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c REENDBRMEESE Base
X/\O = 1

xMn+1) =x* x"n <h2>
* FibonacciD BRI EE
fib 0 = 0
fib1=1 <fib.2>

e fib(n+2)=fibn+fib (n+1)  <fib.3>
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x"(m+n) = (x"m)*(x"n)

SREp(n)AMEE D BARKNIT DT - MIZDWTRIETIERT 5.
- 0DHE
xM(0+n) = x*n <A 1>
ﬁ =1*x*n <*MEAI>
. =x"0 * x"m <t 1>
« P(O)ASREIL CmH0Be
xM((m+1)+n)
= xM((m+n)+1) <+MDEAI>
- P(n) MBI P+ 1)ARLIL =X x0mn) ol
© ® = xAm+1) * x*n <h.2>
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length[]=0 base
length (x:xs) = 1 + length xs recursion ﬁ
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[J++ys=ys
(x:xs) ++ ys = x : (xs++ys)
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length (xs++ys) = length xs + length ys

xs|ZBd Y HImHNiE TR
-[0&E
length ([J++ys)
=length ys
=0 +length ys
= length [] + length ys
- xxsDiHFAH
length ((x:xs)++ys)
= length (x:(xs++ys))
=1 + length (xs++ys)
=1 + length xs + length ys

e = length (x:xs) + length ys

<++ 1>
<+>
<length.1>

<++.2>
<length.2>
<{RFE>
<length.2>
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* Zip 251 MB3ODBE
zipllys=1l
zip (x:xs) [] =]
zip (x:xs) (y:ys) = (X,y) : zip XS ys

+ length (zip xs ys) = min (length xs) (length ys)

— EEBA:  BA1:xs=[], ys
HE2:(xxs), ys=[]

* HmEB:(xxs), (y1ys)

+ Take/dropD B IR TEZ
take 0 xs =]
take (n+1)[1=1]

drop 0 xs = xs

drop (n+1) [1=1]
drop (n+1) (x:xs) = drop n xs

take (n+1) (x:xs) = x : take n xs

I.EEEJEJ: take n xs ++ drop n xs = xs

* head/tail DE =&
head (x:xs) = x
tail (x:xs) = xs head [] = L
tail []1= L
ZETHUL RIxsIZTHLT
[head xs]++tail xs = xs
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* Init/last
init [x] =]
init (x:x":xs) = x : init (X":xs)

last [x] = x
last (x:x:xs) = last (x":xs)

init xs = take (length xs —1 ) xs
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« Mapffilter

map f[] =]
map f (x:xs) = fx : map f xs

filterp [] =[]
filter p (x:xs) | p x = x : filter p xs
| otherwise = filter p xs

filter p (map f xs) = map f (filter (p . f) xs)
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xs \\[] = xs
xs \\ (y:ys) = remove xs y \\ ys

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

FTRTOHRXsIZHLT
reverse (reverse xs) = xs

reverse (reverse xs) = xs

xsIZB Y BImMETILAT 5.
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- &A[:
reverse (reverse [])
=reverse [] <rev.1>
=1 <rev.1>
- ;A (x:xs)
reverse (reverse (x:xs))
= reverse (reverse xs ++ [x]) <rev.2>
=X : reverse (reverse xs) <[FLLy>
<{RE>
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remove (X:xs) y | X==y = xs
| otherwise = x : remove xs y il
TRTOxEFRYAMysZxLT e e
Q ‘3@ reverse (ys++[x]) = x : reverse ys
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InitD &AL
{45k :init xs = take (length xs — 1) xs
BH:
— init [x] = take (length [x] —1) [X]
= take 0 [x]
=0

= x : take (length xs) (x":xs)

— init (x:x:xs) = take (length (x:x":xs)-1) (x:x":xs)
= take (2+length xs-1) (x:x":xs)
= take (length xs + 1) (x:x":xs)

z SEADFIRE x : take (length (x:xs)-1))(x":xs)

= X init (x":xs)
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=3%EFibonacciit&

=1
fib0=0
fib1=1

fib (n+2) = fib n + fib (n+1)
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fib’ n = fst (twofib n)
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twofib n = (fib n, fib (n+1)) Twofib
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twofib 0 = (fib 0, fib 1)
=(0,1)

twofib (n+1)
= (fib (n+1), fib (n+2))
= (fib (n+1), fib n + fib (n+1))
= (b,atb)

l'E where (a,b) = twofib n
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fib’ n = fst (twofib n)

twofib 0 = (0,1)

twofib (n+1) = (b,a+b)
where (a,b) = twofib n




