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TypeScript [T
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Awalited<Type>
Awaited<Type> [T]]] Promise [TTTTIIITIIIT] then() (I  await [ITTI1IT

// string

type A = Awaited<Promise<string>>;

(1111 Awaited<Type> [T] Promise [TIT111] string[T]
(TIT1T Promise [TTTT1T]
// number

type B = Awaited<Promise<Promise<number>>>;

(LTI Promise [TTTTITTTTIT]

// number | boolean

type C = Awaited<boolean | Promise<number>>;

HINRRRNNNNRRNNNNNREED boolean [TTTTTITITTTIT] number |boolean []

Awaited<Type> [TTT1T]

type Awaited<T> =
T extends null | undefined ? T :
T extends object & {
then (
onfulfilled: infer F,
...args: infer _
): any;
} ? F extends (
value: infer V,
...args: infer _

) => any ? Awaited<V> : never:

ConstructorParameters<Type>

ConstructorParameters<Type> [[T]]1] Type [TTTTTTITTITITTIT]



type T1 = ConstructorParameters<
new (x: string, y: number) => object

>; // [x: string, y: number]

type T2 = ConstructorParameters<
new (x?: string) => object

>; // [x?: string | undefined]

(LTIITITTTITTIOT

type Tl = ConstructorParameters<
ErrorConstructor

>; // [message?: string]

type T2 = ConstructorParameters<
FunctionConstructor

>; // string[]

type T3 = ConstructorParameters<
RegExpConstructor

>; // [pattern:string|RegExp, flags?:string]

type Tl = ConstructorParameters<string>; // [0

type T2 = ConstructorParameters<Function>; // [0

any [1TJ never [TTTTTITITITT] unknown[] [] never[]

type T1

ConstructorParameters<any>; // unknown[]

type T2 = ConstructorParameters<never>; // never

ConstructorParameters<Type> [TT111]

type ConstructorParameters<
T extends abstract new (...args: any) => any
> = T extends abstract new (...args: infer P)

=> any ? P : never



Exclude<UnionType,
ExcludedMembers>

Exclude<UnionType, ExcludedMembers> [TTTT11] UnionType [TTTTTTIT] ExcludedMembers
(IITITITIIT]

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

type T2 = Exclude<'a'|'b'|'c', 'a'|'b'>; // 'c'

type T3 = Exclude<string]|(() => void), Function>; // string

type T4 = Exclude<string | string[], any[]l>; // string

type T5 = Exclude<(() => void) | null, Function>; // null

type T6 = Exclude<200 | 400, 200 | 201>; // 400

type T7 = Exclude<number, boolean>; // number
Exclude<UnionType, ExcludedMembers> [TTT1T]

type Exclude<T, U> = T extends U ? never : T;
[T T [I11 U (TTITI1T] never [TTTTTTITIT]
1 never [TTTTTTTTITITTTITTTITITITOTITOTI1 never
(LTI “M "0  Exclude<T, Us> M

Extract<UnionType, Union>

Extract<UnionType, Union> [TTTTTT] UnionType [TTTTITIT] Union

AINRRRNRRNRRN Exclude<T, U> [TTTT]

type Tl = Extract<'a'|'b'|'c', 'a'>; // 'a'

type T2 = Extract<'a'|'b'|'c', 'a'|'b'>; // 'a'|'b’

type T3 = Extract<'a'|'b'|'c', 'a'|'d'>; // 'a'

type T4 = Extract<string | string[], any[l>; // string[]

type T5 = Extract<(() => void) | null, Function>; // () => void
type T6 = Extract<200 | 400, 200 | 201>; // 200

(11T Union [TTTTTTT] UnionType [ITTTT] never [[]

type T = Extract<string|number, boolean>; // never

Extract<UnionType, Union> [TTT1T]



type Extract<T, U> =T extends U ? T : never;

Instancelype<Type>

InstanceType<Type> [TTTTTTTITITIIITITIIII0 Type
AENRRANNNNNRNNNN ReturnType<Type> []

type T = InstanceType<

new () => object

>; // object
(T new () => object [TTTTIIIIIIIIII
(IITTITT]

type A = InstanceType<ErrorConstructor>; // Error

type B = InstanceType<FunctionConstructor>; // Function

type C InstanceType<RegExpConstructor>; // RegExp

(1110 InstanceType<T> [ITIT] TypeScript [TTTTTTTTITTTTT]
HINRRRNNNNRRRRNNND

[0 Class [T
(LITITTITTTIIT]

class C {

X = 0;

y =0;

type T = InstanceType<typeof C>; // C

(L1110 typeof C[] C[ITIITITIT] InstanceType [TTTIITTIT]

T

type T1

InstanceType<string>; // O

type T2 = InstanceType<Function>; // [0

(I any [J never [TTTTTTITT] any [] never []

object [T]

InstanceType<T>

typeof

C 1]



type T1

InstanceType<any>; // any

type T2 InstanceType<never>; // never

InstanceType<Type> [TTT1T]

type InstanceType<
T extends abstract new (...args:any) => any
> = T extends abstract new (...args: any) => infer R ? R :

any;

NonNullable<Type>

NonNullable<Type> [TTTIIT] Type [I] null [IT] undefined
(LI Type [TTTTIIT]

// string|number

type T1 = NonNullable<string|number|undefined>;

// string[]

type T2 = NonNullable<string[]|null|undefined>;
type T3 = NonNullable<boolean>; // boolean

type T4 = NonNullable<number|null>; // number

type T5 = NonNullable<string|undefined>; // string
type T6 = NonNullable<null|undefined>; // never

NonNullable<Type> [TTT11]

type NonNullable<T> =T & {}

(I T & {3 10 T & Object [TTTTTIT] TypeScript [TTIT11] Object
ITITTTIITIII null[] undefined [IT] Object [T1T] never [11]

Omit<Type, Keys>

Omit<Type, Keys> [TTI]TT] Type [TTTTTTTT] Keys [TTTTTTTITTTIT




interface A {

X: number;

y: number;
}
type T1 = Omit<A, 'x'>; // { y: number }
type T2 = Omit<A, 'y's>; // { x: number }
type T3 = Omit<A, 'x' | 'y'>; // {}

[II110 Omit<Type, Keys> [IT]T] A IIITTIIITTITIITT

[ITITTT] Keys [TTIT1T] Type [TTTTTTITTIIT] string|number|symbol []

interface A {
X: number;

y: number;

type T = Omit<A, 'z'>; // { x: number; y: number }

(LTI A [TTTIT] z [TTITITTTT]

Omit<Type, Keys> [TT11T]

type Omit<T, K extends keyof any>
= Pick<T, Exclude<keyof T, K>>;

OmitThisParameter<Type>
OmitThisParameter<Type> [TTT1T1T] this 117

function toHex(this: number) {

return this.toString(16);

type T = OmitThisParameter<typeof toHex>; // () => string

1111 OmitThisParameter<T> [T]1T] toHex () [TTITITIT] this [T1T11]

[T this [T



OmitThisParameter<Type> [T111T]

type OmitThisParameter<T> =
unknown extends ThisParameterType<T> ? T :
T extends (...args: infer A) => infer R ?

(...args: A) =R : T;

Parameters<Type>

Parameters<Type> [TT]T] Type [TTTTTTTTTTTTITITTI

type Tl = Parameters<() => string>; // []

type T2 = Parameters<(s:string) => void>; // [s:string]

type T3 = Parameters<<T>(arg: T) => T>; // [arg: unknown]
type T4 = Parameters<

(x:{ a: number; b: string }) => void

>

;v /7 [x:

{ a: number, b: string }]

type T5 = Parameters<

(a:number, b:number) => number

>; // [a:number, b:number]

(110 Parameters<Type> [[TTTTTTITTTITITTITITT]
(11T Type [(ITTTTITTTTTTTTT]
// 00
type Tl = Parameters<string>;
// 00
type T2 = Parameters<Function>;
(11 any[] never [ITITIITIT] unknown[] [] never []
type Tl = Parameters<any>; // unknown[]

type T2

Parameters<never>; // never



Parameters<Type> [[TTTTTTTTTITTTTTTITTITINTI

interface SecretName {
first: string;

last: string;

interface SecretSanta {
name: SecretName;

gift: string;

export function getGift(
name: SecretName,
gift: string

): SecretSanta {

/] ...

}
(LTI getGift() (T SecretName [T1T]
ITIIT11 Parameters<T>[] ReturnType<T> [TTTTTITIT]

type ParaT = Parameters<typeof getGift>[0]; // SecretName
type ReturnT = ReturnType<typeof getGift>; // SecretSanta
Parameters<Type> [TT11T]

type Parameters<T extends (...args: any) => any> =
T extends (...args: infer P)

=> any ? P : never

Partial<Type>
Partial<Type> [TTTTTITIITIT] Type [TTTTTITTIIT]

interface A {
X: number;

y: number;

SecretSanta



type T = Partial<A>; // { x?: number; y?: number; }
Partial<Type> [TT111]

type Partial<T> = {
[P in keyof T1?: T[P];
b

Pick<Type, Keys>

Pick<Type, Keys>[TTITTITITTITTIT] Type [TTTTTTTITTIT] Keys [ Type
[LITIITIN

interface A {
X: number;

y: number;

type Tl = Pick<A, 'x'>; // { x: number }

type T2 = Pick<A, 'y'>; // { y: number }

type T3 = Pick<A, 'x'|'y'>; // { x: number; y: number }

[IT10 Pick<Type, Keys> [TTTIT] A LIITITITTITTTITTITTT]

(111 Keys [TTTT1T1 Type (ITTTTTTTITITITI

interface A {
X: number;

y: number;

type T = Pick<A, 'z'>; // 00

(LTI A [TI1T1 z [IT1111]

Pick<Type, Keys> [TTTIT]



type Pick<T, K extends keyof T> = {
[P in KI: T[P];
b

Readonly<Type>
Readonly<Type> [TTTTTTITITIT] Type [TTTTIITITIT]

interface A {
X: number;

y?: number;

// { readonly x: number; readonly y?: number; }

type T = Readonly<A>;

[II110 y [IITIT] Readonly<Type> [ITITTITTIT] y [IT11]

Readonly<Type> [TT111]

type Readonly<T> = {
readonly [P in keyof T]: TI[PI;
}

ARRRRNRRNRR Mutable<Type> [TTTTTITTITTIIIIIT]

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

b
(1110 -readonly [TTTITITIITT]
(111 +readonly [TTTTTITIITIT] readonly [T1T] Readonly<Type>
(I

type Readonly<T> = {
+readonly [P in keyof T]: TI[P];
b

Readonly<Type> []] Partial<Type> [TTTTTTTTTTTTTTTTIIT]



interface Person {
name: string;

age: number;
const worker: Readonly<Partial<Person>>
= { name: '00" };

worker.name = '[0'; // OO

Record<Keys, Type>
Record<Keys, Type> [TTTITTITIT] Keys [TTTT1T] Type [TTTTIT]

// { a: number }

type T = Record<'a', number>;

[(TITIT] Record<Keys, Type> [TT11T] a [IITITTITITITIT number [] a [ITTT1T]

(I Keys [ITTITTTTTTITTITTIIT]

// { a: number, b: number }

type T = Record<'a'|'b', number>;

(LTI ‘a'|'b' [IITITIT] al] bf]

(I1T] Type [TTTTTITTTTTTTITI

// { a: number|string }

type T = Record<'a', number|string>;

[0 Keys [TTTTIT] string|number|symbol [TTTTTTITITTIT]

Record<Keys, Type> [T1111]

type Record<K extends string|number|symbol, T>

={ [Pin K]: T; }

Required<Type>



Required<Type> [[TTTTTTTTTIT] Type (ITTTTITITITIT] Partial<Type>
{ITTTIT

interface A {
X?: number;

y: number;

type T = Required<A>; // { x: number; y: number; }

Required<Type> [TT11T]

type Required<T> = {
[P in keyof T]-?: T[P];

+;
I -? (I ‘1 "I
{1111 +? [ITTTIT11 ‘0 "I ? (ITTTIT] Partial<Type>
(I

type Partial<T> = {
[P in keyof T1+?: T[P];
b

ReadonlyArray<Type>
ReadonlyArray<Type> [TTIIIIIIIIIIIIIT] Type [TTTITITIT]

const values: ReadonlyArray<string>

=[|a|, Ibl, |C|];

values[0] = 'x'; // OO
values.push('x"); // OO
values.pop(); // OO
values.splice(1, 1); // [0

(111 values [TTTTTTITOTTIITITOTOTIII
push() [1 pop() 0 splice() [TIIIT]

ReadonlyArray<Type> [TT111]



interface ReadonlyArray<T> {

readonly length: number;
readonly [n: number]: T;

/]

Returnlype<Type>

ReturnType<Type> [TTT11] Type (TTTTTTTTTTITTIII

type Tl = ReturnType<() => string>; // string

type T2 = ReturnType<() => {
a: string; b: number

y>; // { a: string; b: number }

type T3 = ReturnType<(s:string) => void>; // void

type T4 = ReturnType<() => () => any[]l>; // () => any[]

type T5 = ReturnType<typeof Math.random>; // number

type T6 = ReturnType<typeof Array.isArray>; // boolean
ANRNRNRNRRNRNRNRNRRNRNRRRRRRRRNRNREREED unknown []

type Tl = ReturnType<<T>() => T>; // unknown

type T2 = ReturnType<

<T extends U, U extends number[]>() => T

>; // number[]

(I

type Tl = ReturnType<boolean>; // [0

type T2

ReturnType<Function>; // OO



any [] never [TTITIIIIIIT] any [] never[]

type T1

ReturnType<any>; // any

type T2

ReturnType<never>; // never
ReturnType<Type> [TT111]

type ReturnType<

T extends (...args: any) => any

T extends (...args: any) => infer R ? R : any;

ThisParameterType<Type>
ThisParameterType<Type> [TTT11T] this [TTT1T]

function toHex(this:number) {

return this.toString(16);

type T = ThisParameterType<typeof toHex>; // number

1111 this [TTT1T] unknown []

ThisParameterType<Type> [[T111]

type ThisParameterType<T> =
T extends (
this: infer U,
...args: never

) => any ? U : unknown;

ThisType<Type>

ThisType<Type> [TTTTITTITTITITITTITTITIT] TypeScript [TTITTT] this
[LIT]



interface HelperThisValue {

logError: (error:string) => void;

let helperFunctions:
{ [name: string]: Function } &
ThisType<HelperThisValue>
= {
hello: function() {
this.logError("Error: Something wrong!"); // 0O
this.update(); // 00

}

}
ITIIT1 helperFunctions [TTTTTTTTITITT] ThisType<HelperThisValue>
(LTI
11 ThisType [TTT1T] TypeScript[IT] helperFunctions [] this [T]]] HelperThisValue
(TITI11T this.logError() [TITITIT] this.update() [TTTIT] HelperThisValue
(LIIITTIT]
LTI noImplicitThis [TT]
(LITTTTIT]

let obj: ThisType<{ x: number }> &
{ getX: () => number };

obj = {
getX() {
return this.x + this.y; // 00

T
b
[(TI111] getX() [ITJ this.y [IT1I111] ThisType<{ x: number }> [[TIIT] this
(II1T] yl
ThisType<Type> [TTTTTTTTIT]

interface ThisType<T> { }



TypeScript T T T TypeScript
00  .d.ts 010
(T JavaScript [TIT] JavaScript [TITI1T]

Uppercase<StringType>

Uppercase<StringType> [[TTTTITTITITITTI

type A = 'hello’;

// "HELLO"
type B = Uppercase<A>;

11111 Uppercase<T>[] hello[J]] HELLO[]

Lowercase<StringType>

Lowercase<StringType> [[TTTTTITITIIT]

type A = 'HELLO';

// "hello"

type B = Lowercase<A>;

(111111 Lowercase<T>[] HELLO [T] hello[]

Capitalize<StringType>
Capitalize<StringType> [TTTTTITITIITIT]

type A = 'hello';

// "Hello"
type B = Capitalize<A>;

(TI111] Capitalize<T>[] hello[J] Hello[]



Uncapitalize<StringType>

Uncapitalize<StringType> [TTTTTTTTTITTT]

type A = 'HELLO';

// "hELLO"
type B = Uncapitalize<A>;

(T1T11 Uncapitalize<T>[] HELLO [I] hELLO[]

e What is TypeScript's ThisType used for?
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