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= [1,2,3,4,5,...]
= [1..n]
= m+n
=» scan (*) 1[1..]
= [1,9,25,...]

> [[1,4,9,16,...],
11,8,27,64,...1,...]
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« Bf#Aiterate
iterate f x =[x, f x, A2 X, ...]

151 :
iterate (+1) 1 =[1,2,3,4,...]
iterate (*2) 1 =[1,2,4,8,...]
[m..] = iterate (+1) m

* [m..n] = takewhile (<=n) (iterate (+1) m)
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digits 2718 = [2,7,1,8]

digits = reverse .
map (mod 10) .
takeWhile (/=0) .
iterate (div 10)
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2.7,1,8]
8,1,7,2]
2718,271,27,2]
2718,271,27,2,0,...]
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» JAMERSNOFRIZHENT S
group 2 [1,2,3,4,5,6] = [[1,2],[3,41,[5,6]]

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




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

11 #Rit
unfold h pt = map h . takeWhile p . iterate t

group n = unfold (take n) (/=[]) (drop n)
UnfoldD 4 &
head (unfold hptx) = h x
tail (unfold h p t x) = unfold h p t (t x)
(/=[]) (unfold h ptx) = p X
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primes = map head (iterate sieve [2..])

sieve (p:xs) =[x | x<-xs, x mod" p /= 0]

2345678910 11 12 13 14 15 ..
3 5 7 9 11 13 15 ...
5 7 11 13
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o 1BFR (limit)

- HFIZEVWTEROXNREHRIVEODHE
— Il .t = 3.14159265358979323846... (&
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3.1
3.14
3.141
3.1415
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X1:xX2:...:Xn: L
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o« JAMD A5
Xs1, xs2, Xxs3 ,

AT IZE'JZF’C %0)1"135&75\ xs TH5
. f A ETE AT AERS £ (computable function)
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f xs1, f xs2, f xs3, ...
|_E$u_’ﬁfsﬁfi fxs T#H5b,




« map (*2)[1..]DEtE

map (*2) L = L
map (*2)(1:1)=2: 1
map (*2)(1:2:1)=2:4:1

> [2,4,6,8,10,...]
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. filtereven [1..] MEtE

filtereven L = 1

filtereven (1: 1) = L
filtereven (1:2:1)=2: L
filtereven (1:2:3: 1) =2: 1
filter even (1:2:3:4: 1) =2:4. 1

I'E N 2,4,6,...]




e filter (<10) (map (*2) [1..])
= 2:4:6:8: |
— Why?

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

— Why?

. -



H ) ANZEAT SR
Bt ARxsIZTx LT, p(xs)h R ILT S

[}

s P(LYMRLILT D
* P(XS)MELILT D =D p(XxS)MAKILT S

. -




XS ++Yys = xs (xs:#tJRF)

SEBA : xsIZEA9 B IRHNIE
- 1D
1l++ys=1 = OK <++.0>
—XXsDIGFE :
(X:Xs) ++ ys = X : (Xs++ys)  <++.2>
=X : XS <|F#NERE>




takeDfERE

« VAMLEDIGFMMATIEATSESEWGEELHD
iterate f x = x : map f (iterate f x)

+ take DA
XS == yS
€
TARATOBEARENIRLT,
take n xs == take nys
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iterate f (f x) = map f (iterate f x)

take n (iterate f (f x))
= take n (map f (iterate f x)
- ODI5E: takeOxs=[] = BH

- nHt1DIFE:
take (n+1) (iterate f (f x))
= take (n+1) (f x : iterate f (f (f x)))) <iterate.1>
= f x : 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>

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




nats = [0O..]

% nats = 0: map (1+) nats
take n nats = [0..n-1]D EBEH

take (n+1) nats

= take (n+1) (O : map (1+) nats)

= 0 : take n (map (1+) nats))

=0 : map (1+) (take n nats) -- ZLER

=0 :map (1+) [0..n-1]

=0:[1..n]

llE= [0..n]
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ones = 1 : ones l 1:L

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




{5 : forever

RDEDGCEZXRTEITORBDERZE A D,
forever x = [Xx,X,...]
- BEREBEDILEES:
forever x = x : forever X
s RIRBEDHAITES:
forever x = xs

l'E where xs = x : Xs
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iterative D —_ DD EZ:
iterate1 f x = x : map f (iterate1 f x)
iterate2 f x = zs
where zs = x : map f zs

ADNIEDETHETIE
iterate1: O(n"2)
iterate2: O(n)
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hamming = 1 : merge3
(map (2*)
(map (3*)
(map (5*)

Namming)
Namming)

Namming)

merge3 Xy z = merge (X (merge y z))

merge (X:xs) (Yy:ys)

X==Yy = X : Merge Xxs ys

X<y = X: merge xs (y:ys)
y<X =Y : merge (X:Xs)ys




