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o BRMTETBALIENFZRIZI: "(1+ 5) x 7 / 2"
o A NEIEFIR

LParen Number(1l) Plus Number(5) RParen Multiply Number(7) Divide
Number(2)

o BRI NHZIEIEW
Division(Multiply(Add(Number (1), Number(5)), Number(7)),
Number(2))
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"12 +678" -> [ Number(12), Plus, Number(678) ]
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Iclea
Eh s s



Iclea
Eh s s

Ak
o BEARKIAINANIEAENX
1. NUMBER : [0-9]+;
2. PLUS L
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o [0-9] : ORIOHHIFETF
o HIFTEN

1. enum Token {
2. Number(Int); LParen; RParen; Add; Sub; Mul; Div

3. } derive(Show)
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1. struct Context { str : String, mut offset : Int, array : Arrayl[Token] }
2.
3. fn lex(context : Context) —> Unit {
4. let { offset, str, array} = context
5. if offset >= str.length() {
6. return
7. %}
8. match strloffset] {
9. '+' => { array.push(Add); context.offset += 1; lex(context) }
10. '-' => { array.push(Sub); context.offset += 1; lex(context) }
11. /] x / ()
12. U '\n" | '"\t" | '\r' => { context.offset += 1; lex(context) }
13. ch => if ch >= '0' && ch <= '9' { lex_number(context) } else { panic() }
14. '}
15. }
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. fn lex_number(context : Context) —> Unit {
let { offset, str, array } = context

let number = "\{str[offset]}"
context.offset += 1
lex_number_rest(context, number)

.}

. fn lex_number_rest(context : Context, number : String) —> Unit {
let { offset, str, array } = context
10. if offset >= str.length() {

Ooo~NoOouUTr WN B

11. array.push(Number(@strconv.parse_int?(number).unwrap()))
12. return
13.  }

14. let ch = str[offset]
15. if ch >= '0' && ch <= '9"' {

16. context.offset += 1

17. lex_number_rest(context, number + ch.to_string())

18. } else {

19. context.array.push(Number(@strconv.parse_int?(number).unwrap()))
20. lex(context)

21. ¥

22. } 6
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1. test {

2. let array = []

3. lex({ str: "-10123 -+ - 523 103 (5))", offset: 0, array })

4, inspect!(array, content="[Sub, Number(10123), Sub, Add, Sub, Number(523), Number(103), LParen, Number(5), RParen, RParen]")
5. }
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expr = NUMBER | '(' expr ')’
| expr '+' expr | expr '-' expr
| expr 'x' expr | expr '/' expr
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1. expr = NUMBER | '(' expr ')
2. | expr '+' expr | expr '=-' expr
3. | expr 'x' expr | expr '/' expr
4, ;
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1. atomic : NUMBER | '(' expr ')’
2. combine : atomic | combine 'x' atomic | combine '/' atomic
3. expression : combine | expression '+' combine | expression '—-' combine
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1. atomic : NUMBER | '(' expression ')'
2. combine : atomic ( ("x" / "/") atomic )*
3. expression : combine ( ("+" / "-") combine )x*

o BB

. enum Expression {
Number(Int)
Plus(Expression, Expression)
Minus (Expression, Expression)
Multiply(Expression, Expression)
Divide(Expression, Expression)

} derive(Show)
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. // VNV RREBFTRINGERSNE
. type Parser([V] (ArrayView[Tokenl) —> (V, ArrayView[Token])?

. fn parsel[V](

self : Parser[V],

tokens : ArrayView[Token]

. ) —> (V, ArrayView[Token])? {
(self._) (tokens)

.t
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1. fn ptoken(predicate : (Token) —> Bool) —> Parser[Token] {
2. fn {

3. [hd, .. as tl] =>

4, if predicate(hd) {
5. Some((hd, t1))
6. } else {

/. None

8. I3

9. [1 => None

10. }

11. }
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1. fn mapl[I, 0] (self : Parser[I], f : (I) —> 0) —> Parser[0] {
2. fn {

3. input =>

4, match self.parse(input) {

5. Some( (token, rest)) => Some((f(token), rest))

6. None => None

7. I3

8. }

9. }
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1. fn and[V1, V2](

2. self : Parser[V1],

3. parser2 : Parser[V2]

4. ) —> Parser[(V1l, V2)] {

5. fn {

6. input =>

/. self

8. .parse(input)

9. .bind(

10. fn {

11. (value, rest) =>

12. parser?

13. .parse(rest)

14, .map(fn { (value2, rest2) => ((value, value2), rest2) })

15. ¥

16. )

17. }

18. } 15
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1. fn or[Value](

2. self : Parser[Valuel],

3. parser2 : Parser[Value]

4, ) —> Parser[Valuel] {

5. fn {

6. input =>

7. match self.parse(input) {

8. None => parser2.parse(input)
0. Some(_) as result => result
10. ¥

11. }

12. }

16



e e F

OooNOUTERE WNBE

E

ST a, TEYZIR, EREIKRMLE

. fn many[Valuel] (
self : Parser[Value]

) —> Parser[Array[Value]l] {
fn(input) A

let cumul = []
let mut rest = input
loop self.parse(input) {
None => Some((cumul, rest))
Some((v, rest_)) => {
cumul.push(v)
rest = rest_
continue self.parse(rest_)
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o JEIRENX
o FII|FHS|FHENX Ref[Parser[V]] : struct Ref[V] { mut val : V }
o EEXHMEEz3sEEFMEIBFARA

. fn Parser::ref[Value] (
ref : Ref[Parser[Value]]l

. ) —> Parser[Valuel] {
fn { input => ref.val.parse(input) }
.}
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1. fn parser() —> Parser[Expression] {

2. // BEREXZTEIR

3. let expression_ref : Ref[Parser[Expression]] = { val : fn{ _ => None } }

4.

5. // atomic : Number | LParen expr RParen;

6. let atomic = // FASIAEX

7. (lparen.and(ref(expression_ref)).and(rparen).map(fn { ((_, expr), _) => expr}))

8. .or(number)

9.

10. // combine : atomic ( (Mul | Div) atomic)x;

11. let combine = atomic.and(multiply.or(divide).and(atomic).many()).map(fn {

12. -

13. })

14.

15. // expression : combine ( (Add | Sub) combine)x;

16. expression_ref.val = combine.and(plus.or(minus).and(combine).many()).map(fn {

17. -

18. })

19.

20. expression_ref.val

21. }
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1. // EXE®E)ARE

2. fn atomic(tokens: ArrayView[Token]) —> (Expression, ArrayView[Token])? {

3. lparen.and(

4. expression // S|HK%L, newtype BrnfkBifik

5. ).and(rparen).map(fn { ((_, expr), _) => expr})

6. .or(number).parse(tokens)

7. }

8. fn combine(tokens: ArrayView[Token]) —-> (Expression, ArrayView[Token])? { ... }

9. fn expression(tokens: ArrayView[Token]) —> (Expression, ArrayView[Tokenl])? { ... }
10.

11. // REIREFCRETES
12. let parser : Parser[Token] = Parser(expression)
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1. test {
2. // FEIA
3. let input = "1 + 2 - 3"
4. // EERENT
5. let tokens = []
6. lex({ str: input, offset: 0, array: tokens })
7. inspect!(
8. tokens,
0. content="[Number(1), Add, Number(2), Sub, Number(3)]",
10. )
11.  // BB (BINE FETsEEE 1)
12, let (expr, _) = parser.parse(tokens[:]).unwrap()
13. inspect! (
14. expr,
15. content="Minus (Plus (Number(1), Number(2)), Number(3))",
16. )
17. }

Iclea
Eh s s

22



