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•
pyth x y = sqr x + sqr y
sqr x = x * x

•
pyth 3 4    sqr 3 + sqr 4

    (3*3) + sqr 4
    9 + sqr 4
    9 + (4*4)
    9 + 16

             25



㈻

•

reverse [] = []

reverse (x:xs) = reverse xs ++ [x]

[] ++ ys = ys

(x:xs) ++ ys = x : (xs++ys)



rev xs = shunt [] xs

shunt ys [] = ys

shunt ys (x:xs) = shunt (x:ys) xs



よ

• O-オ
g(n) = O(h(n))

    n
|g(n)| <= M |h(n)|

   M
•

T_reverse(x) = O(n^2)
T_rev(x) = O(n)

• T_f(x): f x ゝ さ

• x n



•
fst (x, y) = x
fst (sqr 4, sqr 2)  fst (4*4, sqr 2)

      fst (16, sqr 2)
      fst (16, 2*2)
      fst (16, 4)
      16

fst (sqr 4, sqr 2)  sqr 4
      4*4
      16



•

answer = fst (42, loop)
loop = tail loop
answer  fst (42, loop)

   fst (42, tail loop)
   fst (42. tail (tail loop))
   …

Answer  fst (42, loop)
           42



• ぞ normal order reduction)
–
– ㈻ ぞ ぞ
ぞ

– ㈻ よ ㈻ さ
 フ

• applicative order reduction)
–

 フ f ⊥ = ⊥)



ゝ

• さ
   ×

sqr (4+2)  sqr 6
 6*6
 36

sqr (4+2)  (4+2) * (4+2)
 6 * (4+2)
 6 * 6
 36

• …  



sqr (4+2)  ( . x . )  (4+2)

( . x . )  6

 36



ぞ

• ぞ
さ

head (map sqr [1..7])
 head (map sqr (1:[2..7]))
 head (sqr 1 : map sqr [2..7])
 sqr 1
 1*1
 1

•
ぞ



さ

sum = foldl (+) 0
sum [1..1000]

 foldl (+) 0 [1..1000]
 foldl (+) (0+1) [2..1000]
 foldl (+) ((0+1)+2) [3..1000]
 …
 foldl (+) (… ((0+1)+2)+…+1000) []
 (… ((0+1)+2)+…+1000)
 …
 500500

sum [1..1000]
 foldl (+) 0 [1..1000]
 foldl (+) (0+1) [2..1000]
 foldl (+) 1 [2..1000]
 …
 500500

O(n)

O(1)



• ゝ
• strict

– strict f e
• e ぞ

• f
strict sqr (4+2)
 sqr 6
 6*6
 36 strict f x = seq x (f x)


