Komputeralgebrai algoritmusok

Jarai Antal

Ezek a programok csak szemléltetésre szolgalnak.

» 1. Torténet

» 2. Algebrai alapok

» 3. Normal formak, reprezentacio

> 4. Aritmetika

» 5. Kinai maradékolas

» 6. Newton-iteracio, Hensel-felemelés
» 7. Legnagyobb k6z6s 0szto

» 8. Faktorizalas

» 9. Egyenletrendszerek

» 10. Grobner-bazisok

» 11. Racionalis tortfliggvények integralasa

Vv 12. A Risch-algoritmus.

> restart;

> (x*(x+1)*((xA2*exp(2*xA2) -(1og(x+1) ) A2) A2+2%x*exp (3*xA2) * (x-(2*
XA3+2%xA2+x+1) *log(x+1)))) /((x+D)*(1og(x+1))A2-(xA3+xA2) *exp(2*
XA2))A2;

; o e (e —mx+ 12 a2
(et D imx+1)2 = (6 +22) )

coxed® (x— (28428 +x+1)In(x+1))))



> int(%,x);
e xIn(x+1) 1 2 1 2
> + = ln(ex x+ln(x+ 1)) - = ln[—ex x (12.2)
e —In(x+1)* 2 2

+1n(x+1)]

> int(1/(1+exp(x)),x); simplify(%,symbolic);
In(1 +e*) +1n(e¥)

x—ln(x+1)+

In(1 +e*) +x (12.3)
> int(x/(1+exp(x)),x);
% ¥ —xIn(1 +e*) — polylog(2, —e¥) (12.4)
> int(1/(1+xA2),x); convert(%,1n);
arctan(x)
%1(111(1 —Ix) —In(1 +1x)) (12.5)

> int(cos(x),x); convert(%,exp);
sin{ x

1 I 1
> int(1/sqrt(1-xA2),x); convert(%,1n);
arcsinl x
—Iln[\/ 1—x +1x] (12.7)

> 1int(arccosh(x),x); convert(arccosh(x),1n); int(%,x);
xarccosh(x) —Jx—1 Vx+1

ln(x+\/x—1 Jx+1 )
ln[x—i-\/x—l \/x—i—l)x—\/x—l Jx+1 (12.8)

VE 12.1. Példa.

> f:=exp(x)+exp(2*x)+exp(x/2); int(f,x);
2 %x

fi=e*+e " +e
1
1 2 X
X+ 4
©To

e’X12e (12.1.1)

V E 12.2. Példa.

> g:=sqrt(log(xA2+3*x+2)*(log(x+1)+log(x+2)));
(12.2.1)



gi=JyIn(¥+3x+2) (In(x+1) +In(x+2)) (12.2.1)
V E 12.3. Példa.

> h:=exp(In(x)/2);
h:=\/7 (12.3.1)

V E 12.4. Példa.

> g:=log(sqrt(xA2+1)+x)+log(sqrt(xA2+1)-x); thetal:=sqrt(xA2+1)

E:=(theta1—x)Ak*(theta1+x)Akl; diffCh,x)/h; simplify(%);
g::ln[\/ X +1 —|—x]+ln[\/ X +1 —x]
01:=y X +1
k
h:= (\/ X +1 —x] (\/ X +1 +x]

k1

1

[\/x2+1 —x]k[\/xz+1 +x]
[\/ X +1 —x)kk X2X+1 —1] [\/ X +1 +x)k1
S +1 —x

[\/ X +1 —x]k[\/ X +1 +x]k1k1[ AN

x2—|-1

k1

+

2

(12.4.1)

V E 12.5. Példa.

> exp(xA2+1og(x)/2)/(2*(sqrt(x)-1))+exp(xA2+1og(x) /2)/(2*(sqrt
)+1));
diff(%,x); simplify(%);
X+ % In(x) X+ % In(x)
e e

+
2/x =2 2/x +2




2, 1
[2x+L]ex ! ZIH(X) X2+%ln(x)
2 X e
2
2/x -2 (2yx —2) yx
>, 1
[2x+i]ex ! Zln(X) x2+%ln(x)
n 2 X e
2
2 X 42 (2yx +2) Vx

ex2(2x3—2x2—1)

(Vx-1) (Vx+1)°

> int((2*%xA3-2%xA2-1) /(x-1)A2%exp(xA2),Xx);
2

xe”
x—1

V E 12.6. Példa.

> int(1/In(x),x);
—Ei(l, —ln(x))

> resultant(1l-z/x,theta,theta);
X—2Zz
X

VE 12.7. Példa.

> int(1/x/Tn(x),x);

In(In(x))

> resultant(1l/x-z/x, theta, theta);
B -1+2z
X

> oR:=1-z;
OR:=1—-72z

> vl:=gcd(1/x-1/x,theta);
vl:=0

V E 12.8. Példa.

(12.5.1)

(12.5.2)

(12.6.1)

(12.6.2)

(12.7.1)

(12.7.2)

(12.7.3)

(12.7.4)

> (x*(x+1)*((xA2*exp(2*xA2) -(1og(x+1) ) A2) A2+2%x*exp (3*xA2) * (x-
(2%xA3+2%xA2+x+1) *1og(x+1)))) /((x+1) *(1og(x+1) ) A2-(XxA3+xA2)*

exp(2*xA2))A2;
1

[(x+1)ln(x+1)2 (@ +) e2x2)

5 (x (x+1) [[xz 2% —In(x+ 1)2]2 (12.8.1)



12 xe3¥ (x—(2X+2¥+x+1)In(x+ 1))]]
> int(%,x);
e® xIn(x+1)
X ezxz—ln(x—i—l)2

x—In(x+1) + —%ln(ln(x-l— 1) —xexzj (12.8.2)

+ % ln(xexz—i-ln(x—i—l))

> subs(exp(xA2)=thetal, %%) ;
1

[(x—i—l)ln(x—i—l)z — (P + ) erz)

42 xe3¥ (x— (2 x3+2x2+x+1)1n(x+ 1))))
> subs(exp(2*xA2)=thetalA2,%);

1 2 p712 n(x 22 3
et sty e (oD (e -mGer 17 a2

42 xe3¥ (x—(2x¥+2x%+x+1)In(x+ 1)))]
> subs(exp(3*xA2)=thetalA3,%);

((x+ 1) I(x+1)2= (B +x)012)° (x(x+1) ((Zor2 —n(x+1)2)* (12.85)

+2x01° [x—(2x3+2x2+x+1)ln(x+ 1))))

> fi:=subs(In(x+1)=theta2,%);
x(x—i—l) [(xz 01° —022)2+2x6’13 (x— (2 x3+2x2+x+1) 02))

5 (x (x+1) [[xz e2¥ —In(x+ 1)2)2 (12.8.3)

fi= (12.8.6)
((x—i— 1) 02° — (x3 +x2) 012)2
> convert(f,parfrac, theta2,sqrfree);
X 2X01 (202X +202X° +02x+02—x) (12.8.7)
x+1 (012 +062) (x+1)
> a:=(2*xA2+1)*thetal*theta2-x/(x+1)*thetal;
a=(2x2+1) 01092 X0 (12.8.8)
x+1
> b:=theta2A2-xA2%thetalA2;
bi=-x*01° + 02° (12.8.9)
> OR:=4%zA2-1; cl:=1/2; c2:=-1/2;
OR:=47—1
1
1:=—
<=5
. 1
c2.=—§ (12.8.10)

> vl:=theta2+x*thetal; v2:=theta2-x*thetal;



vl:=02+x61
v2:=02—x01 (12.8.11)

V E 12.9. Példa.

>

V E 12.10. Példa.

>

VE 12.11. Példa.

>

V E 12.12. Példa.

>

V E 12.13. Példa.

>

V E 12.14. Példa.

>

V E 12.15. Példa.

>

V E 12.16. Példa.

>

VE 12.17. Példa.

>

V E 12.18. Példa.

>



V E 12.19. Példa.

>

V E 12.20. Példa.

>

V E 12.21. Példa.

>

V E 12.22. Példa.

>



