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middleNumber :: Int — Int — Int — Int
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middleNumber x y z

between z vy 2z = =z
between y z z = y
otherwise = z
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fac:: Int — Int
facn |n==0 =1
ln>0 =fac(n—1)x*n

D000 fac300000

fac3 = (fac2)x3

(fac 1)« 2) %3
((fac 0) % 1) % 2) % 3
(Ix1)%2)%3
1




Jogbobooboon

-

[ O power2 n = 2™[1

power2 o Int — Int
power2 n | n==0 — 1
| n >0 = 2 % power2 (n — 1)
Doobodbdbogndn
fib o Int — Int
fibn |n==0 =0
n==1 =1

n>1

= fib (n — 1) 4+ fib (n — 2)
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gcd o int — Int — Int
gecdmn | n== =m
| otherwise = gcd n (mod m n)

Jooooooooooog lem:

lcm . Int — Int — Int

lcmmn = mxn /gcd mn
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until (a — Bool) — (@ — a) — a—a
until p f x = if p x then z else until p f (f x)
until O 0O O 0O O

until (> 100) square 2 = 256
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kDDDD sqrt U Do

sqrt = > 0 A |(sqrt )? — )| < e.
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sqrt :: Float — Float — Float
00 0O0O00e€e OO

00000
e Float U 0 U0 e.g., square, abs
e U UOMOUONewton
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e y, Uz 0OOOOOOOUDOOON

yn+1=(yn+l’/yn)/2
ot y, 0y, DO0O0D0OO00OO0OOOOO
e 120000000 MN

Yo = 2

no= (2+2/2)2 =15

v = (1.54+2/1.5)/2 — 1.4167
(1.4167 + 2/1.4167)/2 = 1.4142157

Yys =
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sqrt x € = until satisfy improve x
OO000000000 satistyd imrpove D 00000000000 OOO

satisfy y = abs(square y —x) < ¢
mprove y = (y+/y)/2
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sqrt .. Float — Float — Float
sqrt r € = let
satisfy y = abs(square y — x) < €

improve y = (y + z/y)/2
in until satisfy improve x

D0o0o0obodoooiod whereJOODODODOoooooooooon

sqrt .2 Float — Float — Float
sqrt x ¢ = until satisfy improve x
where

satisfy y = abs(square y — x) < ¢
improve y = (y + 2/y)/2
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