
ゝ



•
T1 -> T2

•
(T1,T2,…,Tn)

•
[T]



├

–
–々
–
–



data Day = Sun |  Mon | Tue | Wed  |  Thu | Fri | Sat

               deriving (Eq, Ord)

workday :: Day -> Bool
workday d = (Mon <= d) && (d <= Fri)

weekday :: Day -> Bool
weekday d = (d==Sat) || (d==Sun)



々

•

data Tag = Tagn Int  |  Tagb Bool

データ構成子

値の例：　Tagn 10

                    Tagb True



•

isNum :: Tag -> Bool
isNum (Tagn n) = True
isNum (Tagb b) = False

numVal :: Tag -> Int
numVal (Tagn n) = n



•

data Pair a b = Pair a b

例：Pair 3 True  :: Pair Int Bool

        Pair [3] 0 :: Pair [Int] Int

        Pair (Pair 1 2) 3 :: Pair (Pair Int Int) Int



data T a1 a2 … an = …
                                |  Ci  ti1 ti2 … tiki 

        …

型式t

     t ::= v                 型変数

　　|   T t … t　    型構成式



• ↓

data Nat  =  Zero |  Succ Nat 

値の例：

　　Zero

        Succ (Zero)

        Succ (Succ (Succ (Succ Zero)))



• ↓

plus :: Nat -> Nat -> Nat
n `plus` Zero        = n
n `plus` (Succ m) = Succ (n `plus` m)

fibnat :: Nat -> Nat
fibnat Zero                   = Zero
fibnat (Succ Zero)       = Succ Zero
fibnat (Succ (Succ n)) = fibnat (Succ n) `plus` fibnat n

inf = Succ inf



•

data List a  =  Nil  |  Cons a  (List a)

値の例：

　　Nil :: List a

        Cons 1 (Cons 2 Nil) :: List Int



•

data Aexp   =   Num Int
                     |    Exp Aexp Aop Aexp
Data Aop = Add | Sub | Mul | Div

値の例：

　　Exp (Num 3) Add (Num 4)

        Exp (Num 3) Add (Exp (Num 4) Mul (Num 5))



• フ

eval :: Aexp -> Int
eval (Num n) = n
eval (Exp e1 op e2) = apply op (eval e1) (eval e2)

apply Add = (+)
apply Sub = (-)
apply Mul = (*)
apply Div = (/)



•  (Num n).
P (Num n) n

•  (Exp e1 op e2).
P(e1) P(e2)
P(Exp e1 op e2) op

data Aexp   =   Num Int
                     |    Exp Aexp Aop Aexp
Data Aop = Add | Sub | Mul | Div



ッ (1)
• フ ゝ

–
data Inst = Load Int  |  Apply aop

– ゝ
type Stack = [ Int ]

–
execute :: Inst -> Stack -> Stack
execute (Load x) xs = x : xs
execute (Apply op) (x1:x2:xs) = apply op x2 x1 : xs

–
run :: [ Inst ] -> Stack -> Stack
run [] xs = xs
run (i:is) xs = run is (execute i xs)

run (in1++in2) xs

  = run in2 (run in1 xs)



ッ (2)

• ゼ

compile :: Aexp -> [ Inst ]
compile (Num n) = [Load n]
compile (Exp e1 op e2 ) =

 compile e1 ++
compile e2 ++
[ Apply op ]



ッ (3)

•

run (compile e) xs = eval e : xs

ッ Aexp ッ



ッ (3)

•

run (compile e) xs = eval e : xs

ッ  (Num n).
  run (compile (Num n)) xs
 = run [Load n] xs

= run [] (execute (Load n) xs)
= execute (Load n) xs

 = n : xs
= eval (Num n) : xs



ッ (3)
•

run (compile e) xs = eval e : xs

ッ  (Exp e1 op e2).
  run (compile (Exp e1 op e2)) xs
 = run (compile e1 ++ compile e2 ++ [Apply op]) xs

= run [Apply op] (run (compile e2) (run (compile e1) xs))
= run [Apply op] (run (compile e2) (eval e1 : xs)
= run [Apply op] (eval e2 : eval e1 : xs)
= run [] (execute (Apply op) (eval e2 : eval e1 : xs)
= execute (Apply op) [eval e2 : eval e1 :xs)
= apply op (eval e1) (eval e2) : xs
= eval (Exp e1 op e2) xs



　　具象型

例：data List a = []
        　　          | a : List a

値：構成子によって指定する

演算、関数：定められない

　　抽象型

例：スタック
push, pop, empty, top

演算：意味を指定する。
            満たすべき仕様を与える

値：定められない

抽象型の実装：値を決め、演算を定義する。



 ( ) (1)

• Queue a
–  start :: Queue a

–  join :: Queue a -> a -> Queue a
さ

–  front :: Queue a -> a
さ

–  reduce :: Queue a -> Queue a
さ



 ( ) (2)

• オ
–  front (join start x)        = x
–  front (join (join q x) y) = front (join q x)
–  reduce (join start x)    = start
–  reduce (join (join q x) y)
                = join (reduce (join q x)) y



 ( ) (3)

•
 type Queue a = [a]
 start = []
 join q x = q ++ [x]
 front = hd
 reduce = tail

•
 type Queue a = Btree a
 start = EmptyTree
 join q x = …
…

ユーザから隠蔽する



Remark
• モ

–  8:30-10:00
– ㎲

•
– よ

–
–
– ㈻ ッ

•
•

• ㈻  14:00-18:00 350



Thank You!


