BEHETIL

* RODFIGEERETOMELED,
pythxy=sqrx+sqry
sqQrx =X *x

- fEfafl

pyth34 =>»sqr3+sqr4

ME ENHEETIL

= = (3*3) +sqr4

A &L > 9+sqrd GE L]
> 9+ 4%4)
>9+16

p ip 525

AREAEE

- BEORLEZTOT T LB Jay54a2:
- 709 5L1 (YRMEREESE D) :

rev xs = shunt [] xs
reverse [] =[]
shuntys [] =ys
reverse (x:xs) = reverse xs ++ [x]
shunt ys (x:xs) = shunt (x:ys) xs

[J++ys=ys
(x:xs) ++ys = x : (xs++ys) BRHRTY T URCOESIZHAITS
|.E ATV T URACD RSO ZRICHAIT S |_E
BT I FEAT BmEMRE
- O-Fi& 1. Init/lastDEHEREEZEO-ERiZFANTEA L.
g(n) = O(h(n)) init [x] = ]
€ EDOEDHNIZONTH init (x:x’:xs) = X : init (x":xs)
[g(n)| <= M |h(n)|
THILIBREHMDFET S last [x] = x
. WJ last (x:x:xs) = last (x':xs)
T_reverse(x) = O(n*2) A AOVF~ D [
T_rev(x) = O(n) 2. g(n)=0(n"2) -0 (n"2)zlE, g(n) = 0?
e o Tf(x): FxDEEITET HBHURTYTH N
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fst (x, y) =x
fst (sqr 4, sqr 2) < fst (4*4, sqr 2)
= fst (16, sqr 2)

= fst (16, 2*2) SREHE
> fst (16, 4)
> 16

fst (sar4.sqr2) > saqrd
> 444 =OMERE

I'E > 16

R DFLE
+ IR &> TRIBRATELLAL S

answer = fst (42, loop)

loop = tail loop

answer 2 fst (42, loop) XA RE
=> fst (42, tail loop)
=> fst (42. tail (tail loop))

answer 9 fst (42, loop) = ERE
> 42

|_E KEL, ELLOEMELELT HBEISERLEARLNS.
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« EFRfE#5i%(normal order reduction)

- &IVERE

— HEERBEROBEIST EREHNAICKLST
ERMBISERNTHENTES,

—- ME2 . BELEDHD-OIZREMIZBETHITI
I, BEITHEL,

> EEFH

- EFRIEE % (applicative order reduction)
- NERE

[ ]
I.E > SATEME (FLl=1)

Jo5OBNFETETIL

s ROMERICET SEHRBARABHIO
BHEMA DI EEG? D x
sqr (4+2) > sqr6
> 66
> 36
sqr (4+2) > (4+2) * (4+2)
> 6*(4+2)
>6%6
> 36
e UIUBMERLSE. ... DO

#*H

7 57fE#E

sqr (4+2) = (Lxi) (4+2)

> (Lx1) 6

> 36

HEHLRIEDIEE: where

rootsab c = ((-b-d) / e, (-b+d) / €)
where d =sqrt(sqrb-4*a*c))
e=2%a

15 roots 1 5 30D f&#4:

}
(-5-4)/ J (-b+l>/ J) qrt (sqr 5 - 4%¥1%¥3)  2%1

P
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« EEICKX.KXOLARETERBTHIOTIIE H
BEDIEZTEBHLTEL.
head (map sqr [1..7])

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

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

= sqri

> 1"

>1
- BEBHNETLE ZOHR2EOENEBHIL
THBERIEICILGESAE VIR IXERER E R

iEWJ e1:e2, (el e2)

R #IE R &P ErE

sum = foldl (+) 0
sum [1..1000]
2 foldl (+) 0 [1..1000]
> foldl (+) (0+1) [2..1000]
> foldl (+) ((0+1)+2) [3..1000]

>
IMEHRD > foldl (+) (. ((0+1)+2)+..+1000) ) O(n)fE
-)( ((0+1)+2)+...+1000)
-)500500
sum [1..1000]

= > foldl (+) 0 [1..1000]
RAEK > foldl (+) (0+1) [2..1000]

[ ] -) foldl (+) 1 [2..1000] O(l)ﬁﬁtﬁ

Q -) 500500
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« FHEETIV &IMER
strictz AL CERIBFZH 9 5
— strict f e DEHHY

s FTIRILOICeZBEMERMICEHT S

« RICfEERTS

strict sqr (4+2)
= sqr6
> 6%6

|.E > 36

strict f x = seq x (f x)

« 5l
foldl fa[[=a
foldl’ f a (x:xs) = strict (foldl’ f) (f a x) xs

sum [1..1000]
=> foldl’ (+) 0 [1..1000]
=> strict (foldl’ (+)) (0+1) [2..1000]
=> foldl’ (+) 1 [2..1000]

° > ..
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s MEOLNWTILTYXLDEZRADOFERL
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FIREPZHE DM DESME (TN ENIIPER
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s YDAMEE—BERERYDOESIZHEILT
WEZEIT,
3[141596 2 5]
QU7
isort = foldr insert []
insert x xs = takeWhile (<=x) xs ++ [x] ++
dropWhile (<=x) xs

T_insert(n) = O(n)

° T_isort(n) = T_insert(0) + T_insert(1) + ... + T_insert(n)
I.E ~on)




insert ML

insert x xs = takeWhile (<=x) xs ++ [x] ++
dropWhile (<=x) xs

Il xswmasncns
insert x [] =[]

Insert x (y:ys) | x<=y=x:y:ys
| otherwise = y : insert x ys

HERIE

- YRMEEIERLAZZD2O0EHA =S EIL.
ENENDEDEEIILI=HETHET S,
msortxs |[n<=1 =xs
| otherwise = merge (msort us) (msort vs)
where n = length xs

us = take (n ‘div’ 2) xs 1’;:"‘;";"(:]

vs = drop (n ‘div’ 2) xs = 2S00 T merge()
merge [Jys = ys
merge (x:xs) [] = x:xs
merge (x:xs) (y:ys) | x<=y = x:merge xs (y:ys)

T_merge(n) = O(n)

I.E ‘ fBRE: B (AR)BEZLOE. | otherwise =y : merge (x:xs) ys
VEOZE-2 T3 =y
« EHOEOBN+HBEGHKRSE c EDHFDITREENS2DODEDNE
#x, yDREEEZD.
gsort[]=1] x = x1 * 10°(n/2) + x0
gsort (x:xs) = gsort [uJu<-xs,u<x] ++ y =yl * 10~(n/2) + y0
[x] ++
gsort [ulu<-xs,u>=x] x ¥y =22*10"n + z1 * 10~ (n/2) + z0
where z2 = x1 * y1
z1 =x1*y0 +x0 *yl
o z0 = x0 * y0
* T_gsort(n) = O(n~2) (FHHII< O(n log n)) @ ‘ N2 DRECHBERET B, ‘

®E

s NEDHFEDINTRIRIND2DDIENDE
Hx, Y DREEFEZ 5.

x = x1 * 10~(n/2) + x0
y =yl *¥10~(n/2) + y0

X *y=122%*10"n + z1 * 10" (n/2) + 20
where z2 = x1 *y1

z1 = (x14x0) * (y1+y0) - z0 - 22
z0 = x0 *y0

I.E (B 2ORFThHHERET B. |

ZaRRE
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- ol Bl B S A oNnT-EE, X[

[a.b]ATp XBS I T DL IGER/NDxEKED
%

. fHH

findpab=min[x|x<-[a..b], px]
« ELLM:FAREDER
s MEMNEL € b-at1BEDpDIHEINBE




E
s [a.b]DERMEEDF A

findpab=min[x]|x<-[a..b], px]
(pl&b-a+1E TSN S)

>

findpab=head[x]|x<-[a.b], px]
(plX 1/ BSb-a+1EIEFHE SN B)

(]

P

ME2

- BEpABADZE

px=True A x <yl py=True

a m b
findpab |a==b &&pa =a
|a<b && p m =find pam
| a<b && not (p m) =find p (m+1) b
where
m = (a+b) ‘div’ 2

ﬁ'E T(n) = O(log n)
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a — Eight-queen [
l_E— Instant insanity 8

TANIA— R

« FRBLED
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hizEE En2
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WISEHhERHITE
REENES

EITEL
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#7E:[4,6,1,5,2,8,3,7]

O

[ ] 1
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+  Check: FE#E(i,j)&(m,n)

12552209 1—VIF
ThohE— DT, H5 + s
(i)

WIE2DDH AR EDL .
FThoHes j (@)

check (i,j) (m,n) n ©)

(m,n)

=j==n ||
i+j == m+n ||

. i == mj

Lp i ,

BEICOA4—2 DB

safe pn

= and [ not (check (i,j) (m,n))
| (ij) <-zip [1..length pI p] N

where m = length p + 1

[ ]

I'E p'=p++[n]
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BRELOO. ZRODOmEDI1—>D
SESFUHEEBRADDENHD,

queens 0 = [[]]
queens (m+1)

=[p++I[n]

| p <- queens m,

n<-[1..8],

safe p n]

@ueensl m = head (queens m) P' =p++ [n]

Crypt-arithmetic puzzle

10EFETOXFERNMEDEEERDLIICRET
BESUMBEERTOT S LEET,
FOUR
+ FIVE

(BRI :2970+2483=5453)

puzzle = [ (e,f,i,n,o,r,u,v)
| e<-[0..9],
f<-[1..9],
v<-[0..9],

vplus [f,o,u,r] [f,i,v,e] == [n,i,n,e],

allDifferent [e,f,I,n,0,r,u,v] ]

’@where allDifferent xs = rmdup (sort xs) == sort xs
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