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1. BIHERRL A




R HERR

TypeScript [(IRERNZFICHIY , BVHER (REHERR) N/ FTT,
CCIS. EEMICHELERIERIEHYFEEA,

function greet() {

return 'hello’

}

const msg = greet() // const msg: string
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B & (Assertion)

BEBERYIC Assertion HMFESHTSBE.
EEXEFShE-ETHLILMRLET

function greet() {

return 'hello' as any // anyZ &t 945 Assertion

}

const msg = greet() // const msg: any
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IR (Annotation)

EEMIZ Annotation AT 5ShTL\BA.
REIZTORIZHEDLIEZFNIZVLITEREA,

function greet(): void { // RYEAGZIVC LZFKT void#
return 'hello' // Error! {EZ:&L TIZLVF7ZLD
}

const msg = greet() // const msg: void
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const / let DHESR

FMMEED const / let ,
PHARAEL L, BUGENHERSNET,

let msgl = 'msg'’

const msg2 = 'msg’

1. BIHERRL VAT



const / let DHESR

let (XBHARIREZ =8I string Y |1,
const [EBRARA7LT=H"msg"#! (String Literal ) JIZ,

let msg1 = 'msg' // let msgl1: string

const msg2 = 'msg' // const mag2: "msg"
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Null (F5 %Y

B DOE%EEKRT Union Types, TypeScript Tl&.
NullableZ! (NullEZF &%) 4. Union Types THRBELET,

function greet(name: string | null) {

let user = 'USER'

if (name !'== null) {
user = name.toUpperCase() // (parameter) name: string
b
console.log( "HELLO S${user}!")
b

1. BIHERRL VAT



Null (F5 %Y

HEHROB%E /(T | TEHL.
518l string®! F=l& nulEB 1 EEMDETHIEFZERLET,

function greet(name: string | null) {
let user = 'USER'

if (name !'== null) {
user = name.toUpperCase() // (parameter) name: string
b
console.log( "HELLO S${user}!")
b

1. BIHERRL VAT



ya kel - 1]

null ¥ undefined ZR2ICHS FEZIH—FHi L,
H—FEiZEBL-70v/ T, BRARYAETFNET,

function greet(name: string | null) {
let user = 'USER'

if (name !'== null) { // H— FE&i
user = name.toUpperCase()

b

console.log( "HELLO S{user}!")

'
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ya kel - 1]

BARYRAFENDE, EDIVREV R oT=
TANRTA-AIYE ADT I ERABRELGLDTHALBERSNFT

function greet(name: string | null) {

let user = 'USER'

if (name !'== null) { // H—F&
user = name.toUpperCase() // (parameter) name: string
b
console.log( "HELLO S${user}!")
b

1. BIHERRL VAT



ya kel - 1]

SIEREFERAVEA—FEHTH, BEARYVATFLET,
CHDEOICIRENBRTHERYIAA IRE(ICEEZRNET,

function greet(name: string | null) {
const user = name !== null ? name.toUpperCase() : 'USER'

console.log( 'HELLO ${user}!’)
}

1. BIHERRL VAT
T



4% {+Z Union Types

RD User® [FTUserABY -UserBE -UserCE |HhV D713
Union TypesT&HY . @D T O/ \T1ZFRELTLET,

type UserA = { gender: 'male'; name: string }
type UserB = { gender: 'female'; age: number }
type UserC = { gender: 'other'; graduate: string }

type User = UserA | UserB | UserC
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447 {+Z Union Types

i@ I0/ T4 gender /D& L 'male'='female'*'other' | &
FhEhRiEABIString Literal B 1TY,

type UserA = { gender: 'male'; name: string }
type UserB = { gender: 'female'; age: number }
type UserC = { gender: 'other'; graduate: string }

type User = UserA | UserB | UserC

1. BIHERRL VAT



4% {+Z Union Types

User 2D &SI, Literal B2 TR AITE% Union Types [,
[ 2% {4& Union Types|&EFEFUET . (B4 : Discriminated Unions)

type UserA = { gender: 'male'; name: string }
type UserB = { gender: 'female'; age: number }
type UserC = { gender: 'other'; graduate: string }

type User = UserA | UserB | UserC

1. BIHERRL VAT



4% {+Z Union Types

961{"% Union Types HT function judgeUserType(user: User) {

switch (user.gender) {

Eéhf:ﬁéﬁ}ﬁ':b\ﬁ'é case 'male':
&, ﬁﬂ&jn‘ybm'@s FUAR const u@ = user // (parameter) user: UserA

break

ﬁl,)ﬁinij’o case 'female':
const ul = user // (parameter) user: UserB
break

case 'other':

const u2 = user // (parameter) user: UserC
break
default:
const u3 = user // (parameter) user: never
}
} 1. BIHERRLVA(



4% {+Z Union Types

kY., BEIZUAREF function judgeUserType(user: User) {

switch (user.gender) {

LTL‘UL‘jDI{j__'f—G&o case 'male’:
—C:Eh §2U77‘EZ'§“&6 const u@ = user.name // const uf: string

break

&ﬁménij—o case 'female’:
const ul = user.age // const ul: number
break

case 'other':

const u2 = user.graduate // const u2: string
break
default:
const u3 = user // const u3: never
}
} 1. BIHERRLVA(



1. BIHERRULNA I
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n BUHEERIE JavaScript DX ELEDAD
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ALK EEET D

REHRFHTIE. REOT7T)r—3>a—FTCF+9TY,
ZTDENREDRKRIZTOTSLTHRAESNAIDMN?
EVLSTERBR X, 0TS LHIAYEEE A,

BOMEEMA I RBERETDLIERTAFT
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SFY D % BE - Annotation

Annotation St E[X[SFYDKIR IEE MRS ENTEFT,
BEHoMWLHFEL, EHEELEICMYRDTLENET,

const str1: any = 'str'

const str2: string = 'str'

const str3: 'str' = ‘'str'

const str4: 'str' = 'literal' // !Error
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SFY D % BE - Annotation

aAVRL537a557H, ChIZHENET,
KRICEDE, 5I8-EH-RYBICHELET,

function greet1(message: string) {}
function greet2(message: 'hello') {}
greet1('HELLO")

greet2('HELLO') // !Error
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SFY D % BE - Annotation

ATYIIRT RF v KIENDBE 5T BE.
ATz O TaNRT1DBE—BTHPNTHENTEET,

type Functions = { [k: string]: Function } // A>T VORI ITXRF¥
const funcs: Functions = {

f1: () => true,

f2: async () => false,

s1: 'str' // Error! E#& L TFE TS0

b

2. MR — - B D IR



B 8H ) %MK = Assertion

ROEH TR/ ST 1L Mnever B FI EHEER S TLELY.,
CHDEFTIXAHEMT I ENTEEE A,

const state = { const state: {

count: 0, count: number;

flag: false, Y flag: boolean;

arr: [] S arr: never(]; // BFLZ I \HmHEE
b b

2. MR — - B D IR




B 8H ) %MK = Assertion

REHRBTTANGOVTEONERELTIEBROEVMZMELET,
Assertion T E[XTHH DR IEFTVVRZHENTEET,

const state = { const state: {

count: 0, count: number;

flag: false, flag: boolean;

arr: [] as string][] R arr: stringl[]; // EZEAEHYDHEFHEE
b b
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VA PLE =X Ly WE 2 {8

BRI TH5BETEELR LR 1ELT WABRRTHED
AETT ., cNE7YTXVv AT ERVET,

let myName ‘taro’

const nameil myName // const namel: string

const name2 = myName as 'taro’' // const name2: "taro" XU F+X K

const name3

myName as any // const name3: any 7w TFrX R
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VA PLE =X Ly WE 2 {8

HEfEF o/ 3B ENSIBICE S0, RO LS5
RO XY ANETOTH, AVNRIFICRERHYEE A,

let myName = 'taro'’

const namel = myName // const namel: string

const name2 = myName as 'jiro' // const name2: "jiro" EHAHFE o T3
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Ve Pk L AP MVE S 74

EEBLERIZTYITXvAMNTI-ER., ElERICA IR S
[Double Assertion]ELVSFEENRHYET,
100%TATSIMNELWMESICHIALEZ TN EESLEVERDETT,

const store = new Store() as any as StrictStore

2. MR — - B D IR



2. WRF— - B D ERE

s BEIREBSINDHDDTEEL, KRERDILD
o REROEEL, BHEIZHCTHETS
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ANLSDEEEIT?

WHDBEICIX, BRRGFENABIATHET,
[COETHO>THLULIEWLSEZEEXTI=HICIE.
HWEBEROFHEERH-TRERDBYET,

HEHTIEChZOVIMSOERIEFHLET,
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User Defined Type Guard

S LERELGTOAT-BHERIL. RBTIEIHYEEA.
BIZIERDESusers 1V, BEDHEIAIRITLTHET .

type Male = { id: string; gender: 'male' }
type Female = { id: string; gender: 'female' }

type User = Male | Female

const users: User[] = [
{ id: '1', gender: 'male' },
{ id: '2', gender: 'female' },
{ id: '3', gender: ‘'male' }

] .AVIMMSDEE



User Defined Type Guard

BEED Arrayfilter DR TIET, BERYADL B> TEER A
S84 LDEBIERBLLSIZI const males: Male[] 1 BNEFEIhET,

const males = users.filter(user => {
return user.gender === 'male’

}) // const males: User[]; ZFLK I \mHEE

.AVIMMSDEE



User Defined Type Guard

—CIZl: user is MaleJELVSRYE! Annotation 1594 ¢ T,
BHROYEBREZBRETHENTEET,

const males = users.filter((user): user is Male => {

return user.gender === 'male’
}) // const males: Male[]; &Y DHHiZE

.AVIMMSDEE



User Defined Type Guard

EBLLEFNIELESENDIEMa M SICEEFEL 1ELSTETT,
booleanBEZRL TLWNIT KL, BEANABDELSICEAELFEE A,

const males = users.filter((user): user is Male => {
return user.gender === 'female' // oops!

}) // const males: Male[]; 32-o7-#iaHtE

.AVIMMSDEE



User Defined Type Guard

User Defined Type Guard ZFfIf9 5 8.
TRITSINBEL 1ZEROYLETNIENITEEA,

const males = users.filter((user): user is Male => {
return user.gender === 'female' // oops!

}) // const males: Male[]; 32-o7-#iaHtE

booelanBIEZ RHILTHhIE, AV (SIFEEBELET .

.AVIMMSDEE




Non-null assertion

A254 2 TEZHBYZE TNon-null assertion ],
[ ) ZFATAZETC null | undefined INEBLNEEShET,

const msg = 'hello' as string | null
const nullAble = msg // const nullAble: string | null
const nonNullAble = msg! // const nonNullAble: string

.AVIMMSDEE



Non-null assertion

Non-null assertion (XA /A S5EHEVMEE IEVLVSHENHYET,
ROA—FZEHNIE, COBEELSILETTET,

str

const msg1 as string | null

'str

const msg2 as string | null

const msg3 null as string | null
msg1.toUpperCase() // JIZ/INAINITS—IZ75BJH, SVFAL LI S—IZHE%LD
msg2!.toUpperCase() // A /INAINIZ—IZHEET, SOFAL LI S—IZHELELY

msg3!.toUpperCase() // I2/INAINIS—IZH6T,. SVALLIS—IZHB

.AVIMMSDEE



Non-null assertion

LALZEEAYS, Non-null assertion [ZEVMBE LIZBYEEA,
BEDT—RICEWT., G ERBYET,

str

const msg1 as string | null

str

const msg2 as string | null

const msg3 null as string | null
msg1.toUpperCase() // JIZ/INAINITS—IZ75BJH, SVFAL LI S—IZHE%LD
msg2!.toUpperCase() // A /INAINIZ—IZHEET, SOFAL LI S—IZHELELY

msg3!.toUpperCase() // I2/INAINIS—IZH6T,. SVALLIS—IZHB

.AVIMMSDEE



Non-null assertion

Fhik. avR145&Y7TaTS52oEFESHBICODNVTELLVY—A T,
FlZIE. HTML [CRER S -ERIZARVINENLVFTH3—F T,

<html lang="en">
<head></head>
<body>
<button id="btn"><%= count %></button>
</body>
</html>

.AVIMMSDEE



Non-null assertion
[document.getElementByld JORYZ (X Nullable # T3,

EDf= . ROBABTIEIAV /LN IS5—EBYET,

// getElementById(elementId: string): HTMLElement | null;
document.getElementById('btn').addEventListener('click', () => {}) // Error

.AVIMMSDEE



Non-null assertion

[FOEENFEETASNENIAVNASITHETESEAN,
F7a553THhABRLTLND G —XIZBRY . Non-null assertion [(FBZTT,

// getElementById(elementId: string): HTMLElement | null;
document.getElementById('btn')!.addEventListener('click’', () => {})

.AVIMMSDEE



Non-null assertion

[Non-null assertion ] [ZaA/ N1 S5Z =D DH D TITHK,
SREHEAELFTIEIHSERRRICHEGEYEEA,

// getElementById(elementId: string): HTMLElement | null;
document.getElementById('btn')!.addEventListener('click’', () => {})

a3 EREHRERLET IEWSELFEL. O/ (SEERELET .
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const assertion

const assertion (X, #IHIEZEELE L TRIFTHIERAITT,
FTHMENT LYERTHOTIELL IELNSERIOFEZEICHATEEY,

const user1 = 'taro’ // const user1: "taro"
let user2 = 'taro' // let user2: string
let user3 = 'taro' as const // let user3: "taro"

.AVIMMSDEE



const assertion

CDBREITOI-WE. JavaScript A DEE LR BB 1IN
BEZoNTLESCEISEELLZITAIIVLITER A,

let user2 ‘taro’ // let user2: string

'taro' as const // let user3: "taro"

let user3
"TARO'
'TARO' // Error; JavaScript &I32E7%423%E)

user2

user3

.AVIMMSDEE



const assertion

CDBREITOI-WE. JavaScript A DEE LR BB 1IN
BEZoNTLESCEISEELLZITAIIVLITER A,

let user2 ‘taro’ // let user2: string

'taro' as const // let user3: "taro"

let user3
"TARO'
'TARO' // Error; JavaScript &I32E7%423%E)

user2

user3

[ISOERNERLGS>THLL [ELVS BC. A I(SEEBLET .

.AVIMMSDEE




3.aAVINSDEE

s ODRMBIZIX, MAEFNDLZ2D/D
s REICESE, TnISYAREEEARTS

.AVIMMSDEE
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Li-THROES

SELTWAO—FATERIBLONTHRIBLEOMOERIT
FIHERICRER T HAEERIATY .

BEGEL, ARERONERN, LHRMSHAN TSNS TT,
FRET BECEEREF/IIVERNMLET,

4. B FHERI R




[TH5RS = Btk 1 EIXPRS7ZEL

ROBBERICBLNTEZS-EERIZ.
5| Annotationl: number]D&A T,

import { SET_COUNT } from './actionTypes'
export function setCount(amount: number) {

return { type: SET_COUNT, payoad: { amount } }
b

4. B FHERI R



[TH5RS = Btk 1 EIXPRS7ZEL

ThTWT, RYEFETEHEE (String Literal ) KA/ ATULVET,
"LONG_PREFIX_SET_COUNT"#! [, COEBARDEZICEHYFEE A,

import { SET_COUNT } from './actionTypes'
export function setCount(amount: number) {

return { type: SET_COUNT, payoad: { amount } }
}

// function setCount(amount: number): {
//  type: "LONG_PREFIX_SET_COUNT",; payoad: { amount: number; };
// }
4. BOEHEAR



[TH5RS = Btk 1 EIXPRS7ZEL

@) String Literal (¥, LT TERICEOHON TV =D TT,
ROFRIZ const assertion NfFHEShTLVEL=,

export = {
INCREMENT: 'LONG_PREFIX_INCREMENT',
DECREMENT: 'LONG_PREFIX_DECREMENT',
SET_COUNT: 'LONG_PREFIX_SET_COUNT'

} as const

4. B FHERI R



[TH5RS = Btk 1 EIXPRS7ZEL

TRIBTIK. EOEFFERITRI CETELUGHT SN TEET,
[FTRTETLABEMFELGVANRRDICENDMET,

export = {
INCREMENT: 'LONG_PREFIX_INCREMENT',
DECREMENT: 'LONG_PREFIX_DECREMENT',
SET_COUNT: 'LONG_PREFIX_SET_COUNT'

} as const

4. B FHERI R
T



[ERTR = &kFRER =R DE/HE)

KERRIE, EOEHEAREDLDTT,
ROFRIENIVAA—BBELTERSN =BT, KELABYFEEA,

export function isNumberLikeString(value: string) {
return !value.match(/[*-%0-92.]/9g)

} // function isNumberLikeString(value: string): boolean

4. B FHERI R



[ERTR = &kFRER =R DE/HE)

[ ERIBLEOI - THRIBLZOMIZ—EEBAT.
274V LEBD import ZRNIEFITHhMVET,

export function isNumberLikeString(value: string) {
return !value.match(/[*-%0-92.]/9g)

} // function isNumberLikeString(value: string): boolean

4. B FHERI R
T



[ERTR = &kFRER =R DE/HE)

A% import LTLWRITFNIE, ZCITRmEFREVNSCENTEFET,
HERETTHKIREZDLD IR ERICEYEET,

export function isNumberLikeString(value: string) {

return !value.match(/[*-%0-9*.]/9g)

} // function isNumberLikeString(value: string): boolean

4. B FHERI R



4. B EHERIR

s HEEN LR IEEERSLED
s RERRAEDEHEAREDIDTHS
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TOEEIL. CES—LICHEL>TLVELINM?

hRIBICEWNTIHOH DK IMNR>TLV=1ES.
AEDELWVEREESNDIYRINGH D LT EITRRI=EEYTT,
SIRICBVLTIERBOIIL—YI1ZEGHRT I ENEELIVTT,

AT EEBROFTEL, CCITBELET .
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IERNDET]. typeof BHTI)—

typeof ¥—J—FZHI\H LT,
EBREADRENSREHRAIND ICENTEHHITI)—,
Assertion [CXABDHRELTDFEFES IEHANTET,

type UserState = typeof userState
const userState = {

user_id: '’

name: ‘'

tasks: [] as Task][]
}

5. RiMzElsRESR



IERNDET]. typeof BHTI)—

[REHMEFMLIEVSENTEFT,
RFOHERZMFELTELLHEYS,
EHGARHRERHTHENTEET

type UserState = typeof userState type UserState = {

const userState = { user_id: string;
user_id: '"', name: string;
name: '', N tasks: Task[];
tasks: [] as Task][] }

b

5. RiMzElsRESR
T



it EI B 5 Utility Types

Z D typeof F—)—FCEHLEBZMILTHET .
[Partial (X £ TD TR/ T 1% Optional I[CZE#L TS Unility Types TT,

type UserState = typeof userState type Injects = {
type Injects = Partial<UserState> user_id?: string | undefined;
name?: string | undefined;

tasks?: Task[] | undefined;

}

5. RiMzElsRESR



it EI B 5 Utility Types

TypeScript [CHBNLHE LRSI 1=l Utility Types1ZFIRT 5L,
BRHOBIHLWNBEERZRIH TS EMNTEET,

type UserState = typeof userState type Injects = {
type Injects = Partial<UserState> user_id?: string | undefined;
name?: string | undefined;

tasks?: Task[] | undefined;

}

5. RiMzElsRESR



it EI B 5 Utility Types

DB DEVLFRIE., BIZIEROBFELZI7IMN)BEEHTT,
TIHIMEE, AT 3V TCEATHEEZT—DLI-SA T,
[UserState I LHAEED LZULMEZRALET,

function userStateFactory(injects?: Injects): UserState {

return { ...userState, ...injects }

}

5. RiMzElsRESR



it EI B 5 Utility Types

typeof ¥F—D—FIXEERFAEBDAE5T . BBICHLERTEET .
[ReturnTypel®. E LA Utility Types DUEDTT,

type StoreState = {
user: ReturnType<typeof userStateFactory>

app: ReturnType<typeof appStateFactory>
'

5. RiMzElsRESR
T



it EI B 5 Utility Types

ROFE. S&IEE KA D userStateFactory IEABZESHEL.
FTOREMRYREHH I B ReturnType 1288 THEELEH T,

type StoreState = {
user: ReturnType<typeof userStateFactory>

app: ReturnType<typeof appStateFactory>
'

5. RiMzElsRESR
T



it EI B 5 Utility Types

R TH/ONDBIIRDESYTT,

type StoreState = {
user: {
user_id: string;
name: string;

tasks: Task[];

};
app: {
initalized: boolean;
isConnecting: boolean;
};
/ 5. WREWHIER



it EI B 5 Utility Types

ZCEFTCTHERIL3ID, [UserState-Injects*StoreState ]| TF ., ETD
BizgFEFhdluser_id: string]DJL—Y (X[ const userState I TLT=,
W—I%BRBLTLSDT, RDYI7I2ELTIERLET

const userState = { const userState = {

user_id: '', member_id: null as string | null,
name: '', name: '’

tasks: [] as Task][] tasks: [] as Task][]

b h

5. RiMzElsRESR
T



Conditional Types D& h7%ito (T

[ Conditional Typeslld #@O=IHEHFTY,
Generics [THEZFERITIA, HEBOHEE Mumber &
HEMNHLIEE, EEHEZNETFET,

type IsNumber<T> = T extends number ? true : false
type T1 = IsNumber<1> // type T1 = true
type T2 = IsNumber<'2'> // type T2 = false

5. RiMzElsRESR
T



Conditional Types D& h7%ito (T

Conditional Types Tl, LR KB DIE2BH INAIRETT,
i A3AH Utility Types DIReturnTypeld. chEFIALTLVET,

type ReturnType<T> = T extends (...args: any) => infer I ? I : any

5. RiMzElsRESR



Conditional Types D& h7%ito (T

st & A Clinfer IAIEEIN TULNSIHATAS,
HHNRTT , RYBZEZELTWSCENSGINYET,

type ReturnType<T> = T extends (...args: any) => infer I ? I : any

HExRE

5. RiMzElsRESR




Conditional Types D& h7%ito (T

Generics [CHEZDNT-BITIA, BE#EL TR TEZSES.
linfer IIICHEHTHBEZTHTHENSCETT,

type ReturnType<T> = T extends (...args: any) => infer I ? I : any

5. RiMzElsRESR



Conditional Types D& h7%ito (T

EOHITIEIRYE I1ZREHLTOELEA,
PIZETEIRE I BB 1 OBHGEEAFREICEYETS,

type Arguent2<T> = T extends (a7: any, a2: infer I) => any ? I : never

5. RiMzElsRESR



Conditional Types D& h7%ito (T

[ Conditional TypeslZfiAShHhENnIE.
BHICAVHATZRRTHOTH, WBDCEMTEET,

type Arguent2<T> = T extends (a7: any, a2: infer I) => any ? I : never

5. RiMzElsRESR
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s TRIBEEOFEZITRI CEHRLEARE
s FHCTRERE, FRRZTUDS-DOIHSD
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s BFBAE<TH, RECBFIOVTHES

n BHERRIE JavaScript DX ELEDZ S

n BIRESh3LOTEHLL ERE[HILD
n SRBRDEE(E, BEIZIGCTHEFTS

n WHDOWBBICIE, RAEENDLEDLES
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