Exponential Function Integration Problem 1

fxm e(a+b x) 3 d X

3
= Rubi is able to integrate X" @ (@*PX)” for integer m2 O:

I nt [e(a*bx)a, x]

(a+bx) Gamm[% ~(a+bx)?]

o

3b (* (a+ X)3>1/3

Int [x e(@hx)? x]

a(a+bx)Garma[%, ~(a+bx)? (a+bx)2Gamm[§, ~(a+bx)?]

3 b2 (7(a+bx)3)l/3 3 b2 (7<a+bx)3)2/3
I nt [xze(a*bx’3, x]

elabx)® a2 (a+bx>Ganma[%, ~(a+bx)?] 2a(a+bx)2Gam”ra[§, ~(a+bx)?]

- +

3b3 3b3 (—(a+bx)3)l/3 3b% (- (a+bx)?)
3
= Mathematica is only able to integrate X™ @ (3*PX)” for m= 0:

3
J.e(a+b X) dx

(a+bx) Gamma[3, - (a+bx)?]

3b (—(a+bx)3)1/3

JX e(a+b x)3 dx

Je@*b”a x dx
J-Xz e(a+bx)3 dx
[ermmn ¢t ax
= Maple is unable to integrate X™ e (3+P ) for any integer I

int (exp ((@+b=xx)"3), x);

J\e(a+bx)3 dx



JX e(a+b x)3 dx

X2 e(a+bx)3 dx

—



Exponential Function Integration Problem 2

Xm e(a+b x)n d X

= Rubiis able to integrate X™ @ (@*PX)" for integer m2 0:

I nt [e‘a*bx)", x]

(a+bx) (—(a+bx)”)’l/”Garma[%

. —(a+bx)"]

bn

Int x e@hx)" x]

a(a+bx) (-(a+bx)") " Gamall, -(a+bx)"] (@+bx)? (- (a+bx)") ¥ Gama[Z, - (@a+bx)"]

b2 n ) b2 n
Int [x2 e@PX)"  x]
a2 (a+bx) (—(a+bx)")’1/n(3anna[%, ~(a+bx)"]
- +

b3 n
2a (a+bx)? (7(a+bx>")'2/”earma[§, ~(a+bx)"] (a+bx)® (7(a+bx>")'3/”earma[§, ~(a+bx)"]

b3 n ) b3 n

= Mathematica is only able to integrate X™ @ (@*PX)" for m= 0:

je(a+b )™ dx

(a+bx) (7(a+bx)”)’l/"Garrrm[%

, -~ (a+bx)"]

bn

JX e(a+bx)" dx
J\e(anbx)” X dX

JXZ e(aub x)" dx

Je(amx)” X2 dx
= Maple is unable to integrate X™ @ (@*PX)" for any integer

int (exp ((@a+b=xx)”~n), Xx);

je(a+b x)"n dx



jx e(a+b x)" dx

sz @@ gy



Exponential Function Integration Problem 3
f(a +bx)Me@0X)" gx

= Rubi is able to integrate the generalized expression using the trivial substitution u = a + b x:

Int [x"e*", x]

1+m
- 1
XM (-x") " Ganma | ;m, -x"]

n

Int [(a+bx)Me@P" ]

1+m

(a+bx)1*m(f<a+bx)")’TGarrrra[1*m

n

, 7(a+bx)”}

bn

m Mathematica is unable to integrate the generalized expression:

JX meX" dx
1+m

xLm (_xM) " Ganma[lr*]m, -x"]

n
J-(a+bx)me(a"bx’"d1x
J(a+bx)me<a*bx)"d1x
= Maple is unable to integrate either expression:
int (Xx*mxexp (x*n), X);
Jxmex" dx
int ((@+bxx)"mxexp ((@a+b=xx)"n), x);

J (a+bx)Me@bX)" gx



Exponential Function Integration Problem 4

8X
f— ax
a+b4x

= The Rubi result involves only elementary functions:

8)(

I nt , X
[a+b4x ]
2/b
ox \/gArcTan{ — }
b Log[2] b3/2 Log [2]

m The Mathematica result involves nonelementary functions:

8)(
J ax
a+b4x

. : Log(8] Log(32]  4*b
8 HypergeometncZFl[l, T ]
alog[8]

= The Maple result involves only elementary functions, but is more complicated:

int (8°x/ (a+b=*4"Xx), X);

V-ab Log[ZX—@] V-ab Log{ZXJfJ’sib
+ _

2% b

b Log[2] 2Db%Log[2] 2b%Log[2]




Exponential Function Integration Problem 5

s
(a+b2x)™

m Both Rubi results are correct:

4%

In'[[a+b2"' X]

2% alog[a+2%b]

b Log[2] b2 Log [2]

4X

nt [Sqrt [a+b2x]' X]

4aa+2xb 2 +a+2Xb
+
3b%Log[2] 3blLog (2]

m Both Mathematica results are incorrect:

4%
J. dx
a+b2x

Log[-a-2%b]
b Log[4]

4%
J—dlx
Sgrt [a + b 2X]

2vVa+2%b
b Log[4]

m The second Maple result is incorrect:

int (4"x/ (a+b*2"x), x);

2*b -alog[a+2*b]

b2 Log [2]
int (4"x/sqrt (a+b*2"x), Xx);

2 (2a-b2%) Va+b2*
(2 +b?) Log[2]




Exponential Function Integration Problem 6

ea+b xn ec+d x" d X

= Rubi is able to integrate the expression for numeric and symbolic n:

| nt [ea+bx“ ec+dx”' X]

e x (= (b+d) xm) /" Gam’ra[%, - (b+d) x"]

n
| nt [ea+bx5 ec+dx5' X]

ea*charma[%, - (b+d) x5]

5 (- (b+d)x5)"°

| nt [ea+bx2/3 ec+d x2’3' X]

3 earcr i) X2 y1/3 3 e\ Erfi [Vbd xV3]

2 (b +d) 4 (b+d)%?

m Mathematica is unable to integrate the expression unless n is humeric:
J.ea+b x" ec+d x" dx
Jea+c+bx”+d x" dx

5 5
Jea+b X ec+d x> dx

ea*CXGamm[é, - (b+d) x5]

5 (- (b+d)x5)"°

2/3 2/3
-J‘eai-b X eC+d X dx

3 earcr i) x2 513 3 e \[r Erfi [Vbd xV3]

2 (b+d) 4 (b+d)3?

m Maple is unable to integrate the expression unless n is numeric:
int (exp (a+b*x"n) xexp (c+d*x"n), X);

n n
Jeam X ec+d X" 41X

int (exp (a+b*x"5) xexp (c +d *x"5), X);



Expla+c] x (-Gamma[Z, - (b+d) x®] Ganma | |sin[z]+n)

SIENIESIES

5
5 (Sin[g} (- (b+d) x5)1/5Gamra[

I

int (exp (a+bx*x”(2/3)) xexp (c+d*x"(2/3)), X);

3 garcr(b+d) x?3 41/3 3 e/ Erfi {\/ b+d Xl/3]

2 (b+d) 4 (b+d)¥?



