R Z~DBI

-[1.1201,2345,..]
—taken[1..] 2 [1..n]
—[m.]!"n=> m+n

IR X+ — map factorial [0..] > scan (*) 1 [1.]
— A2 | x <-[1..], odd x] D [1,9,25,...]
= [[m*n | m<-{1.]] | n<-[2.]]

HOET > [[1,4,9,16,...],
[1,8,27,64,...],...]
— M2 | x <-[1..], X2 < 10]
i'E iE')[1,4,9 1:4:9:1
BEME k18
« cubestelemZzRDKLIIZEET 5. - fAin DEE
power f 0 = id

cubes =[i"3|i<-[1.]]

x “elem’ [] = False

x ‘elem’ (y:ys) | x==y = True
1. 64 "elem’ cubes ==>?
2. 65 ‘elem’ cubes ==>?

power f (n+1) = f . power f n
- B#literate
iterate f x =[x, fx, A2 x, ...]
iterate f x = x : iterate f (f x)
5 :iterate (+1) 1=[1,2,34,...]
iterate (*2) 1=[1,2,4,8,...]
Iterate ("div’ 10) 2718 = [2718, 271, 27, 2,0, 0, ...]
® [m..] = iterate (+1) m

* [m..n] = takewhile (<=n) (iterate (+1) m)

R X~ F A1

- EOBHOHMFERYLET
digits 2718 S [2,7,1,8]

digits = reverse . [2,7,1,8]
map (‘mod” 10). [8,1,7,2]
takeWhile (/=0) . [2718,271,27,2]
iterate ("div’ 10) [2718,271,27,2,0,...]

ER)XNFIARI2

« YRANERSNOEBRIZHET S
group 2 [1,2,3,4,5,6] 2 [[1,2],[3,41,5,61]

group n = map (take n) .
takeWhile (/=[]) .
iterate (drop n)




Unfold:
JRANERT 5 —RRRI7E B3

group n = map (take n) .
takeWhile (/=[]) .
iterate (drop n)
L1 #mii
unfold h p t = map h . takeWhile p . iterate t
group n = unfold (take n) (/=[]) (drop n)

RHBDERK

XS v D FEEratosthenesD F %

1 #OI2,3,.. . 2EXFTAT

2 ZOIVDRVDEZRpERMELTEET S
3 ZQIUILpDEHEEET S
4

2R
UnfoldD & Rr%
head (unfold h p t x) = h x
PY tail (unfold h p t x) = unfold h p t (t x) ®
Q (/=[1) (unfold hptx) =px %
WRELTOERE!) X

« 1BBR (limit)

234567891011 12 13 13 15 — MEITBVTRBOMRERS VLD DS K
35 7 9 11 13 15 — 57 = 3.14159265358979323846... (%
5 7 11 13 3
3.1
3.14
primes = map head (iterate sieve [2..]) 3.141
3.1415
® sieve (p:xs) = [x | x<-xs, x ‘'mod" p /= 0] &
I.E OBRIETHIEEZLNS,
E
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- }ﬁuxh (partial list): {ELT# B R+
x1:x2:...:xn: 1

P

« DRFDF
xs1, xs2, xs3 , ...
MNERYRNT, ZTDBR xs THSD
o f AYEHE AT EERS % (computable function)

« ERUZR

: f xs1, fxs2, fxs3, ...
._E#ﬁﬂﬂli fxs THb,




. map (*2) [1. ] & . filtereven[1..] DEFE
map (*2) L = L filter even L =1
. . L filter even (1: L) = L
map (*2)(1:1)=2:1 filter even (1:2:1) = 2: 1
map (*2)(1:2:1)=2:4:1 filter even (1:2:3: 1) =2: 1
filter even (1:2:3:4: 1) =2:4: L
= [2,4,6,8,10,...]
p p U
HE R RE BURNCEAY SHm
« filter (<10) (map (*2) [1..]) #R) ZxsIZR LT, p(xs)h RKIL T B
> 2:4:6:8: L

—Why?

+ takeWhile (<10) (map (*2) [1..])
= 2:4:6:8:[]

— Why?

ip

s p(L)ASRRILT B
s p(xS)DKILT B D> p(x:xs)HRKILT D

P

XS ++ys = Xs (xs:#tJRF)

SRR : xsIZBE 9 B miniE
-10BE:
l++ys=1 = OK <++.0>
—-x:xsDIFE:
(x:xs) ++ys = x : (xs++ys)  <++.2>
=X:XS <IFNiERE>

ip

take DF#HRE

« VA EDIRWETIRHATELGVEELH D
iterate f x = x : map f (iterate f x)

. takeDFHRE
XS ==ys
€«>
FTARTHBERHNIZHLT,
take n xs == take nys

._E AT B




iterate f (f x) = map f (iterate f x)

take n (iterate f (f x))
= take n (map f (iterate f x)

- 0Di5E: takeOxs=[] 2> BH

- n+1DIFE:
take (n+1) (iterate f (f x))
= take (n+1) (f x : iterate f (f (f x)))) <iterate.1>
=fx: take n (iterate f (f (f x))) <take.3>
=f x : take n (map f (iterate f (f x)) <{RE>
=take (n+1) (f x : map f (iterate f (f x))
= take (n+1) (map f (x_ iterate f (f x))) <map.2>

Q = take (n+1) (map f (iterate f x)) <iterate.1>

nats = [0..]

7E: nats = 0 : map (1+) nats
take n nats = [0..n-1]0DEEEA
take (n+1) nats
= take (n+1) (0 : map (1+) nats)
=0 : take n (map (1+) nats))
=0:map (1+) (take n nats) -- Zi[H
=0:map (1+)[0..n-1]
=0:[1..n]

p

EIRIEIE

TABELERERFRICBIRMICESR
BIENTES,

1 :

more = “More ” ++ addmore
where andmore = “and more” ++ andmore

{5l : forever
ROEIGILEETARTIEBDEREEZD,
forever x = [x,X,...]
- BEREEDEWVES:
forever x = x : forever x
- EREEOHIER:
forever x = xs

I'E where xs = x : Xs

BIREBEICK DL

iterative D DN E:
iterate1 f x = x : map f (iterate1 f x)
iterate2 f x = zs
where zs = x : map f zs

BEHONEDFHETIE

iterate1: O(n"2)
. iterate2: O(n)

Hamming D [ &

ROEHGEBRIRNEERKT D
TRTSLEERE &,
1. YRMIEHEDLGEWLERFITHDS,
2. YRNEIADIED,
3. YRMZE x BEFERTNBELIE, # 2%,
3*x, S*xHEFUAMIEEFNTIVS,
4. DRMZIFZENR LA DED SERTLVE

p




J055 .4

hamming = 1 : merge3
(map (2*) hamming)
(map (3*) hamming)
(map (5*) hamming)

merge3 X y z = merge (x (merge y z))
merge (x:xs) (y:ys) | x==y = x : merge xs ys

| X<y = x: merge xs (y:ys)
| y<x =y : merge (X:xs) ys
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