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cap_sage_ex

Übungsaufgabe 1
 

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

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

       

1
5
14
30
55
91
140
204
285
385

exS(100) 
       338350
exS(1000) 
       333833500
k = var('k')
sum(k**2,k,1,100) 
       338350

Übungsaufgabe 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) 

       

43466557686937456435688527675040625802564660517371780402481729089536\
55541794905189040387984007925516929592259308032263477520968962323987\
33224711616429964409065331879382989696499285160037044761377951668492\
28875

fibonacci(1000) 

       

43466557686937456435688527675040625802564660517371780402481729089536\
55541794905189040387984007925516929592259308032263477520968962323987\
33224711616429964409065331879382989696499285160037044761377951668492\
28875

timeit('fib3(10**5)') 
       5 loops, best of 3: 42.1 s per loop
timeit('fibonacci(10**5)') 
       625 loops, best of 3: 254 µs per loop

Übungsaufgabe 3
def mod1(a,b):
    #berechnen a mod b; 
    res = a
    while res >= b:
        res -= b
    return res 
       

10%3 
       1
mod1(10,3) 
       1
mod1(9,3) 
       0
mod1(1234567,1234) 
       567
1234567%1234 
       567

Übungsaufgabe 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) 
       

ggT(12345678,234) 
       18
gcd(12345678,234) 
       18
a = ZZ.random_element(10**1000)
b = 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: 
98177923150131349276449217028419896903023625867231428124408749308693\
54762930367354412938227027821376078007568472987059081445984682676868\
60553222554896221081302565739002180135291541288470148423836171761762\
25422066616688133084724505968978633109044707560842037194267194228459\
47209582090627974505052937331333348002469541714422531529284787487023\
41783790143871201331467892923527306090423629667245981859771869069380\
53619620239056708540555049805859387355733813923360808638981721973316\
58802499867668632104935209362865546329539476901251942390576062044470\
23074879168618973725095770633765929386172086311634106405539962961447\
95883945912815331532307680335422773855980985687911923748028148923650\
00459154080538516258536048608964258537428749791010801438026543048862\
79488778986099599776857863679635675646275429620831179941219705621208\
29131489686823423237258193142999682818513396696281664151254998152295\
36582431811930976796896253106271064023777115917111796808526688454969\
406704496335511465111718285733204449177884503226
zweite Zahl: 
10412590365602568510732089817103328631971909003940173615803772268522\
74572695775252324248854281853764934679215964546082167491517756761100\
40034020311219381755947435751729293351749722597403755756039155582156\
88840719370307859804829452699762607222375662874752771203090168022634\
93869966314268060106281911666308993851952562984449074988996520026826\
87107812076536798837087633680437843584880156241467167141978175372978\
39434502610778054652295313282041532494027952139568651051365623915839\
99725601715825797348723352925556931371209790523012282781718913515106\
15559335578459233131440385406620304425139097188186721911249425200849\
71238787014423960534320914267926501649860005917661943434473597195351\
44587043444552850779178771293677491095859136183679462325666333689971\
91901716318340270698525916429279842939164978444362878247147144901609\
32659331341003185384791124207748438810918074850805620416005326932752\
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54808971352894068353290677556917643574481763037046495302604740369535\
077316042937059957758611419570851725171454906694
ggT ist gleich :  2

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] 
       

p,q = nextPrimeTwin(10000000) 
       

print p
print q 

       1000013910000141

Hausaufgabe 2
def reverse1(ll):
    if len(ll)<2: return ll
    first = ll[0]; rest = ll[1:]
    return reverse1(rest)+[first] 
       

liste = [ZZ.random_element(100) for _ in range(100)]; liste 

       

[85, 40, 89, 28, 10, 52, 0, 47, 94, 50, 35, 37, 75, 2, 40, 61, 60,
95, 62, 21, 66, 39, 83, 96, 47, 53, 75, 58, 17, 65, 87, 59, 68, 20,
14, 73, 53, 33, 25, 1, 31, 36, 0, 40, 84, 58, 26, 78, 58, 71, 72,
39, 64, 43, 34, 38, 13, 89, 80, 5, 26, 93, 39, 97, 88, 36, 47, 92,
54, 98, 29, 70, 5, 6, 1, 64, 22, 86, 53, 66, 4, 99, 58, 96, 1, 18,
34, 57, 13, 79, 32, 11, 79, 16, 76, 36, 66, 29, 90, 99]

rev_liste = reverse1(liste);rev_liste 
[99, 90, 29, 66, 36, 76, 16, 79, 11, 32, 79, 13, 57, 34, 18, 1, 96,
58, 99, 4, 66, 53, 86, 22, 64, 1, 6, 5, 70, 29, 98, 54, 92, 47, 36,
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       88, 97, 39, 93, 26, 5, 80, 89, 13, 38, 34, 43, 64, 39, 72, 71, 58,
78, 26, 58, 84, 40, 0, 36, 31, 1, 25, 33, 53, 73, 14, 20, 68, 59,
87, 65, 17, 58, 75, 53, 47, 96, 83, 39, 66, 21, 62, 95, 60, 61, 40,
2, 75, 37, 35, 50, 94, 47, 0, 52, 10, 28, 89, 40, 85]

Übungsaufgabe 5
def PowerMod1(a,n,p):
    #(a**n)mod p
    if n == 0: return 1
    if n%2 == 0: return (PowerMod1(a,n/2,p)**2)%p
    else: return (PowerMod1(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)
p = ZZ.random_element(10**100)
sys.setrecursionlimit(1000000)
print "we derive: ",a," ** ",n," mod ",p
print "our function: ", PowerMod1(a,n,p)
print "build-in function", power_mod(a,n,p) 

       

we derive: 
68646025424930060054719299940409045966621232394208495940365923834483\
7682091305835719420899757376339  ** 
17896089503269045256823455215778195640276578940134901864238293356239\
42997263958841341820258036744111  mod 
92252353995247178569809279079410604293725873033578306325493780732826\
67233462414527172183495309074783
our function: 
21340130140274321072153319147735374723115910752057132167047262594940\
21468693383241965377946637768373
build-in function
21340130140274321072153319147735374723115910752057132167047262594940\
21468693383241965377946637768373

Übungsaufgabe 6
def EEA(x,y):
    if y<x: return EEA(y,x)
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    if y%x == 0: return [x,1,0]
    g,ss,tt = EEA(y%x,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[k])
        slist.append(xgcd(mulist[k],mlist[k])[1])
    result = sum( [ llist[i]*slist[i]*mulist[i] for i in 
range(len(mlist))] )%m
    return result 
       

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

Übungsaufgabe 7
def ISBN(liste):
    return sum( [ (k+1)*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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Übungsaufgabe 8
def EAN(liste):
    return (-sum( liste ) - 2*sum( [ liste[k] for k in 
range(1,12,2) ] ))%10 
       

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

Übungsaufgabe 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.

 
       


