Komputeralgebrai algoritmusok

Jarai Antal

Ezek a programok csak szemléltetésre szolgalnak.

Vv 1. Torténet

> restart;

V E 1.1. Példa.

> 331/2A31+41A41;
1330877630632711998713399240963346255989932815022128910520\ (1.1.1)

902250516

> 431/(2A43-1);
60415263063373835637355132068513997507264512000000000

1.1.2
8796093022207 ( )
> 483952545774574373476/122354323571234 mod 1000003;
887782 (1.1.3)
> 10*%(8+6*I)A(-1/2);
10 (1.1.4)
V8461
> evalc(%);
3—1 (1.1.5)
> sqrt(15523/3-98/2);
1724 J3 (1.1.6)
> a:=sin(Pi/3)*exp(2+1n(33));
a:= % J3 e2tn(33) (1.1.7)
> simplify(a);
% J3 e (1.1.8)
> evalf(a);
211.1706396 (1.1.9)

> evalf(a,60);
211.17063962485541817345701694995293531976323845853527173\ (1.1.10)

1859



>

n:=19380287199092196525608598055990942841820;
n:=19380287199092196525608598055990942841820

isprime(n);

false
ifactor(n);
(2)2(3)?(5) (19)% (101)* (12282045523619)?
nextprime(n) ;

19380287199092196525608598055990942842043

19cd(15990335972848346968323925788771404985,
15163659044370489780) ;
1263638253697540815

a:=(x+y)A12-(x-y)Al2;
a:=(x+y)"*—(x—y)"
expand(a) ;

24 x4+ 440y X% +1584y° X’ + 1584 Y X’ + 440y X3 + 24y x

(1.1.11)

(1.1.12)

(1.1.13)

(1.1.14)

(1.1.15)

(1.1.16)

(1.1.17)

QUO (XA3*y—-XA3%*Z+2%XA2%YA2-2%XA2%ZA2+X*yA3+X*yA2%Z-X*ZA3 , X+Yy+

z,X);

(y—2) %+ (P —2)x+y 7

(1.1.18)

gCd(XA3*y-XA3%*Z+2%XA2%yA2-2%XA2%ZA2+X*yA3+X*yA2%Z-X*ZA3 , X+y+

z);
1

b:=(xA4-yA4) / (xA3+yA3) - (XA5+yA5) /(xA4-yA4) ;
h:f_f_XMﬂg
X4y K=yt

&y
(¥ =Xy +xy/ =) (¥ —xy+y)
Fi=(x+y) *(x-y)A6; g:=(xA2-yA2)*(x-y)A3; f/g;
fi=(x+y) (x=y)°
g:=(¥—y) (x—y)?
(x+y) (x—y)’

@y

(x—y)?
factor (xA6-xA5+xA2+1);
XX+ +1
factor(5%xA4-4%xA3-48%xA2+44%x+3);
(x—=1) (x=3) (5 +16x+1)

Factor(xA6-xA5+xA2+1) mod 13;

normal (b) ;

normal (f/g);

(1.1.19)

(1.1.20)

(1.1.21)

(1.1.22)

(1.1.23)

(1.1.24)

(1.1.25)



(¥ 110X +8x+11) (¥ +2¥+11x+6) (1.1.26)
> factor(xA12-yAl12);

(x=y) P+ +xy) (x+y) (F—xy+y) (¥ +) (¢ =¥y +y') (1.1.27)

> restart;
> alias(a=RootO0f(xA4-2));

a (1.1.28)
> factor(xA12-2*xA8+4%xA4-8,a);
(x4—2x2 +2) (x4+2 x2—|—2) (xz—i-az) (x—i—a) (x—a) (1.1.29)
> Factor(xA6-2%xA4+4%xA2-8,a) mod 5;
(x+3) (x+2) (x+1) (x+4) (x+Rootof(_Z +3)%) (x (1.1.30)
+ 4RootOf(_7Z +3)°)
> V:=vandermonde([x,y,z]);
V:= vandermonde([x, v, z|) (1.1.31)

> with(1linalg);
| BlockDiagonal, GramSchmidt, JordanBlock, LUdecomp, QRdecomp, (1.1.32)

Wronskian, addcol, addrow, adj, adjoint, angle, augment, backsub,
band, basis, bezout, blockmatrix, charmat, charpoly, cholesky, col,
coldim, colspace, colspan, companion, concat, cond, copyinto,
crossprod, curl, definite, delcols, delrows, det, diag, diverge, dotprod,
eigenvals, eigenvalues, eigenvectors, eigenvects, entermatrix, equal,
exponential, extend, ffgausselim, fibonacci, forwardsub, frobenius,
gausselim, gaussjord, genegns, genmatrix, grad, hadamard, hermite,
hessian, hilbert, htranspose, ihermite, indexfunc, innerprod, intbasis,
inverse, ismith, issimilar, iszero, jacobian, jordan, kernel, laplacian,
leastsqrs, linsolve, matadd, matrix, minor, minpoly, mulcol, mulrow,
multiply, norm, normalize, nullspace, orthog, permanent, pivot,
potential, randmatrix, randvector, rank, ratform, row, rowdim,
rowspace, rowspan, rref, scalarmul, singularvals, smith, stackmatrix,
submatrix, subvector, sumbasis, swapcol, swaprow, sylvester, toeplitz,
trace, transpose, vandermonde, vecpotent, vectdim, vector,

wronskian|
> V:=vandermonde([x,y,z]);
1 x X
Vi=[1 y (1.1.33)
1 z 7

> 1inverse(V);



zZy Xz B Xy
zy—xz+f—wy xz—xy+f—zy xz—xy—£+zy
Z+y X+ z X+y
- - 1.1.34
zy—xz+xz—xy xz—xy+y2—zy xz—xy—zz+zy ( )
1 1 ~ 1
»zy—xz+f—wy xz—xy+f—zy xz—xy—£+zy_
> det(V);
yzz—fz—xzz+xzz+xf—x2y (1.1.35)
> factor(%);
(z—y) (-v+x) (~z+x) (1.1.36)
> el:=(1-eps)*x+2*y-4%z-1=0;
el:=(1—eps)x+2y—4z—1=0 (1.1.37)
> e2:=(3/2-eps) *x+3*y-5%z-2=0;
el:= -%-—eps X+3y—5z—2=0 (1.1.38)
> e3:=(5/2+eps) *x+5*%y-7%z-3=0;
e3:= %+eps X+5y—72-3=0 (1.1.39)
> sols:=solve([el,e2,e3],[x,y,z]l);
1 1 1+7eps 3
Is:= =- , y=— ——— 7=~ 1.1.40
S01S X 2 eps Y 4 eps ‘ 4” ( )
> subs(eps=10A(-20),so0ls);
[ [x — ~50000000000000000000, y = 1-20000000000000000007 (1.1.41)

-

-]

> fi=xA2%y*(1-x-y)A3;
f&:@y(l—x—yﬁ (1.1.42)

> el:=diff(f,x); e2:=diff(f,y);
ek=2xy(1—x—yTi—Bﬁy(l—x—yy
eﬁzqu—x—yﬁ—Skﬁﬂl—x—yy (1.1.43)
> solve([el,e2],[x,y]);

[x=0,y=y] [x= % y= % x=1-yy=ylIx=1-yy=yl| (1.144)
> Timit(tan(xX) /x,x=0);
1 (1.1.45)

> diff(In(sec(x)),x);
tan(x) (1.1.46)



> series(tan(sinh(x))-sinh(tan(x)),x=0,15);
1 7 13 9 1451 11 6043 13 15
A — 0]
90 X T 756 T 73600 ¥ T 332620 % T (%)
> series(BesselJ](0,x)/Bessel](1,x),x,12);
oxtodty L L s 1 v 13
4 96 1536 23040 4423680

> int(((3*xA2-7*x+15) *exp(x) +3*xA2-14) / (x-exp(x))A2,Xx);

X+ O(xlo)

14 +3x —e*
x —eX
> int((3*xA3-x+14) / (xA2+4%x-4) ,X) ;

-%£¥42x+%?hﬂ%+4x—4)+38f?amwm{%(2x+4)f?]

> int(x*exp(xA3),x);
xz[—1)2/3I‘[§} %(_1)2/%[%,_;@]
(_X3)2/3 a (_X3)2/3
> diff_eqn:=di ff(y()é) W X$2) +t*diff(y(x) ,x)-2%tA2*%y(x)=0;
diff_eqn:= Eﬁ y(x)+t [% y(x)] —2 tzy(x) =0
> 1dnit_conds:=y(0)=t,D(y) (0)=2%tA2;
init_conds:=y(0) =t, D(y)(0) =2 ¢
> dsolve({diff_eqn,init_conds},y(x));

4 tx 1 -2tx
= 2 e 2
y(x) ;e ; te

> Cheby:=proc(n,x) local T,k;
T[O0]:=1; T[1]:=x;
for k from 2 to n do
T[k] :=expand (2*x*T[k-1]1-T[k-2]1);
od; T[n];
end;
Chebyh:proc(n,x)

local 7T, k
T[O] =1
T[l] =X
for kfrom 2 to ndo
T[k] = expand(Z*x"‘ T[k — 1] — T[k — 2])
end do;
T[n]
end proc
> Cheby(7,x);

L N13
L ()

(1.1.47)

(1.1.48)

(1.1.49)

(1.1.50)

(1.1.51)

(1.1.52)

(1.1.53)

(1.1.54)

(1.1.55)

VTR IS AN



64x —112X +56X —7x (1.1.56)

V Ex1.3. Feladat.

> int(x/(1+exp(x)),x);
int(exp(xA2),x);
int(sqrt((xA2-1)*(xA2-4)),x);
int(sqrt((x-1)*(x-4)),x);
int(sqrt((1+x)/(1-x)),x);
int(log(xA2-5*x+4) ,x);
int(log(x) /(1+x) ,x) ;
int(1/1og(x),x);

l—xz——xln(l-+ex)——pohdog(2,—ex)

2
—% I\/? erf(Ix)
J1-xX¥ J4-X Ellipticl{x, %]

li4+ﬁ—5f—ké

3 3 Ja+x—5¥
10 J1-xJ4-% [ElliptiCF[X, %J —EllipticE[x, %H
3 J4+f—5f

l(2x—5)\/4+x2—-5x——2111[—-§+x+\/4+x‘2-—5x]
4 8 2
_x+1 (x—l)(dl——ﬁ-—mxﬂnbd)

x—1
J-(x—1) (x+1)
xln(4 +X =5 x] —2x—In(x—1)—4In(x—4)
dilog(x+1) +In(x) In(x+1)
~Ei(1, -In(x)) 1.2.1)

» 2. Algebrai alapok
» 3. Normal formak, reprezentacio

» 4. Aritmetika



» 5. Kinai maradékolas

» 6. Newton-iteracio, Hensel-felemelés

» 7. Legnagyobb kozos 0szto

» 8. Faktorizalas

» 9. Egyenletrendszerek

» 10. Grobner-bazisok

» 11. Racionadlis tortfiiggvények integralasa

» 12. A Risch-algoritmus.



