05.02.14 cap_sage_ex -- Sage
cap_sage_ex

Ubungsaufgabe 1

def exS(n):
s =0
for k in range(1l,n+1):
S =5 + k*¥*2
return s

for k in range(1l,11): print exS(k)

1

5
14
30
55
91
140
204
285
385

exS(100)
338350

exS5(1000)
333833500

k = var('k")

sum(k**2,k,1,100)
338350

Ubungsaufgabe 2

memo = {0:0, 1:1}
def fib3(n):
if n not in memo:
if n%2 == 0: return fib3(n/2)*(fib3(n/2) + 2*fib3(n/2-
1))
else: return fib3((n+1)/2)**2 + fib3((n-1)/2)**2
return memo[n]
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fib3(1000)

4346655768693745643568852767504062580256466051737178040248172
5554179490518904038798400792551692959225930803226347752096896
3322471161642996440906533187938298969649928516003704476137795
28875

(4] n I D

fibonacci(1000)
4346655768693745643568852767504062580256466051737178040248172
5554179490518904038798400792551692959225930803226347752096896

3322471161642996440906533187938298969649928516003704476137795
28875

(4] m I 3
timeit('fib3(10**5)"')

5 loops, best of 3: 42.1 s per loop
timeit('fibonacci(10**5)")

625 loops, best of 3: 254 us per loop

Ubungsaufgabe 3

def modl(a,b):
#berechnen a mod b;
res = a
while res >= b:
res -= b
return res

10%3
1
modl1l(10,3)
1
modl1l(9, 3)
0

mod1(1234567,1234)
567

1234567%1234
567

Ubungsaufgabe 4

def ggT(a,b):
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if a<b: return ggT(b,a)
elif b == 0: return a
return ggT(b,a%b)

99T (12345678,234)
18

gcd (12345678, 234)
18

ZZ.random element(10**1000)
ZZ.random element (10**1000)

import sys
sys.setrecursionlimit(10000000)
print "erste Zahl: ", a

print "zweite Zahl: ", b
print "ggT ist gleich : ", ggT(a,b)

erste Zahl:
9817792315013134927644921702841989690302362586723142812440874
5476293036735441293822702782137607800756847298705908144598468
6055322255489622108130256573900218013529154128847014842383617
2542206661668813308472450596897863310904470756084203719426719
4720958209062797450505293733133334800246954171442253152928478
4178379014387120133146789292352730609042362966724598185977186
5361962023905670854055504980585938735573381392336080863898172
5880249986766863210493520936286554632953947690125194239057606
2307487916861897372509577063376592938617208631163410640553996
0588394591281533153230768033542277385598098568791192374802814
0045915408053851625853604860896425853742874979101080143802654
7948877898609959977685786367963567564627542962083117994121970
2913148968682342323725819314299968281851339669628166415125499
3658243181193097679689625310627106402377711591711179680852668
406704496335511465111718285733204449177884503226

zwelite Zahl:
1041259036560256851073208981710332863197190900394017361580377
7457269577525232424885428185376493467921596454608216749151775
4003402031121938175594743575172929335174972259740375575603915
8884071937030785980482945269976260722237566287475277120309016
9386996631426806010628191166630899385195256298444907498899652
8710781207653679883708763368043784358488015624146716714197817
3943450261077805465229531328204153249402795213956865105136562
9972560171582579734872335292555693137120979052301228278171891
1555933557845923313144038540662030442513909718818672191124942
7123878701442396053432091426792650164986000591766194343447359
4458704344455285077917877129367749109585913618367946232566633
9190171631834027069852591642927984293916497844436287824714714
3265933134100318538479112420774843881091807485080562041600532
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5480897135289406835329067755691764357448176303704649530260474
077316042937059957758611419570851725171454906694

ggT ist gleich : 2

[4| T

[»)

gcd(a,b)
2

Hausaufgabe 1

def nextPrimeTwin(n):
p = next prime(n)
np = next prime(p)
while not (p+2 == np):
p = np
np = next prime(p)
return [p,np]

nextPrimeTwin(10000000)

P9

print p

print q
10000139
10000141

Hausaufgabe 2

def reversel(ll):
if len(ll)<2: return 11
first = L1[0]; rest = 11[1:]
return reversel(rest)+[first]

liste = [ZZ.random element(100) for _ in range(100)]; liste
[85, 40, 89, 28, 10, 52, 0O, 47, 94, 50, 35, 37, 75, 2, 40, 61

95, 62, 21, 66, 39, 83, 96, 47, 53, 75, 58,

17, 65, 87, 59, 6

14, 73, 53, 33, 25, 1, 31, 36, 0, 40, 84, 58, 26, 78, 58, 71,
39, 64, 43, 34, 38, 13, 89, 80, 5, 26, 93, 39, 97, 88, 36, 47
54, 98, 29, 70, 5, 6, 1, 64, 22, 86, 53, 66, 4, 99, 58, 96, 1

34, 57, 13, 79, 32, 11, 79, 16, 76, 36, 66,

29, 90, 99]

[‘l 1]

I 3

rev_liste = reversel(liste);rev_liste

(99, 90, 29, 66, 36, 76, 16, 79, 11, 32, 79,
58, 99, 4, 66, 53, 86, 22, 64, 1, 6, 5, 70,
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88, 97, 39, 93, 26, 5, 80, 89, 13, 38, 34, 43, 64, 39, 72, 71
78, 26, 58, 84, 40, 0, 36, 31, 1, 25, 33, 53, 73, 14, 20, 68,
87, 65, 17, 58, 75, 53, 47, 96, 83, 39, 66, 21, 62, 95, 60, 6
2, 75, 37, 35, 50, 94, 47, 0, 52, 10, 28, 89, 40, 85]

(] m | 3

Ubungsaufgabe 5

def PowerModl(a,n,p):
#(a**n)mod p
if n == 0: return 1
if n%2 == 0: return (PowerModl(a,n/2,p)**2)%p
else: return (PowerModl(a,n-1,p)*a)%p

power mod(3,2,5)
4

PowerMod1(3,2,5)
4
a ZZ.random element(10**100

= )
n = ZZ.random_element (10**100)
= ZZ.random element(10**100)

)

p_

sys.setrecursionlimit (1000000

print "we derive: ",a," ** ",n," mod ",p

print "our function: ", PowerModl(a,n,p)

print "build-in function", power mod(a,n,p)
we derive:

6864602542493006005471929994040904596662123239420849594036592
7682091305835719420899757376339  **
1789608950326904525682345521577819564027657894013490186423829
42997263958841341820258036744111 mod
9225235399524717856980927907941060429372587303357830632549378
67233462414527172183495309074783

our function:
2134013014027432107215331914773537472311591075205713216704726
21468693383241965377946637768373

build-in function
2134013014027432107215331914773537472311591075205713216704726
21468693383241965377946637768373

(] i | 3

Ubungsaufgabe 6

def EEA(X,y):
if y<x: return EEA(y,X)
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if y%sx == 0: return [x,1,0]
g,ss,tt = EEA(y%Xx,x)

s = tt-ss*y.quo rem(x)[0]

t = ss

return [g,s,t]

EEA(1234,56789)
[1, -24989, 543]
xgcd(1234,56789)
(1, -24989, 543)
EEA(12347394837*56784394830489,56784394830489)
[56784394830489, 1, 0]

Hausaufgabe 4

def chrem(llist,mlist):
m = prod(mlist)
slist = []
mulist=[]
for k in range(len(mlist)):
mulist.append(m/mlist[Kk])
slist.append(xgcd(mulist[k],mlist[k])[1])
result = sum( [ Ulist[i]*slist[i]*mulist[i] for i in
range(len(mlist))] )%m
return result

chrem([2,3,1],[3,4,7])
71

crt(l2,3,1],[3,4,7])
71

Ubungsaufgabe 7

def ISBN(liste):
return sum( [ (k+1l)*liste[k] for k in range(9) ] )%11

ISBN([3,5,4,0,2,9,8,9,4])
0

ISBN([3,5,2,8,0,6,7,5,2])
7
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Ubungsaufgabe 8

def EAN(liste):
return (-sum( liste ) - 2*sum( [ liste[k] for k in
range(1,12,2) ] ))%10

EAN([9,7,8,3,5,4,0,2,9,8,9,41])
6

Ubungsaufgabe 9

def modinv(e,p):
g,s,t = xgcd(e,p)
if g !'= 1: print "Es gibt kein Inverses"; return
else: return s%p

modinv(1234,56789)
31800

power mod(1234,-1,56789)
31800

modinv(12345,67890)
Es gibt kein Inverses

power mod(12345,-1,67890)
Traceback (click to the left of this block for traceback)

ZeroDivisionError: Inverse does not exist.
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