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LParen Value(1) Plus Value(5) Multiply Value(7) Divide Value(2)
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Division(Multiply(Add(Value(1), Value(5)), Value(7)), Value(2))
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o it : EBIER
o f5lgN: "12 +678" -> [ Value(12), Plus, Value(678) 1]
o BEANBEIARIRSEILTEMK
o —fisFARIIBITEIEEENX G, HEREEMENER
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1. Number = %x30 / (%x31-39) *(%x30-39)
2. LParen = "("
3. RParen = ")"
4. Plus = """
5. Minus = """
6. Multiply = "x"
7. Divide = "/
8. Whitespace = " "
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1. Number = %x30 / (%x31-39) *(%x30-39)
2. Plus !
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1. Number = %x30 / (%x31-39) *(%x30-39)
2. Plus g

» 0"

—_— " — f)"1"-"9" \ >
Q "Q"-"Q" )

. BFEX

1. enum Token {

2. Value(Int); LParen; RParen; Plus; Minus; Multiply; Divide
3. } derive(Debug)
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2. // Lexer[V] == (String) —> Option[(V, String)]
3. type Lexer[V] (String) —> Option[(V, String)]
4
5
6
7/

: fn parsel[V](self : Lexer[V], str : String) —> Option[(V, String)] {
. (self.0)(str)
.t
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1. fn pchar(predicate : (Char) —> Bool) —> Lexer[Char] {

2 Lexer(fn(input) {

3. if input.length() > 0 && predicate(input[0]) {

4, Some(input[@], input.to_bytes().sub_string(1, input.length() - 1))

5 } else {

6. None

7. 1)}
. B0

1. fn init {

2. debug(pchar(fn{ ch => ch == 'a' }).parse("asdf")) // Some(('a', "sdf"))

3. debug(pchar(fn{

4, ‘a' => true

5. _=> false

6. }).parse("sdf")) // None

7. }
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1. enum Token {

2. Value(Int)

3. LParen; RParen; Plus; Minus; Multiply; Divide
4, } derive(Debug)

Volay

1. let symbol: Lexer[Char] = pchar(fn{

2. I+I | I_I | I*I | I/I | I(I | I)I :> true

3. _ => false

4. })

5. let whitespace : Lexer[Char] = pchar(fn{ ch => ch == " ' })
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. fn map[I, 0] (self : Lexer[I], f : (I) —> 0) —> Lexer[0] {
Lexer(fn(input) {
// AE=RSome(v)FHv, TEEHIZIR[E
let (value, rest) = self.parse(input)?
Some(f(value), rest)
- 1)}

DITEER. FESHRIE AN NN EE

. let symbol: Lexer[Token] = pchar(fn{

I+I | I_I | I*I | I/I | I(I | I)I => .true
=> false
. 1. map(fn{
'+' => Plus; '—-!' => Minus
'k' => Multiply; '/' => Divide
'(" => LParen; ')' => RParen

. 1)
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o fRT a, WIRAINBEEN b, FIRE (a, b)

. fn and[V1l, V2](self : Lexer[V1l], parser2 : Lexer[V2]) —> Lexer[(V1l, V2)] {
Lexer(fn(input) {

let (value, rest) = self.parse(input)?

let (value2, rest2) = parser2.parse(rest)?

Some((value, value2), rest2)

OuUEWNE

. 3}

o BT a, WIRKMNEET b

1. fn or[Value] (self : Lexer[Valuel, parser2 : Lexer[Valuel) —> Lexer[Value] {
2 Lexer(fn (input) {

3. match self.parse(input) {

4, None => parser2.parse(input)

5. Some(_) as result => result

6. F }) }

10



MoonBit

¥ ammiz

fEtTasdA e F

« BT a, FHZIR, HEIRMLE

1. fn many[Value] (self: Lexer[Value]) —> Lexer[List[Value]l]l {
2. Lexer(fn(input) {

3. let mut rest = input

4, let mut cumul = List::Nil

5 while true {

6. match self.parse(rest) {

7. None => break

8. Some(value, new_rest) => {

9. rest = new_rest

10. cumul = Cons(value, cumul) // BEEREINRIIAND
11. Py}

12. Some(reverse_list(cumul), rest) // AList2Etk, HSEFEIRESFERINE
13. }) }
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1. // BEFHFREBFRFEXIET

2. let zero: Lexer[Int] =

3. pchar(fn{ ch => ch == '0' }).map(fn{ _
4, let one_to_nine: Lexer[Int] =

5. pchar(fn{ ch => ch.to_int() >= 0x31 &&
6. let zero_to_nine: Lexer[Int] =

7. pchar(fn{ ch => ch.to_int() >= 0x30 &&
8.

9. // number = %x30 / (%x31-39) %(%x30-39)
10. let value: Lexer[Token] =

11. zero.or(

12. one_to_nine.and(zero_to_nine.many())
13. map(fn{ // 12 3 —> 1 % 100 + 2 x
14. (i, ls) => fold_left _list(ls, fn
15. })

16. ) .map(Token: :Value)
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=> 0 })

ch.to_int() <= 0x39 }).map(fn { ch => ch.to_int() - 0x30 })

ch.to_int() <= 0x39 }).map(fn { ch => ch.to_int() - 0x30 })

// (Int, List[Int])
10 + 3

12
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1. let tokens: Lexer[List[Token]] =

2. number.or(symbol).and(whitespace.many())

3. .map(fn { (symbols, ) => symbols }) // ZEE=iE
4, .many ()

5.

6. fn init {

7. debug(tokens.parse("-10123-+-523 103 (5 ) "))
8

-
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1. expression = Value / "(" expression ")"
2. expression =/ expression "+" expression / expression "-" expression
3. expression =/ expression "x" expression / expression "/" expression

1+ (1-95) + (1-5)*5 *
VAN AN
1 t/ \NES 1 K/ ‘\‘5
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1. expression = Value / "(" expression ")"
2. expression =/ expression "+" expression / expression "-" expression
3. expression =/ expression "x" expression / expression "/" expression

o O BEENGHMITA. &GEMH
o iEHK: a+bxc—a+(bxc)
o M at+b+c— (a+b)+c
o HENEEEB X4

15



MoonBit

¥ qzmie
‘EitiEa’\qf
EYapakii]
o BEINEEENX
1. atomic = Value / "(" expression ")"
2. combine = atomic / combine "x" atomic / combine "/" atomic
3. expression = combine / expression "+" combine / expression "-" combine
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1.
2.
3.

atomic = Value / "(" expression ")"
combine = atomic *x( ("x" / "/") atomic)
expression = combine x( ("+" / "-") combine)

o BB

NO UL, WN B

. enum Expression {

Number(Int)

Plus(Expression, Expression)
Minus (Expression, Expression)
Multiply(Expression, Expression)
Divide(Expression, Expression)
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. type Parser[V] (List[Token]) —> Option[(V, List[Token])]

. fn parse[V](self : Parser[V], tokens : List[Token]) —> Option[(V, List[Token])] {
(self.0) (tokens)
.}

O WNE

o KESDHBEFE Lexer[V] ZEAL

e 1®!YJFHE: atomic = Value / "(" expression ")"
o FEIRTEX
o IR
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o JEIRENX
o FII|FHS|FHENX Ref[Parser[V]] : struct Ref[V] { mut val : V }
o EEX HMEz3sEEFMsIBFRA

fn Parser::ref[Valuel (ref: Ref[Parser[Valuel]l) -> Parser[Value] {

Parser(fn(input) {
ref.val.parse(input)

})

UG WNERE

.}
o ref.val JETE{FHARNIREY, LR EEF5TEE
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1. fn parser() —> Parser[Expression] {

2. // BRENXZES|A

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

4.

5. // atomic = Value / "(" expression ")"

6. let atomic = // FIFESIEEX

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

8. .or(number)

9.

10. // combine = atomic *( ("x" / "/") atomic)

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

12.

13. r)

14.

15. // expression = combine x( ("+" / "-") combine)

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

17.

18. })

19.

20. expression_ref.val

21.

20
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1. fn recursive_parser() —> Parser[Expression] {

2. // EXEIBFRE

3. // atomic = Value / "(" expression ")"

4, fn atomic(tokens: List[Token]) —> Option[(Expression, List[Token])] {

5. lparen.and(

6. Parser(expression) // 5|FRZEX

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

8. .or(number).parse(tokens)

9. ¥

10. fn combine(tokens: List[Token]) —> Option[(Expression, List[Token])] { .. }

11.  fn expression(tokens: List[Token]) —> Option[(Expression, List[Token])] { ¥

12.

13. // IREIRECRAVEENTZS

14. Parser(expression)

15. }

21
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. trait Expr {

number(Int) —> Self
op_add(Self, Self) —> Self
op_sub(Self, Self) —> Self
op_mul(Self, Self) —> Self
op_div(Self, Self) —> Self

NO UL WNBE

.}

o #ZORIAESEIENZXI 1T HHIAE1E X
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1. fn recursive_parser[E : Exprl() —> Parser[E] {

2. let number : Parser[E] = ptoken(fn { Value(_) => true; _ => false})

3. .map(fn { Value(i) => E::number(i) }) // FIBMHMKHITH

4.

5. fn atomic(tokens: List[Token]) —> Option[(E, List[Token])] { ... }

6. // EftRN axbxcx*x ... la/b/c/ ...

7. fn combine(tokens: List[Token]) —> Option[(E, List[Token])] { ... }

8. /J/ t#ftRNa+b+c+ ... la-b-c-..

9. fn expression(tokens: Llst[Token]) —> Optlon[(E List[Token])] { ... }

10.

11.  Parser(expression)

12. }

13.

14. // SEHE—IE

15. fn parse_string[E : Exprl(str: String) —> Option[(E, String, List[Token])] {
16. let (token_list, rest_string) = tokens.parse(str)?

17. let (expr, rest_token) : (E, List[Token]) = recursive_parser().parse(token_1list)?
18.  Some(expr, rest_string, rest_token)

19. }
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o BTATATARMEAERISEI, RIGAEANERE

. enum Expression { ... } derive(Debug) // iEERISZIN

. type BoxedInt Int derive(Debug) // ZEZ(LI

. // EZIERO (LAEREMSE)

. fn BoxedInt::number(i: Int) —> BoxedInt { BoxedInt(i) }

. fn Expression::number(i: Int) —> Expression { Number(i) }

. // FEh
. debug((parse_string_tagless_final("1 + 1 % (307 + 7) +5 - (3 - 2)")

=

CLWoLoONOULIAWNE

: Option[(Expression, String, List[Tokenl)1)) // FKZIEEWN

. debug((parse_string_tagless_final("1 + 1 % (307 + 7) + 5 - (3 - 2)")

: Option[(BoxedInt, String, List[Tokenl)1)) // 3kBitE%

24
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