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TypeScript T ITTIIIT]

keyof [T]

keyof T

type MyObj = {
foo: number,
bar: string,

};

type Keys = keyof MyObj; // 'foo'|'bar’

(LTTIT] keyof MyObj [T] MyObj [TTTITIITITIITI ‘foo'|'bar' []

[LITIITIN



interface T {

0: boolean;

a: string;
b(): void;
}
type KeyT = keyof T; // 0 | 'a' | 'b'
[0 JavaScript M string|number|symbol []

// string | number | symbol
type KeyT = keyof any;

(LITTTTITITIIT] keyof [TTTTT] never [TTTTTTITTITITIIT]

type KeyT = keyof object; // never

(ITTITTT] object [TTTTTTTTITTTITIITT] keyof object [I] never [I]]

0 keyof [TIT1TI string|number|symbol
(LTI T T LT T LTI

type Capital<T extends string> = Capitalize<T>;

type MyKeys<Obj extends object> = Capital<keyof 0bj>; // 00O

(LTITTIT] Capital [TTTTITITTITTIT] keyof Obj [TTTITITTITIIIT]
string|number|symbol [[TTTTTTITITIITITITITITIOTI

type MyKeys<Obj extends object> = Capital<string & keyof Obj>;

(TII11 string & keyof 0bj [T] string & string|number|symbol [TTTTITITIT] string
11 Capital<T extends string> [TTTT1T]

(LITITTITTTIIT] keyof [TTTTITTITTT]
// 000

interface T {

[prop: number]: number;

// number



type KeyT = keyof T;

// 000

interface T {

[prop: string]: number;

// string|number

type KeyT = keyof T;

(TIT1110 keyof T [TIT1T] string|number [T1T] JavaScript

[0 keyof MITTITITTITITTIITITIIT

type Result = keyof ['a', 'b', 'c'l;
// DD number | "@" | " | ||2||
// | "length" | "pop" | "push" |

[T keyof [TTTTTTTTTITTIITTTTITITT

(IITTIT] keyof TITTIIIIT]
type A = { a: string; z: boolean };
type B = { b: string; z: boolean };
// DD |Z|

type KeyT = keyof (A | B);

(LITTIT] keyof [TTTTTT]

type A = { a: string; x: boolean };

type B { b: string; y: number };

// DD Ial | IXI | Ibl | Iyl
type KeyT = keyof (A & B);

// 000
keyof (A & B) = keyof A | keyof B

keyof [T T TTTTTIT



type MyObj = {
foo: number,
bar: string,

+;

type Keys = keyof MyObj;

type Values = MyObj[Keys]; // number|string

(1110 Keys [TTTTTIITITT] MyObj [Keys]

(LTI IO ITTITT T

keyof

keyof (TTTTTTTTTITITITIITI

number|string []

(T JavaScript [TTTTITITIT]

function prop(obj, key) {
return obj[key];

HENRRANNNNRRANNNNNEE

function prop(
obj: { [p:string]l: any },
key: string

):any {
return obj[key];

HINRRRNNNNRRNNNNNNDED key [11]

[0 keyof [ITTITITTIITTTTIITTITIT

function prop<0Obj, K extends keyof Obj>(
obj:0bj, key:K

):0bj [K] {
return obj[key];

obj [TTTITTTITIITTTITI

any []



(LTTIT] K extends keyof Obj [T] K[ Obj [ITTTIITTTITTTITITITITT

0 KOOI

keyof [T

type NewProps<Obj> = {
[Prop in keyof 0bj]: boolean;
}

/7 00
type MyObj = { foo: number; };

// 00 { foo: boolean; }
type NewObj = NewProps<MyObj>;

IITI1 NewProps [TT]  Obj
NRNRNRRRRNRRRRRRRRRRRRRRRRRNEEEY
(T readonly [T1T]

type Mutable<Obj> = {

-readonly [Prop in keyof Objl: Obj[Prop];

};

// 00
type MyObj = {

readonly foo: number;

// 00 { foo: number; }
type NewObj = Mutable<MyObj>;

(LTI [Prop in keyof 0bj] [J 0Obj [TTTTTTIT]
+readonly [TTTITTTTTITIITI

IRIRNRNRNRNRNRNRNNED

(LITIITIITTITTIOT

type Concrete<Obj> = {
[Prop in keyof 0bj]-?: Obj[Propl;
}

// 00

boolean []

0bj [K]



type MyObj = {

foo?: number;

// 00 { foo: number; }
type NewObj = Concrete<My0Obj>;

[(LTTIT] [Prop in keyof Obj] [TT]  -? [ITTITITTITITIIIT]
(IITTITITTITI

in 1]

JavaScript [T1T] in [TITITTITTITTTIOTIN

const obj = { a: 123 };

if ('a' in obj)

console.log('found a');

[LI110 in [TITTITIT obj [TITIT] a[l

in (T OT IO T ITTITTT I

TypeScript [TTITTT1T] in [T T LTI

.type U - |a|||b|||C|;

type Foo = {
[Prop in U]: number;
b
// 000
type Foo = {
a: number,
b: number,
c: number

};

[LI110 [Prop in U] [TITITIIIT] U [ITIT11

[LTITTIITIT] [Prop in keyof 0bj] [TITTT] Obj [TTTITT]

+?



[ITITTT] (1 [T TIK] [II1T TO K1

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

};

// Age 000 number
type Age = Person['age'];

[ITITT] Person[‘age'] [T]T] age [TTTTIT] number []

(T ITT T

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

+;

// number|string

type T = Person['age'|'name'];

// number|string|boolean

type A = Person[keyof Person];

ARNRNRNRNRNEENED

type T = Person['notExisted']; // 00

ARIRNRNRNRNNNERNRERNEN

type 0bj = {
[key:string]: number,

+;



// number

type T = Obj[stringl];

(I Obj [TTITIITITTTTITIITIT] Obj[string]
ITITITIITIIITIIIIIITIa number []
[TITTITTITTIITI number [TTTTTTIT]

// MyArray 0000 { [key:number]: string }

const MyArray = ['a','b','c'];

// 000 (typeof MyArray)[number]
// 00 string
type Person = typeof MyArray[number];

(L1110 MyArray [TTTTITITTITITTITITTITIT]

typeof [TTTTTTTITIITTTITTITIITITIIT]
(LTI IITT I

// 000

const key = 'age';

type Age = Personl[keyl; // 00

// 000
type Age

Person['a' + 'g' + 'e'l; // O

OO I T A I T T T

extends...?: [TIT]

TypeScript [T~ JavaScript [ ?: [T

(1111 extends...?:

T extends U ? X : Y

1110 extends [TTTTIT] T [(ITITITITI U
(LITITIT]

typeof MyArray[number] []

string[]

T

extends [T]T]

U [TTITIIT]

TO U



(0 7 [T U [TTITTTTIT] X [T i

// true

type T = 1 extends number ? true : false;

(11117 1[] number [TTIIITIT] true []

[LITITTIIT]

interface Animal {
live(): void;
}
interface Dog extends Animal {

woof(): void;

// number

type Tl = Dog extends Animal ? number : string;

// string

type T2 = RegExp extends Animal ? number : string;

[(TITIT] Dog [] Animal [TTTTIT] T1 111 number [] RegExp [I] Animal [TTTTTT]
1T] string []

(TITI110 extends [TTTTTTITIITITIITII000d Cat [] Animal
(TITIIIIIIII Cat extends Animal [TTIT] Animal extends Cat [J]T]
(111111 extends

[I] T<A|B> = T<A> | T<B>[[[] extends [TTIIIIIIIIIIIIIL]

type Cond<T> = T extends U ? X : Y;

type MyType = Cond<A|B>;
// 000 Cond<A> | Cond<B>
// 000 (A extends U ? X : Y) | (B extends U ? X : YY)

A[l B

HINRRRNNNNRARNNNNNEED extends [TTTTTTTTITTTIT]

T2



// 000

type ToArray<Type> =

Type extends any ? Type[] : never;

// 0000 string[]]|number[]

type T = ToArray<string|number>;

// 000

type ToArray<Type> =

[Type] extends [any] ? Typell

// 0000 (string | number)[]

type T = ToArray<string|number>;

(I ToArray<Type> [T]]T]
T
(LTI ITITTITd
(I oI T

(I

type LiteralTypeName<T>

T extends
extends
extends
extends

extends

- 4 4 4 4+

extends

never;

undefined ? "undefined"
null ? "null"

boolean ? "boolean"
number ? "number"
bigint ? "bigint"

string ? "string"

NENRNRRRNRRNNRNNRRNRRNRRNRRRRRRRRRREEEY

// "bigint"

type Resultl = LiteralTypeName<123n>;

// "string"

type Result2 = LiteralTypeName<true | 1 |

Infer

| "number" | "boolean"

! never;

string|number

string[]|number[] [TT11]

[Type]l [(T1T] [any]

(string|number)[] []

|a|>;

extends



infer (LTI T T IO LI T TITT

(LTI extends [TTTTTITITIT]

type Flatten<Type> =

Type extends Array<infer Item> ? Item : Type;

11110 infer Item[J] Item[IIII] TypeScript I

Flatten<Type>[TI]  Type [TTITITIIIIIT] Type extends Array<infer Item> [JTTTITIT]
Type [ITTTIITTTTITIITITIIL Item[[] TItem[I] Type [ITI1T]
111 infer Item []]] Item [JTTTTIIIITIT] Item [JTTTTITIT] Flatten<Type>
(111

// string

type Str = Flatten<string[]>;

// number

type Num = Flatten<number>;

(LTI Flatten<string[1> [TTTTTIT] string[] [(IT11T] Item [T11] string
(1111 string [TT11T] Flatten<number> [TTTTTTT] number
LTI

(1T infer [TTTTTTITTITTITITIIT]

type Flatten<Type, Item> =
Type extends Array<Item> ? Item : Type;

[(TITIT] infer [ITTTITT] Flatten [TTTTITTTTITIITIT0

(LITTIT] infer [ITTTTTITTITITIIT]

type ReturnPromise<T> =
T extends (...args: infer A) => infer R

? (...args: A) => Promise<R>

T
(T T (T Promise [JTITITTIT] infer A
(IIIITTIIIT A[] infer R[TTTITITITITI RO

1110 infer [TT111] ReturnPromise<T>[J] ReturnPromise<T, A, R>
LT T T L




(IO  dinfer [TTITITITTIT]

type MyType<T> =
T extends {
a: infer M,
b: infer N

} ? [M, NI : never;

// 0000
type T = MyType<{ a: string; b: number }>;
// [string, number]

[T infer [TITTIIII] allll b[ID
(1 infer [TTTTTTTTITITTIL]
type Str = 'foo-bar';
type Bar = Str extends “foo-${infer rest}" ? rest : never // 'bar'

(L1110 rest [[TTTTTITTIITIN

1S [T]

LLITTTTITTITaITd is [TTTTTTTITTTTTTITd
is [TITIITITTITI true [I] false([]
function isFish(
pet: Fish|Bird
):pet is Fish {
return (pet as Fish).swim !== undefined;
}
(LTI isFish() [TIIIT] pet is Fish [TTTTIT] pet [IT]  Fish [TI1] true

[T111] false []

is (IITTILITTIIITIIIITITId parameterName is Type




type A = { a: string };

type B = { b: string };

function isTypeA(x: A|B): x is A {

if ('a' in x) return true;

return false;

[LITITTITIT] x is A[TTITITTITITIITIN

is [(TTTITITITIT]

function isCat(a:any): a is Cat {

return a.name === 'kitty';

let x:Cat|Dog;

if (isCat(x)) {
x.meow(); // 00000 x 000 Cat OO

}
[T isCat () (ITI1T] a is Cat [TTITITIIIIT] if
ENRNNRRNNRRNNRRNNRNNRRNRAIY x0 Cat[Im  x.meow() [IITIIT]

Cat [T11J meow () [T1T]

is [TITITTITTITITIONT class[TTTITTTTTITTTIT]

class Teacher {
isStudent():this is Student {

return false;

class Student {
isStudent():this is Student {

return true;

(1T isStudent () [TTTTTTITTTTITITITI this [TI]  Student
[TTTTTTTITITTT true [1111] false []




(0  this is T OTITITTTTTITITITITTTITTITITITIT

TypeScript [TTTTTTTTITTTTT]

(LTI ITTTITTITTT]

type World = "world";

// "hello world"
type Greeting = “hello ${World}";

(IITTITT] Greeting [ITTTTTTITITITITITIINTI world [T[]  Greeting
(111D hello world []
[TTIIIIIIIIIIITI 711110 string[] number(] bigint[] boolean[] null[] undefined[]
Enum[I1T] I

type Num = 123;

type Obj = { n : 123 };

type Tl = “${Num} received ; // OO

type T2 = “${0bj} received'; // OO

obj 11111

.type T = IAI | IBI ;

// IIA_idII | IIB_idII

type U = "${T} id";
(LTI U M T T

type T = 'A'|'B";



type U "1]'2Y;

// |A1|||A2|I|B1|||BZI
T${Trs{U}";

type V

[IT10 Tgwvu
NENRNRRRNRRNNRNNRRNRRNNRNRRRNRRRRRREEEED
[LITIITIN

satisfies [T]

satisfies
ITTTIIITn satisfies [TTTTTTTIT]

const palette = {
red: [255, 0, O],
green: "#00ff00",
bleu: [0, 0, 255] // O0O0OOOC

TypeScript 4.9[TTTITITI

b
(ITTTT palette [TTTTTTTTTI blue [TT]  bleu
ERNRRNNANNRRNRNNNE

type Colors = "red" | "green" | "blue";

type RGB = [number, number, number];

const palette: Record<Colors, string|RGB> = {
red: [255, 0, 0],
green: "#00ff00",
bleu: [0, 0, 2551 // (IO

b

(TITIII1] palette [TTIIIT] Record<Colors, string]|RGB>

RERNRNRNRNRNRNANARARNRNRNRNRNRNRRRRRARRAEE
NERNNRNRRNRNNRNRRNRNERN

1 Record<Colors, string|RGB> [TT]1T] palette [TTTTTIIIT]

(LTI string|RGB [TTTTTTITITIT]

RGB [IT1]

Colors

bleu [TTIT]

Colors


https://www.typescriptlang.org/docs/handbook/release-notes/typescript-4-9.html#the-satisfies-operator

const greenComponent = palette.green.substring(1l, 6); // 00

[ITIIT] palette.green [J]T] substring () [TTTITTTTTITITITTITITN

palette.green [IIT] string|RGB [TTTTTTTITIIT] RGB [TTTTIIT] substring()
(LTI
TTTTITIITTIIITTd palette [TTTITIITIT] palette.green
(T
(1111 satisfies [JT]T] palette [TTTTTTTITIT] TypeScript [] palette
(LTI

type Colors = "red" | "green" | "blue";

type RGB = [number, number, number];

const palette = {
red: [255, 0, 0],
green: "#00ff00",
bleu: [0, 0, 2551 // OO

} satisfies Record<Colors, string|RGB>;

const greenComponent = palette.green.substring(1l); // 00O

ITITT1 palette [TTTT1T] satisfies Record<Colors, string|RGB> [TTTTTITT]
Record<Colors, string|RGB> [TTTTTTITITITIT] bleu (TTTTTIITITITH palette
(LTI TypeScript [I] palette.green [TITTITIIII] substring () [(TTITTTT]
satisfies [TTTTITIT]

const palette = {
red: [255, 0, 0],
green: "#00ffOO0",
blue: [0, 0] // 0O

} satisfies Record<Colors, string|RGB>;

(I blue (TTTITIIIIIIT r68 [TTTTIITITIIIIIT]
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