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

» 5. Alkalmazasok

V¥ 6. Szamok és polinomok

> restart;

V 6.1. Osszehasonlitds, 6sszeadas, kivonads.

> #
# We fix a base. For demo purposes:
#
B:=10;
B:=10 (6.1.1)
> "mod’ :=modp;
mod := modp (6.1.2)
> #
# Carry addition to long number s
#

cadd:=proc(s,c) local 1i,r,cc,x; global B;
r:=[]; cc:=c;
for i from 1 to nops(s) do

X:=s[i]+cc mod B;

cc:=(s[i]+cc-x)/B;

r:=[Lop(r),x]



od; [r,cc] end;
cadd:=proc(s, c) (6.1.3)

locali r, cc x;

global B,

ri=1[};

cCc:i=G

forito nops(s) do
x:= mod(s[i] + cc, B);
cc:= (slil+cc—x) /B
r:=[op(r), x]

end do;

[, ccl

end proc

> #

# Carry subtraction from long number s
#

csub:=proc(s,c) local 1i,r,cc,x; global B;
r:=[]; cc:=c;
for i from 1 to nops(s) do
x:=s[i]l-cc mod B;
cc:=-(s[i]-cc-x)/B;
r:=Lop(r),x]
od; [r,cc] end;
csub:=proc(s, ¢) (6.1.4)

localj, r, cq x;

global B,

ri=];

cc:=g

forito nops(s) do
x:=mod(s[i] — cc, B);
cc:= —(sli] —cc—x) | B;
rh:[op(r),x]

end do;

(1, cc]

end proc



> ss:=convert(100,base,B); csub(ss,2);
ss:=[0,0, 1]

[[8,9,0],0] (6.1.5)
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Comparision of long numbers

cmp:=proc(sl,s2) local 1i;
if nops(sl)>nops(s2) then RETURN(1) fi;
if nops(sl)<nops(s2) then RETURN(-1) fi;
for i from nops(sl) by -1 to 1 do

if s1[il>s2[i] then RETURN(1) fi;

if s1[il<s2[i] then RETURN(-1) fi;
od; 0 end;

cmp:=proc(sl, s2) (6.1.6)
local i
ifnops(s2) < nops(s1) then
RETURN(1)
end if;
if nops(sl) < nopS(SZ) then
RETURN(—1)
end if;
forifrom nops(si)by —1to1do
if s2[i] < s1[i] then

RETURN(1)
end if;
ifsi[i] < s2[i] then
RETURN(—1)
end if
end do;
0
end proc
> sl:=convert(123,base,B); s2:=convert(321,base,B); cmp(sl,s2);
s1:=1[3,2,1]
s2:=[1,2, 3]

-1 (6.1.7)
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Addition with carry, n digit

addc:=proc(sl,s2,c,n) local 1i,r,cc,x; global B;
r:=[]; cc:=c;
for i from 1 to n do
x:=s1l[i]+s2[i]+cc mod B;
cc:=(s1[i]+s2[i]+cc-x)/B;

r:=Lop(r),x]
od; [r,cc]l; end;
addc:=proc(sl, s2, ¢ n) (6.1.8)
locali r, cc, x;
global B;
ri=];
cC:= G
foritondo

x:= mod(s1|i] + s2]i] + cc, B);
cc:= (si[i] +s2[il + cc— x) | B
r:=[op(r), x]
end do;
[, cc]
end proc

> addc(s,sl,2,3);
[[4,2,1] 1] (6.1.9)

>
Subtraction with carry, n digit
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subc:=proc(sl,s2,c,n) local 1i,r,cc,Xx;
r:=[]; cc:=c;
for i from 1 to n do
x:=s1[i]-s2[i]-cc mod B;
cc:=-(s1l[i]-s2[i]-cc-x)/B;
r:=[Lop(r),x]
od; [r,cc] end;
subc:=proc(sl, s2, ¢ n) (6.1.10)

locali, r, cc x;
ri=];

cc:=C



foritondo
x:=mod(s1|i] — s2[i] — cc, B);
cc:= —(s1li] — s2[i] = cc— x) | B;
r:=[op(r), x]
end do;
[, ccl
end proc

> subc(sl,s2,2,3);
[[0,0,8] 1] (6.1.11)

V¥ 6.2. Szorzas és polinomszorzas.

> x:="x"; i:="1";

sl:=convert(123,base,B); pl:=add(s1l[i]*xA(i-1),1i=1..nops(sl))
;2:=convert(321,base,B); p2:=add(s2[i]*xA(i-1),1i=1..nops(s2))

convert(123%321,base,B); expand(pl*p2);
convert(1002003+*3002001,base,BA3);
X=X

I:=1
sl:=[3,2, 1]
pk:3+2x+f
s2:=[1, 2, 3]
p&=1+2x+3£
(3,8, 4,9, 3]
3+8x+14X+8x+3x
(3, 8, 14, 8, 3] (6.2.1)

V¥ 6.3. Klasszikus algoritmusok a szorzasra és az osztasra.
>

V 6.4. Karacuba szorzas.

>
Single digit multiplication
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mulll:=proc(x,y) global B;
convert(x[1]*y[1],base,B);
[%[11,%[2]] end;

mulll:=proc(x, y

global B,
convert(x[1]*y[1], base, B);
[%[1], %[2]]

end proc

>

>

mull1([2],[7]1);
[4,1]

digits with Tenght 2An.

H o W R

kara:=proc(x,y,n)

Karatsuba's method; x and y are 1lists of nonnegative

(6.4.1)

(6.4.2)

local mO,m00,m01,m1,m10,m11,m2,m20,m21,f,x0,x1,y0,y1,z0,z1,

c0,cl;

if n=0 then RETURN(mul11(x,y)) fi;

x0:=[x[1..2A(n-1]11;
x1:=[x[1+2A(n-1)..2An]];
y0:=[y[1..2A(n-D1];
yl:=[y[1+2A(n-1)..2An]];
m0:=kara(x0,y0,n-1);
m00:=[mO[1..2A(n-1)]1;
m01l:=[m0[1+2A(n-1)..2An]];
m2:=kara(x1l,yl,n-1);
m20:=[m2[1..2A(n-1)]11;
m21:=[m2[1+2A(n-1)..2An]];
f:=true;
if cmp(x1,x0,2A(n-1))>=0 then
z0:=subc(x1,x0,0,2A(n-1))[1]
else

z0:=subc(x0,x1,0,2A(n-1))[1];

f:=not f;
fi;
if cmp(yl,y0,2A(n-1))>=0 then

z1:=subc(y1l,y0,0,2A(n-1))[1];

else

z1:=subc(y0,y1,0,2A(n-1))[1];

f:=not f;

fi;
ml:=kara(z0,z1,n-1);
m10:=[m1[1..2A(n-1)]1];
mll:=[m1[1+2A(n-1)..2An]];



z0:=addc(m01,m20,0,2A(n-1));
c0:=2z0[2];
z1l:=addc(z0[1],m00,0,2A(n-1));
cl:=c0+z1[2];
z0:=addc(z0[1],m21,c1,2A(n-1));
c0:=c0+z2[2];
m21:=cadd(z0[1],m21,c0,2A(n-1));
if f then
z1l:=subc(z1[1],m10,0,2A(n-1));
cl:=z1[2];
z0:=subc(z0[1],ml11,c1,2A(n-1));
c0:=z0[2];
m21:=csub(m21[2],c2);
else
z1l:=addc(z1[1],m10,0,2A(n-1));
cl:=z1[2];
z0:=addc(z0[1],m11,c1,2A(n-1));
c0:=z2[2];
cadd(m21[1],c0);
fi; [op(m00),0p(z1[1]),0p(z0[1]),0p(m21[1])] end;
kara:=proc(x, y, n) (6.4.3)
local m0, m00, m0O1, m1, m10, m11, m2, m20, m21, f,
x0, x1, y0, v1, z0, z1, c0, cl;
if n=0 then
RETURN(muli(x, y))
end if;
x0:=[x[1.2A(n—-1)]];
xI:=[x[1+2A(n—1).2n]];

y0:=[y1.27A(n-1)]};
yl:=[y[1+27r(n—-1).2An]};
mO0:= kara(x0, yO,n — 1);
m00:=[mo[1.2A(n—1)]];
mO01:=[mo[1 +2A(n—1)..2An]};
m2:= kara(x1, yl, n —1);
m20:= [m2[1.2A(n—-1)]];
m21:=[m2[1+2A(n—1).27n]];
f:= true
if0<<=<nnp(x1,xa 2A(n—1)) then
70:= subc(x1, x0, 0, 2A(n—1))[1]



else
z0:= subc(x0, x1, 0, 2A(n—1))[1];
f:= not f
end if;
if0 <= Cmp(yl, V0, 2/\(71 — 1)) then
z1:=subc(y1, y0,0,2A(n—1))[1]
else
z1:=subc(y0, v1,0,2A(n—1))[1];
f:= not f
end if;
ml = kara(z0, z1, n — 1);
mi10:=[mi[1.2A(n—1)]];
mill:= [ml[l + 2/\(n — 1) ..ZAn]];
z0:= addc(m01, m20, 0, 2A(n—1));
c0:=z0[2];
z1:= addc(z0[ 1], m00, 0, 2A(n—1));
cl:=c0+zI1[2];
70:= addc(z0[1], m21, c1,2A(n—=1)):
c0:=c0+ z2[2];
m?21:= cadd(z0[1], m21, co,2A(n—1));
if f then
z1:=subc(z1[1], m10,0,2A(n—=1)):
cl:= 21[2];
z0:= subc(z0[1], m11, c1,2A(n—1));
cO:=z0[2];
m?21:= csub(m?21[2], c2)
else
z1:=addc(z1[1], m10,0, 2A(n—1));
cl:= 21[2];
70:= addc(z0[1], m11, c1,2~A(n—1));
c0:=z2[2]:
cadd(m21[1], co)



end if;
lop(m00), op(z1[1]), op(z0[1]), op(m21[1])]

end proc
» 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

» 15. Szamtest szita

» 16. Vegyes probléemak



