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1 fRMTERHE T E

ErREASFHZOET THE1 —F, ©ERmB0—F R (First-class Parser), fiF@EESM KL
BRI S R E 2R TER. FIiN—LEHFHEITSR I USRI SERTNEITSES, REEREARR
AAErES. XA ENRBETAREAEMERE. VERE, FAEXRRERRBAEE TR

2 fEWERASFRRIE

2.1 fERMTESIERTENX

fRtrEs A RE— R BUBGANTRSR, REIETESR, 7£ TypeScript REILIENA:

type Parser<T> = (input: string) => ParseResult<T>;

interface ParseResult<T> {
success: boolean;
value?: T;
remaining?: string;
error?: string;

}

X2 Parser<T> REMER T ARS8, ParseResult BSEMEEHI. BITE. MRFFREMEIRE
Bo BIGNfEMTEF 123 [F, value AJBEA 123, remaining AEEEFRF &,

2.2 BIRMETIINE

FRFNEESREMNNER T, UTR— MRS EF RT3

const char = (c: string): Parser<string> => (input) => {



2 EmBAaFHRE 2

2| if (input[0] === ¢) {

return {
4 success: true,

value: c,

6 remaining: input.slice(1)

b
s| }

return {

10 success: false,

error: ‘Expected '${c}', got '${input[0]}""
2|}

b

HEREBIZWBIRFEST ¢, RE—MERS. YHWAFHREFFLERN, ROKENER; BNEEHERERS. £
A, BILAMIEE string ARATESRILEC TR F AT,

2.3 HETIRME
AEFHRAETRRFEMBAGREREN. L IXBAETF) R

1const or = <T>(pl: Parser<T>, p2: Parser<T>): Parser<T> => (input) => {
const resultl = pl(input);

3| if (resultl.success) return resultl;

return p2(input);

5| };

RS FRIAAE— MR 2R pl BITRAN, BRBWEE p2, 30 or(char('a’), char('b')) KA
a' ﬁ 'b'o ﬁﬂ«‘/(i{ﬂ, and éﬂé?ﬁﬁ?%ﬁ*ﬁg*ﬁ%&:

const and = <T, U>(pl: Parser<T>, p2: Parser<U>): Parser<[T, U]> => (input) => {

const resultl = pl(input);

3| if (lresultl.success) return { success: false, error: resultl.error };

5| const result?2 = p2(resultl.remaining || '');

if (lresult2.success) return { success: false, error: result2.error };

return {

9 success: true,

value: [resultl.value, result2.value],
" remaining: result2.remaining

b

sl }s
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ISR, and fORRIFE pl M p2, HIGHENEREH ITH. 190 and(char('a'), char('b')) FKFITE
J¥7§U Clbo

3 LI ERENSSES FE

3.1 EEHEFHIEI

WEBEEEMEZFENELFER LT many HEFKRM T RS RITE:

const many = <T>(p: Parser<T>): Parser<T[]> => (input) => {
const values: T[] = [];

let remaining = input;

while (true) {
const result = p(remaining);
if (lresult.success) break:
values.push(result.value!);

remaining = result.remaining || :

}

return { success: true, value: values, remaining };

}s

ZAEFRIFN AETEE o BEIKW, WERBERINER. 190 many(char('a')) AJLALED aaa EFRFEH.

3.2 IEIRAIEIEGE
BHONEREMNEREXERE. Bl BRINARLERERUEER:

[

interface ParseResult<T> {
/... BBFE
position?: number;

}

const withPosition = <T>(p: Parser<T>): Parser<T> => (input) => {
const result = p(input);
if (lresult.success) {
return {
...result,
position: input.length - (result.remaining?.length || 0)
b
}

return result;
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BT IR E B R LR R BRI EEUE, 590 Expected 'a' at position 5o

4 SbR: FRRENTESLAS FREMT JSON
4.1 JSON {Ef#tr2s
JSON EMRITBEMBSMAMAE, B or AATFRNS KIBE:

const jsonValue: Parser<JsonValue> = (input) =>

or(jsonString,

or(jsonNumber,

[

or(jsonObject,

or(jsonArray,

ol

or(jsonBoolean,
7 jsonNull

)

o )

)

nl )

)(input);

4k Jsonvalue BREXGEE, GEFAH. BF. WREFAREN. S0 INAKLERITE,

4.2 MRAENEESRIL
JSON HREREKARN, FRERESMISHFA:

const jsonObject: Parser<JsonObject> = (input) => {

const parser = and(

o

and(
a skipWhitespace(char('{")),
many(
6 and(

jsonString,

8 and(
skipWhitespace(char(': ")),
10 jsonValue

)

2 )

)

ul ),
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5 RILS#EMNER

skipWhitespace(char('} "))
DF

const result = parser(input);

if (lresult.success) return result;

const entries = result.value[0][1];
const obj = Object.fromEntries(entries.map(([k, [, v]]) == [k, v])):
return { success: true, value: obj, remaining: result.remaining };

bs

ItEAL skipWhitespace FATFREETHME, many MBS NRER, map BEREIRATHITR,

5 RIS HMIED
5.1 EEFIE
548 TR ARAT S LUMB A BYASGE, N Expr — Expr + Term. BRHTIR4AS FalETiEM RIEMR:

const expr: Parser<Expr> = lazy(() =>
or(
and(expr, and(char('+'), term), (left, [op, right]) => new Add(left, right)),
term
)
DE

lazy BIRZRERARMERHGN, BRIBHITSHNEE L.

5.2 gzt
BIREFRITERBRESITE, B4

const memoize = <T>(p: Parser<T>): Parser<T> => {
const cache = new Map<string, ParseResult<T>>();
return (input) => {
const key = input;
if (cache.has(key)) return cache.get(key)!;
const result = p(input);
cache.set(key, result);

return result;

bs
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LR ARYFRNE R FERSCENMRNT, PIEET RIS R E MIEERE L&,

RSl FRERBA SRR AN, BRET MESRENVBRAR, ERBETAENIRME A4
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