bear = getBear();

bear.name;

bear.honey;

REFRMEOZENES

KEFI2MOFEEM, BFZHERT, BRANEENZEBRIRE, HON/LFHREY
AR RTINS LA R AR {ER, XBNXBIRAELREFZRMFENE, MxOSEAT R
B9,

1.4.4. 56EY(Generics) (§ it ts WIMEIRE)

2B (Generics ) FIEEEXREN. EHOKMIE, RFSCEERMRIRE, MEERR
IR BIEE RN —FTiE,

ERETRES, REEN—SOMEME—TNMBERARIFEXN—NE AP, MEXEEH
EMME. & JavaiBE5—1F, Typscript BT EIEZRTERAGNEERIEZ —HEZE, B
=, BEBLIER NGBS MR MAZ R NRENAN., XATRFERXEANGHER
BCRIKE,

AT ERIRES, TEREREERYFER], BITBERL demo REUER RIRAY number 3EEY
5% any KB,

6 number BIARIERBIEERIFE, ERERAMMEEREE.

£ any AIRIKEZHEE, BESALERKEESR, demo REVALRIRE any SKEY,
FERER IR EEE,



function demo(arg: number): number {

return arg;

function demo(Carg: any): any {

return arg;

AT MNIFA LIRSS, TypeScript EAUEE ( Generic ) ERJURFAIBRIR, EIHARY
IHRIRHE—MERTRENERRTE (HI90 number ) , EEERIMIRBZELEER. FHTE
BUFN(EMA any RRMOL, #AILMERERRRE, BE, any ZFPEREEEER, MEEN

~IREREER,

function demo<Type>(arg: Type): Type {

return arg,

ks

//

let output = demo<string>("myString");

//0R

let output2 = demo("myString"); //XEBHk#its B BHIEEIERTIRIE - T SCHERTHZE
il

LS, ER—XNRES < FRE—TEE, mERNRE, HMAINREREE—EE
TE, MERH typescirpt KBS EGHRT, XIFEFCLERGNS IR,

1.4.4.1. .7 SCRYUREN

FIH—TCRRHHNIECERBXAAKN, E—MES TERNESN.



//FERRREL
function identity<Type>(arg: Type): Type {
return arg;

Iy
//RENRIATC
let myIldentity: <Type>(arg: Type) => Type = identity;

BENRFEENEAER—CRERENRIUERZR
{ <Type>(arg: Type): Type } //EMFEEIRO

1.4.4.2. .7 SEE¥EO

EEROPERTE, ERORBMLE <Type> , EHOMFTHEMAER A AERZIEHARAIEE,

interface GenericldentityFn<Type> {
(arg: Type): Type;

by

function identity<Type>(Carg: Type): Type {
return arg;

by
let myIdentity: GenericIdentityFn<number> = identity;

1.4.4.3. .7 GBI

REEEONEXREM, EERBEML <Type> . KB RRRT SRR AMERE
BB RAYSREL,



class GenericNumber<NumType> {
zeroValue: NumType;
add: (x: NumType, y: NumType) => NumType;

let myGenericNumber = new GenericNumber<number>();
myGenericNumber.zeroValue = 0;
myGenericNumber.add = function (x, y) {

return x + y;

+s
1.4.4.4. .7 H£BIQHR

BRI ABEREORE, MESERBULRBLRNERRFERTERERIEME
B, REXEEXMHGA, HMMATFE. BMEIX—R, BAIDIFEEATAI A LR #HT

=0 /\

AR,

interface Lengthwise {

length: number;

function loggingldentity<Type extends Lengthwise>(arg: Type): Type {
console.log(arg.length);

return arg,

EZRARPERRESE



function getProperty<Type, Key extends keyof Type>(obj: Type, key:

{
return obj[key];

let x = { a: 1, b: 2, c: 3, d: 4 };

getProperty(x, "a");
getProperty(x, "m"); //iRfE, mAfExsTkeyH

1.4.4.5. ;7 1R (EFRRR

S {EMZEE TypeScript HEIET Y, AOEEIWISERENGIHZERE,

function create<Type>(c: { new (): Type }): Type {

return new c(Q);

class ZooKeeper {
nametag: string;
¥
class Animal {
numlLegs: number;
Iy
class Lion extends Animal {
keeper: ZooKeeper;
¥
function createlnstance<A extends Animal>(c: new () => A): A {

return new c();

createInstance(Lion).keeper.nametag;

Key)



1.4.4.6. .7 SCEURIERT

=  keyof
keyof ZERFRANREEHAEME key B9 string 3§ number BUFHEFHEE:

type Arrayish = { [n: number]: unknown };
type A = keyof Arrayish;
// A = type A = number

type Mapish = { [k: string]: boolean };

type M = keyof Mapish;

// A =type M = string | number XEBEERAN[O]S5["0"]ENRkeyh 2 E2H%E
A9, number=#K3BHIFERAString

=  typeof
TypeScript iII— typeof BERF, BAILAERE F TXHERMXCERRKSIHEEE
JERed: Nk

let s = "hello";
let n: typeof s;

= ReturnType<T>
PR SRR A A B ELR O 2R A,

type Predicate = (x: unknown) => boolean;
type K = ReturnType<Predicate>;
// A = type K = boolean

function fQO {
return { x: 10, y: 3 };

¥
type P = ReturnType<typeof f>;

= R5|ihE)RE
BA T AMER RS TA )R B S e E#H E At R BRS E R 1E



type Person = { age: number; name:
type Age = Person["age"];
// A = type Age = number

R REAEME—TRE, AT MUTE

type I1 = Person["age" | "name"];
// A = type I1 = string | number

type I2 = Person[keyof Person];

// AN = type I2 = string | number

string; alive:

| boolean

type AliveOrName = "alive" | "name";

type I3 = Person[AliveOrName];

// AN = type I3 = string | boolean

HAERS|NBEENFENRRERT. BRT R FREESL,

8

const MyArray = [
{ name: "Alice", age: 15 },
{ name: "Bob", age: 23 },
{ name: "Eve", age: 38 },

1;

type Person = typeof MyArray[number];

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

// %}

type Age = typeof MyArray[number]["age"];

// A = type Age = number

SppR

FMHLBERRRG js PFRHRAREBR

/ \Egiﬂ%1%

boolean };

EA] ARSI SR 32

{3 unions. keyof SyE{BZEHY:

SEFNETS



SomeType extends OtherType ? TrueType : FalseType;

BERENILARBIE N ENEMRE, TELIE: extends AT type M class TR R
FAPTEREIIR . 2 extends ZDIBREBIRI D LA ADRIEKENS, MRREE—TDX

(“true”s3z) PEIEE; SMEFREE—1T9x (“false” ) HRIKREL,

= Q) M ESES

interface IdLabel {
1d: number;
}
interface NamelLabel {
name: string;
by
function createlLabel(id: number): IdLabel;
function createlLabel(name: string): Namelabel;
function createlLabel(nameOrId: string | number): IdLabel |
NamelLabel ;
function createlLabel(nameOrId: string | number): IdLabel |
NamelLabel {

throw "unimplemented";

X3 EEE AT

type NameOrId<T extends number | string> = T extends number
? IdLabel

: NamelLabel;

function createlLabel<T extends number | string>(idOrName: T):
NameOrId<T> {

throw "unimplemented";

let a = createlLabel("TypeScript");
// N = let a: NamelLabel



= Q) £HEBLYE
S E R EURIP TR AT AN A URE B BT — 1, SR true 2
S5 — A ERIT R,

type MessageOf<T extends { message: unknown }> = T["message"];

interface Email {

message: string;

interface Dog {
bark(): void;

type EmailMessageContents = MessageOf<Emails>;

FERBEENREZRHEAORSZMET, EEUNREIFELNIIEZE Message0f 7] A
BIERRE, EHELAEREZMET, REl T['message'] ,( NHEARFZMET, RO
never SREHE, FMATAILUBARFZMEREEIINE, HERBFMESEE,

type MessageOf<T> = T extends { message: unknown } ?

T["message"] : never;

s Q) FERIERR infer
infer HHYAE5—1HATE, EELES extends ? : {FH, TUREIFF S BERIZE
gg

o



type GetReturnType<Type> = Type extends (...args:

infer Return
? Return

! hever;

type Num = GetReturnType<() => number>;
// A = type Num = number

type Str = GetReturnType<(x: string) => string>;
// A = type Str = string

never[]) =>

type Bools = GetReturnType<(a: boolean, b: boolean) =>

boolean[]>;
// A = type Bools = boolean[]

—JE 3BT leetcode IBEERY infer N FH

interface Action<T> {
payload?: T;
type: string;

class EffectModule {
count = 1;

message = "hello!";

delay(input: Promise<number>) {
return input.then((i) => ({
payload: “hello ${i}!",
type: "delay",
1);

setMessage(action: Action<Date>) {

return {



payload: action.payload!.getMilliseconds(),
type: "set-message",

55

// 182 Connect B9ZEE! it connected BYZERITSRYFRHARYZERY

type Connect = (module: EffectModule) => any;

const connect: Connect = (m) => ({
delay: (input: number) => ({
type: "delay",
payload: “hello 2,
3,
setMessage: (input: Date) => ({
type: "set-message",
payload: input.getMilliseconds(),
3,
1

type Connected = {
delay(input: number): Action<string>;
setMessage(action: Date): Action<number>;

75

export const connected: Connected = connect(new EffectModule());

R fiR

//MAEE s &M classAIABERM, RSHE, R, SRR
//XERRFIBvaluetlllRZnever Nlkeyof A= IRE,
//ZXEEIRERRM, RARZMME, MBS DEAAIRIEE, AEHITERE, XM
ETREFAEH .
type MethodName<T> = {

[F in keyof T]: T[F] extends Function ? F : never;



}Lkeyof T];
type EE = MethodName<EffectModule>;

type asyncMethod<T, U> = (input: Promise<T>) =>
Promise<Action<U>>;

type asyncMethodConnect<T, U> = (input: T) => Action<U>;
type syncMethod<T, U> = (action: Action<T>) => Action<U>;
type syncMethodConnect<T, U> = (action: T) => Action<U>;

type EffectMethodAssign<T> = T extends asyncMethod<infer U,
infer V>

? asyncMethodConnect<U, V>

: T extends syncMethod<infer U, infer V>

? syncMethodConnect<U, V>

. hever;

type Connect = (
module: EffectModule
) => {
[F in MethodName<typeof module>]: EffectMethodAssign<typeof
module[F]>;
}s

https://blog.csdn.net/yehuozhili/article/details/108253532
https://juejin.cn/post/6844904067420913678

= O RHEDRER (TPWEMHLER)
HEMAIERTZRARUN, SATE—THERUN, BIREATIEN.

type ToArray<Type> = Type extends any ? Type[] : never;

QNRFE ToArray RIBA—TEAGERE, BBAFHMREFNATZEASNETHA,


https://blog.csdn.net/yehuozhili/article/details/108253532
https://juejin.cn/post/6844904067420913678

type ToArray<Type> = Type extends any ? Type[] : never;

type StrArrOrNumArr = ToArray<string | number>;
// A = type StrArrOrNumArr = string[] | number[]

REB R HFREIRIZERIZNE stringlnumber R[EIRE string[]Inumber[] . AR
ITEERLENERE (stringlnumber)[] , LEATER{TRILAZS extends FHAYZEEY
FA [ &E#Esk,

type ToArrayNonDist<Type> = [Type] extends [any] ? Type[] :

never;

// 'StrOrNumArr' is no longer a union.
type StrOrNumArr = ToArrayNonDist<string | number>;
// A = type StrOrNumArr = (string | number)[]

= BRETRE
R L1572 T RATR B8 2 F HE L R ERRVR B R IER o /B 14 SR A9 B Ry B,
BREFSEBUEFET keyof BIEZERY union FE—1REEY key MBI S —REHNZE

type OptionsFlags<Type> = {
[Property in keyof Type]: boolean;
¥

« Q) BEHEH
BRSO I ZEBRETEREIRIFR . readonly #1 2 9 BISIMAI I A AT5%E
1,
ATCESERENL - 3%+, EMFRSGRIXEASHTS . MRERRIFIER, MEIA
N+



// Removes 'readonly' attributes from a type's properties
type CreateMutable<Type> = {

-readonly [Property in keyof Type]: Type[Property];
s

// Removes 'optional' attributes from a type's properties
type Concrete<Type> = {

[Property in keyof Type]-?: Type[Property];
s

£ TypeScript 4.1 RESRATH, FILAMEMRIREIEIFR] as 0 EFTRETRRETIREY
REIRYHE,

/ /{ERERRFRF
type Getters<Type> = {
[Property in keyof Type as get${Capitalize<
string & Property
>}"1: (O => Type[Property];
s

//BRIEE R %
type RemoveKindField<Type> = {
[Property in keyof Type as Exclude<Property, "kind">]:
Type[Property];
s

1.4.5. 57 2 (Class)

ts £H#F ES2015 #Y class K#EF. EHEXNRIES A java F, HIEE SRS
ﬁﬁ%%:ﬁ%ﬁﬂ§\&ﬂ\ym°ﬁ%§,ﬁﬂﬂM%ﬁﬁ&%ﬂE%ﬁ%ﬁﬁoFﬁ

PESS

class Point {}



BIANBRT, FIRNEXEEHESINESN, ARMERIRAIINL readonly EifitF, MR
IR EREE.

HERE &
KWIERBERBAFEEM. FTLURNTRREER. FAMENEZNS I, ISR EAEE
RIBRESE, TEERNNREERE, MSRENR ORI KTE 2SS EIRE

class Point {
X: number;
constructor(x = 0, y = 0) {

this.x = x;

¥

[/ EHAIEREL

class Point {
// QOverloads
constructor(x: number, y: string);
constructor(s: string);
constructor(xs: any, y?: any) {

// TBD

TR EMER L] super() &

super XEFERERA T HAARENKGEREMESE. eg: super.age . super() MZiEH
REMMIEREN, HBENEFRMERHNTPER this XBFHNRE, FTEEER this Zal
A super() Ak,

F5|1ER @
KAMFERRSIER; EMNNIEARNS EMYREENRS|IZREE, X TIFIERRILER

2



class MyClass {
[s: string]: boolean | ((s: string) => boolean);
check(s: string) {

return this[s] as boolean;

L T

TypeScript HAYERI AL Z M 2O, REEL R BE A —1, dEIZEOR implements 447K
EHLH extends , IREERFIUEEEELFENEM, B super . WAXNIFOEELLEIRE
4,

//EZ RO

interface A {}

interface B {}

class C implements A, B {}

ESEPICIRE SRR IR, HFRERIENLHIRIEE

class Base {}

class Derive extends Base {}

const dins: Base = new Derive();

akeyid e
LRIz =E

EXFREVRN
ERMWER BT
IKERFEREMIRNT
IKERIEREIETT



PFRABE XY

HEAN TR ERNELE (eg. Error, Array) , B#RiIFEMRA ES5 MRS HIEETE— A,
£ ES2015 &1, 7EMi&ERENFIER super (.) S=ERIHIE this Bk, XF

Error , Array R4 class , 18 constructor {EH7T new.target IFEEREY

e, (BTE es5 HIAIRIE new.target —EFE, FIUASSHEALNRA class ERE
bt FERSC,

new.target B AITFRICN RIS AE R AR S BT new EREFFIARMN., £
BT new EEFHEABHRIRESIIESEF, new.target IREI—PMEE@EIES
B RERIS | ., EEBRREBIERY, new.target RIERZ undefined ,

R ts FwiFEINE ES5, BAIFEM—ERLE,

class MsgError extends Error {

constructor(m: string) {

super(m);

sayHello() {

return "hello " + this.message;

}

new MsgError("good") instanceof MsgError; //ES5 target T Afalse
console.log(new MsgError("good").sayHello()); //ES5 targetFAundefined

AR REHE, FRHER this 96, MIRTCRIEM Error B, EFEE MsgError,



class MsgError extends Error {
constructor(m: string) {

super(m);
// Set the prototype explicitly.

Object.setPrototypeOf(this, MsgError.prototype);

sayHello() {

return "hello " + this.message;

MsgError BEE] FE AN FNIRERE, T A5 Object.setPrototypeOf &R, NI
B LAfEA __proto__ .

nHE, WESZRIPEISIHT

(AT U
public KA ARIERIAR] IEZ public, 22 FBY 52 BT LATE (R {3t 575 1a)

protected RIRIFRIAL XS FEREAIRIZRRIFRAT I,

private private Z£{lF protected, {BARRIFMFEIAOK TR
RS G

IXEERY G 5 KT E SLBZ B KEA, A ABEE EIEREBIIRASTAEE].
AR R B2 1R B] LA FBAE[EIRY public. protected #1 private B] TLMAE AT .



class MyClass {
static x = 0;
static printX(Q) {
console.log(MyClass.x);

ks
console.log(MyClass.x);

MyClass.printX(Q);

BERHRENEHBEERIALTEN/AAEN, ARNERGHMECIAA new EHBIIKER, Fr
IARBE(F AR LSRR, REEM (20 name . length Fl call ) FEEEN NEESHR

class S {
static name = "S!";
//Static property 'name' conflicts with built-in property

'Function.name' of constructor function 'S'.

}

FEANBTRAKE TS ALORLSN, BEARRITH, FENHSIALE—
VK, EERNERRREET—, KR RGN, FTENRBIRRENE

class Box<Type> {
static defaultValue: Type;

//Static members cannot reference class type parameters.

SHEH

TypeScript 218 THFRNIE R, AT RBWERSSHERNEGHEERZMANENEEME, X
LIRASHENY, B ERERES NBIE N L] IS

fF public . private . protected 5§ readonly KB, 4R FERIREUXLEEIMHTT:



class Params {
constructor(
public readonly x: number,
protected y: number,
private z: number

D {
// No body necessary

1.4.6. ;7 Utility Types ()

Partial<Type>
ME— LB, ZEBNFRBERMEIREN optional , REI—PRRATELREMME FEN

RE,

interface Todo {
title: string;
description: string;

}
type PTodo = Partial<Todo>;

Required<Type>
MIE— PR, ZEBEZLANLEN required HIFFEREM., 5 partial<T> K.

interface Props {
a?: number;
b?: string;
Iy
type RProps = Required<Props>;

Readonly<Type>
MIE— KRB, ZEBNFRERMEIRE N readonly, XEIKETAEFERTIERER
B,



interface Todo {

title: string;

type RTodo: Readonly<Todo>

Record<Keys,Type>
ME—TREE, HEUEE keys , BHER Type . TRATRE—TERENEMHIREIZIS

o
— R

interface CatInfo {
age: number;

breed: string;

type CatName = "miffy" | "boris" | "mordred";

const cats: Record<CatName, CatInfo> = {
miffy: { age: 10, breed: "Persian" },
boris: { age: 5, breed: "Maine Coon" },

mordred: { age: 16, breed: "British Shorthair" },
s

Pick<Type, Keys>
BEM Type FIEER—AHREM keys (FNEFHENFHEFEENAE) KWIEXRE,

interface Todo {
title: string;
description: string;

completed: boolean;

type TodoPreview = Pick<Todo, "title" | "completed">;



Omit<Type, Keys>
BIIM Type HIEENFIEREE, AEHER keys (ERNBFHEHFNEFTEENHE) I

interface Todo {
title: string;
description: string;
completed: boolean;

createdAt: number;

type TodoPreview = Omit<Todo, "description'>;

Exclude<Type, ExcludedUnion>
BT M Type FHIBRAI D ECLS ExcludedUnion BIFREBAS B R RAIELT,

type TO = Exclude<"a" | "b" | "c", "a">;

// A = type TO = "b" | "c"

type T1 = Exclude<"a" | "b" | "c", "a" | "b">;
// A = type T1 = "c"

type T2 = Exclude<string | number | (() => void), Function>;

// A = type T2 = string | number

Extract<Type, Union>
BT M Type FIREXRI D ECLA Union RUFRBBAS AL G SRAE A,

type T@ = Extract<"a" | "b" | "c", "a" | "f">;
// A = type TO = "a"
type Tl = Extract<string | number | (() => void), Function>;
// A = type T1 = () => void
NonNullable<Type>

B M Type FHEBR null ] undefined &L EY,



type T@ = NonNullable<string | number | undefined>;
// A = type T@ = string | number
type T1l = NonNullable<string[] | null | undefined>;
// A = type Tl = string[]

Parameters<Type>

MESEBNSHEBE— T (tuple) SHUA%E

declare function flCarg: { a: number; b: string }): void;

type T@ = Parameters<() => string>;

// A = type T0 = []

type T1 = Parameters<(s: string) => void>;
// A = type Tl = [s: string]

type T2 = Parameters<<T>(Carg: T) => T>;

// A = type T2 = [arg: unknown]

ConstructorParameters<Type>
MADIS R EN KBRS EEBIAMIE— 1 JoH (tuple ) SUERZHZER!

type TO = ConstructorParameters<ErrorConstructor>;

// A = type TO = [message?: string]

type T1l = ConstructorParameters<FunctionConstructor>;
// A = type Tl = string[]

type T2 = ConstructorParameters<RegExpConstructor>;

// A = type T2 = [pattern: string | RegExp, flags?: string]

type T3 = ConstructorParameters<any>;
// A = type T3 = unknown[]
ReturnType<Type>

3E H PR EN R B RO IR (B 2R BUZE pRYSE BY,



declare function f1(): { a: number; b: string };

type TO = ReturnType<() => string>;

// A

type T@ = string

BRT A EXLE, BAERZEALUAEE T H[ InstanceType<Type> ],
[ ThisParameterType<Type> ], [ OmitThisParameter<Type> ], [ ThisType<Type> ],
[ Lowercase<StringType> |, [ Uppercase<StringType> |, [ Capitalize<StringType> ],

[ Uncapitalize<StringType> | iXLEEBR] ATEE A XA ] AEEI B AR E R XSG


https://www.typescriptlang.org/docs/handbook/utility-types.html
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