Szamitogépes szamelmélet

Jarai Antal

Ezek a programok csak szemléltetésre szolgalnak

» 1. A primek eloszlasa, szitalas

» 2. Egyszeru faktorizalasi modszerek
» 3. Egyszeru primtesztelési modszerek
» 4. Lucas-sorozatok

v 5. Alkalmazasok

> restart; with(numtheory);
[Glgcd, bigomega, cfrac, cfracpol, cyclotomic, divisors, factorEQ, factorset, (5.1)

fermat, imagunit, index, integral_basis, invcfrac, invphi, issqrfree, jacobi,
kronecker, %\, legendre, mcombine, mersenne, migcdex, minkowski, mipolys,
mlog, mobius, mroot, msqrt, nearestp, nthconver, nthdenom, nthnumetr,
nthpow, order, pdexpand, ¢, w, pprimroot, primroot, quadres, rootsunity,

safeprime, o, sq2factor, sum2sqr, <, thue|
» 5.1. Fermat-szamok.

» 5.2. Feladat.
V 5.3. Feladat.

> 1interface(verboseproc=2);
1 (5.3.1)

> print(fermat);
proc(n:(Or(nonnegint, Not(constant) ) ), _info) ... end proc (5.3.2)

V 5.4. Mersenne-szamok.



> mersennes:=[2,3,5,7,13,17,19,31,61,89,107,127,521,607,1279,
2203,2281,3217,4253,4423,9689,9941,11213,19937,21701, 23209,
44497,86243,110503,132049,216091,756839,859833,1257787,
1398269,2976221,3021377,6972593,13466917,20996011, 24036583,
25964951,30402457,32582657,37156667,42643801,43112609] ;

mersennes:= (2, 3,5, 7,13, 17,19, 31, 61, 89, 107, 127, 521, 607, 1279,  (5.4.1)

2203, 2281, 3217, 4253, 4423, 9689, 9941, 11213, 19937, 21701,
23209, 44497, 86243, 110503, 132049, 216091, 756839, 859833,
1257787, 1398269, 2976221, 3021377, 6972593, 13466917,
20996011, 24036583, 25964951, 30402457, 32582657, 37156667,
42643801, 43112609

» 5.5. Feladat.
V 5.6. Feladat.

> 1interface(verboseproc=2);
2 (5.6.1)

> print(mersenne) ;
proc(n:({posint, [ posint]})) ... end proc (5.6.2)

» 5.7. h*2Am+-1 alaku primek keresése.

» 5.8. Feladat.

» 5.9. Feladat.

» 5.10. Ikerprimek.

» 5.11. Feladat.

» 5.12. Feladat.

» 5.13. Sophie Germain primek.

» 5.14. Ikerprim, amely Sophie Germain prim is.
» 5.15. nA2+1 es nA4+1 alaku primek.

» 5.16. Egyéb specidlis alaku primek.



» 5.17. Katai egy problémaja.
V¥ 5.18. Példa.

>

This is a simple factorization

procedure using trial division.

The result 1is a sequence of pairs

[p,e] where the p's are the prime

factors and the e's are the exponents.

The factors are anyway 1in increasing order.
Only primes <= P are tried, hence the

Tast "factor" may composite, if

it is greater then PA2;
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trialdiv:=proc(n::posint,P::posint) local L,p,i,d,nn;
L:=[]; nn:=n;
if type(nn,even) and 2<=P then
for i from 0 while type(nn,even) do nn:=nn/2; od;
L:=[[2,1]];
fi;
if nn mod 3=0 and 3<=P then
for i from 0 while nn mod 3=0 do nn:=nn/3; od;
L:=[op(L), [3,111;
fi;
d:=2; p:=5;
while p<=P and nn>=pA2 do
if nn mod p=0 then
for i from 0 while nn mod p=0 do nn:=nn/p; od;
L:=[op(L),[p,il];

fi;
p:=p+d; d:=6-d;
od;
if nn>1 then L:=[op(L),[nn,1]] fi;
L;
end;

trialdiv:= proc( m::posint, P:posint)

locallL, p, i d, nn;

L=}

nn:=m

if type(nn, even) and 2 <= Pthen
forifromOwhile type( nn, even) do

nn:=1/2*nn

(5.18.1)



end do;
L:=[[2, il]
end if;
ifmod(nn, 3) =0 and 3 <= Pthen
for ifrom O while mod(nn, 3) = 0do
nn:=1/3*nn
end do;
L:=[op(L), [3, i]]
end if;
d:=2;
pi=5;
whilep <= P and pA2 <= nndo
ifmod(nn, p) = 0 then
forifrom O while mod(nn, p) = 0do
nn:=nn/p
end do;
L:=[op(L), [p, il]
end if;
p:=p+d,
d:=6 —d
end do;
if1 < nn then
L:=[op(L), [nn, 1]]
end if;
L

end proc

> trialdiv(2A107-2A54+1,1000);
[[5, 1], [857, 1], [37866809061660057264219253397, 1]

> n0:=%[3]1[1];
n0:= 37866809061660057264219253397

> modp(3&A(n0-1),n0);

> trialdiv(n0-1,1000);

(5.18.2)

(5.18.3)

(5.18.4)

(5.1R.5)



>

>

>

[[2,2] [19,1], [107,1], [353, 1], [13191270754108226049301, 1]]

nl:=%[5]1[1];
nl:=13191270754108226049301

modp (3&\(nl1-1) ,nl);
12346330842015364008789

trialdiv(nl,100000);
(191813, 1], [143675413657196977, 1]]

n2:=%[2]1[1];
n2:=143675413657196977

modp (3&A(n2-1) ,n2);

trialdiv(n2-1,1000);
[[2, 4], [3, 2], [547, 1], [1824032775457, 1]]

n3:=%[41[1]1;
n3:=1824032775457

modp (3&A(n3-1),n3);
1527852257227

trialdiv(n3,10000);
[[1103, 1], [1653701519, 1]]

n4:=%[2]1[1];
n4:=1653701519

modp (3&A(n4-1) ,n4) ;

trialdiv(n4-1,1000);
[[2,1],[7, 1], [19, 1], [23,1],[137, 1], [1973, 1]]

trialdiv(2A107+2A54+1,1000) ;
[[162259276829213381405976519770113, 1]]

n5:=%[1]1[1];
n5:=162259276829213381405976519770113

modp (3&A(n5-1) ,n5);
43364179560026952317517299954583

trialdiv(2A107+2A54+1,1000000) ;
[[843589, 1], [192343993140277293096491917, 1]]

n6:=%[21[1]1;
n6:=192343993140277293096491917

modp (3&A(n6-1) ,n6) ;
181705897546165034210519386

(5.18.5)

(5.18.6)

(5.18.7)

(5.18.8)

(5.18.9)

(5.18.10)
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(5.18.23)



» 5.19. Feladat.

» 5.20. Primszamkodolas.

V 5.21. Feladat.

> p:=safeprime

(1563456788814256178886765661555261342987645321345665432123456
78877209127512109876123212233332123343412343212334445432123432

0948725467845467788859812342365); log[2.]1(p);
g:=safeprime

(2984152447515900167656145346789098765123425432145649099876762
67881825143256789099872365142341542323965878747789933777220049

88376667882767156363888377626677728888); log[2.1(q);
n:=p¥*q;

e:=2876354132453678909987653432123409887635423125;

pi=

igcdex(e, (p-1)*(q-1),'d"'); d; d¥*e mod (p-1)*(q-1);

156345678881425617888676566155526134298764532134566)\
543212345678877209127512109876123212233332123343412)\
343212334445432123432094872546784546778885981236317\
9

508.8997379

298415244751590016765614534678909876512342543214564\
909987676267881825143256789099872365142341542323965\
878747789933777220049883766678827671563638883776266\
77803527

533.0858164

466559340292541242418222487640047211289277332781344\
945335101994562267460374244100900957396022211653174\
594034954334842268660548831516871411163718915251508)\
806678428043789500872863510643356826920817709316133\
372668676678694865105558712822167106575626216328755\
384345969767781305821261864036639692702374819613749\



31132333
e:=2876354132453678909987653432123409887635423125
1

195712962247828637661157257250153348977923993149711\
216419886784552067125136182062835458415232964006497\
161778669423464044068221493208412327356863857893715)\
807237232345759942482997119965921948965140136400026\
278153423494508152965571832240980895842023669648156\
871374368010120465251673272075317985600807326891442\
00483831
1 (5.21.1)

V 5.22. Feladat.

> M:="Mint viz alatti, elmeriilt harangok
hintaznak-e hajnalonként agyadnal
a tizennyolc éves 1iskolasok
kiket felakasztattal";

convert(M, 'bytes');
m:=sum(%[i]1%256A(i-1),1i=1..nops(%));

c:=m& e mod n;
M :="Mint viz alatti, elmerilt harangok

hintaznak-e hajnalonként agyadnal
a tizennyolc éves iskolasok

kiket felakasztattal"

[77, 105, 110, 116, 32, 118, 195, 173, 122, 32, 97, 108, 97, 116, 116, 105,
44, 32,101, 108, 109, 101, 114, 195, 188, 108, 116, 32, 104, 97, 114,
97,110, 103,111, 107, 10, 10, 104, 105, 110, 116, 195, 161, 122, 110,
97,107, 45, 101, 32, 104, 97, 106, 110, 97, 108, 111, 110, 107, 195,
169, 110, 116, 32, 195, 161, 103, 121, 97, 100, 110, 195, 161, 108, 10,



10, 97, 32, 116, 105, 122, 101, 110, 110, 121, 111, 108, 99, 32, 195,

169, 118, 101, 115, 32, 105, 115,107, 111, 108, 195, 161, 115, 111,

107, 10, 10, 107, 105, 107, 101, 116, 32, 102, 101, 108, 97, 107, 97,

115,122, 116,97, 116, 116, 195, 161, 108]

m:=
195286800462406110540741118909603923458238978446412\
111232612732211690617443782408355370540156313947748\
154782982808105073362628954686219746095944305913831)\
253525501984599671128107422199138940311708554821683\
792502717827769015312568809104897659048954978097532\
759694877437739485349816731707996530126168857916556\
18893
c:= (5.22.1)

775248494226982646756851688803117383409898584925752\
047368381572664951228506464929871805030052204517028\
600340671641812148446390649790474727692262687420974)\
724699201052746079637930292868735453357598604020649\
344731116219073137640676617608815597862940850512190\
598432764172911741483332381322658648841543244889737\
553218

> c&\d mod n; convert(%,base,256); convert(%, 'bytes');
195286800462406110540741118909603923458238978446412111232\

612732211690617443782408355370540156313947748154782\
982808105073362628954686219746095944305913831253525\
501984599671128107422199138940311708554821683792502\
717827769015312568809104897659048954978097532759694\
87743773948534981673170799653012616885791655618893
177,105, 110, 116, 32, 118, 195, 173, 122, 32, 97, 108, 97, 116, 116, 105,
44, 32,101, 108, 109, 101, 114, 195, 188, 108, 116, 32, 104, 97, 114,
97,110, 103,111, 107, 10, 10, 104, 105, 110, 116, 195, 161, 122, 110,
97, 107, 45, 101, 32, 104, 97, 106, 110, 97, 108, 111, 110, 107, 195,
169, 110, 116, 32, 195, 161, 103, 121, 97, 100, 110, 195, 161, 108, 10,
10, 97, 32, 116, 105, 122, 101, 110, 110, 121, 111, 108, 99, 32, 195,



169, 118, 101, 115, 32, 105, 115, 107, 111, 108, 195, 161, 115, 111,
107, 10, 10, 107, 105, 107, 101, 116, 32, 102, 101, 108, 97, 107, 97,
115,122, 116, 97, 116, 116, 195, 161, 108]
"Mint viz alatti, elmeriilt harangok (5.22.2)

hintaznak-e hajnalonként agyadnal
a tizennyolc éves iskolasok

kiket felakasztattal"

» 6. Szamok és polinomok

» 7. Gyors Fourier-transzformacio

» 8. Elliptikus fliggvények

» 9. Szamolas elliptikus gorbéken

» 10. Faktorizalas elliptikus gorbékkel
» 11. Primteszt elliptikus gorbékkel

» 12. Polinomfaktorizalas

» 13. Az AKS teszt

» 14. A szita modszerek alapjai



