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(Expr) := (Numeral)
| (Expr) + (Expr) | (Expr) - (Expr)
(Numeral) ::= (Digit) | (Numeral) (Digit)

(Digit) ::

0|1]2|3|4|5|6]7]|8]|9



gboobooooboobooboobo

data Expr = Num Numeral
| Pexpr Expr Expr
| Mexpr Expr Expr
data Numeral = Single Digit
| Composite Numeral Digit

data Digit = Digit_O | --- | Digit_9
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type Token Tag = (Tag, [Char])
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data Tag = T_Num | T_Sym | T_Junk
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lexer ::
lexer

Parser Char [Token Tag]
lexime [(some (satisfy isSpace), T_Junk),
(number, T_Num),
(anyof String [ll(ll’ll)ll’
|l+|| . I|_l|] .
T_Sym) 1]

lex ::
lex

[Char] -> [Token Tag]
(strip T_Junk) . fst .

head . lexer

O0 lexer 00000 Parser 000 Char OO OO0
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syn :: [Token Tag] -> Prog

syn = fst . head . prog
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[Char] -> Prog
parse = syn .

parse ::
lex

parse 000000000 OC0OCO0O0O0O0OOO syn lex
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type Prog = Expr
prog = expr
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expr :: Parser (Token Tag) Expr
expr = factor ‘seqp®
many ((lit "+" ‘x_seq‘ expr ‘using®
flip Pexpr) ‘alt‘
(lit "-" ‘x_seq‘ expr ‘using‘ flip Mexpr))
‘using‘ uncurry (foldl (flip id))

expr U OO OO0 (T_Sym, "+"),(T_Sym, "-") O
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phumber, valdigO OO QOOOd

pnumber = Num .
where
pnumber’ (n:ns) = foldl Composite (Single n) ns

pnumber’ . map valdig

valdig :: Char -> Digit
valdig ’0’ = Digit_0
valdig ’1’ = Digit_1
valdig ’9’ = Digit_9
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U00000pnumber DO OOOOO Numeral 0 000
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factor = kind T_Num ‘using‘ pnumber ‘alt®
lit "(" ‘x_seq‘ expr ‘seq_x¢ 1lit ")"
factor UDOO0DOODOOODODODO pnumber OO OO
UoboobooboboooboooboobiboOdDexpr
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(Expr)
(BinOpr) ::

(Numeral) | (Expr) (BinOpr) (Expr)
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(Expr) ::= (Expr) + (Expr) | (Expr) - (Expr)
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(Expr) == (Expr) (BinOpr) (Expr)
(BinOpr) =+ | - | * | /
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data Expr Num Numeral
Bexpr BinOpr Expr Expr
data Numeral = Single Digit
Compoite Numeral Digit
Digit_0 | --- | Digit_9

Plus | Minus | Times | Div

data Digit

data BinOpr
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numval :: Numeral -> Int

numval (Single d) = digval d

numval (Composite n d) = numval n * 10 + digval d

digval :: Digit -> Int

digval Digit_0 = 0

digval Digit_1 =1

digval Digit_9 = 9

expval :: Expr -> Int

expval (Num n) = numval n

expval (Bexpr Plus el e2) = expval el + expval e2

expval (Bexpr Minus el e2) = expval el - expval e2

expval (Bexpr Times el e2) = expval el * expval e2

expval (Bexpr Div el e2) = expval el ‘div¢
expval e2
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data Exp =

EAdd Exp Exp

| ESub Exp Exp

| EMul Exp Exp

| EDiv Exp Exp

| EInt Integer

deriving (Eq,0rd,Show)
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Exp O EAdd, ESub, EMul,EDiv DO 0O OOOOO0O
U Exp ExpUOOODO EInt Integer 0 50000000
deriving(Eq,0Ord,Show) OO0 OODOODOODO ExpO0O
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interpret :: Exp -> Integer

interpret x = case x of

EAdd e0 el -> interpret e0 + interpret el
ESub e0 el -> interpret e0 - interpret el
EMul e0 el -> interpret e0 * interpret el
EDiv e0 el -> interpret e0 ‘div‘ interpret el
EInt n ->n

interpret U0 Exp 0O OO0 Integer O ODODOO
O0Ointerpret 0 case U0 O OO0OOOOODOOOO
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struct Exp_ {

enum {is_EAdd, is_ESub, is_EMul,
is_EDiv, is_EInt} kind;

union {
struct { Exp exp_1, exp_2; } eadd_;
struct { Exp exp_1, exp_2; } esub_;
struct { Exp exp_1, exp_2; } emul_;
struct { Exp exp_1, exp_2; } ediv_;
struct { Integer integer_; } eint_;
} u;

};
typedef struct Exp_ *Exp;

Exp
Exp
Exp
Exp
Exp

make_EAdd (Exp pO,
make_ESub (Exp pO,
make_EMul (Exp pO,
make_EDiv(Exp pO,
make_EInt (Integer

Exp pD);

Exp pl);

Exp pl);

Exp pl);

p0);
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int interpret(Exp _p_)
{

switch(_p_->kind)
{
case is_EAdd:

return interpret(_p_->u.eadd_.exp_1) +

interpret(_p_->u.eadd_.exp_2) ;

case is_ESub:
return interpret(_p_->u.eadd_.exp_1) -
interpret(_p_->u.eadd_.exp_2) ;

case is_EMul:
return interpret(_p_->u.eadd_.exp_1) *
interpret (_p_->u.eadd_.exp_2) ;

case is_EDiv:
return interpret(_p_->u.eadd_.exp_1) /
interpret(_p_->u.eadd_.exp_2) ;
case is_EInt:
return _p_->u.eint_.integer_ ;
}}
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