
Exponential Function Integration Problem 1

à xm ãHa+b xL3

âx

� Rubi is able to integrate  xm ãHa+b xL3

 for integer m ³ 0:

IntAãHa+b xL3, xE

-

Ha + b xL GammaA 1

3
, -Ha + b xL3E

3 b I-Ha + b xL3M1�3

IntAx ãHa+b xL3, xE
a Ha + b xL GammaA 1

3
, -Ha + b xL3E

3 b2 I-Ha + b xL3M1�3 -

Ha + b xL2 GammaA 2

3
, -Ha + b xL3E

3 b2 I-Ha + b xL3M2�3

IntAx2 ãHa+b xL3, xE

ãHa+b xL3

3 b3
-

a2 Ha + b xL GammaA 1

3
, -Ha + b xL3E

3 b3 I-Ha + b xL3M1�3 +

2 a Ha + b xL2 GammaA 2

3
, -Ha + b xL3E

3 b3 I-Ha + b xL3M2�3

� Mathematica is only able to integrate  xm ãHa+b xL3

 for m = 0:

à ãHa+b xL3 âx

-

Ha + b xL GammaA 1

3
, -Ha + b xL3E

3 b I-Ha + b xL3M1�3

à x ãHa+b xL3 âx

à ãHa+b xL3 x âx

à x2 ãHa+b xL3 âx

à ãHa+b xL3 x2 âx

� Maple is unable to integrate  xm ãHa+b xL3

 for any integer m:

int Hexp HHa + b * xL^3L, xL;

à ãHa+b xL3 âx



int Hx * exp HHa + b * xL^3L, xL;

à x ãHa+b xL3 âx

int Hx^2 * exp HHa + b * xL^3L, xL;

à x2 ãHa+b xL3 âx



Exponential Function Integration Problem 2

à xm ãHa+b xLn

âx

� Rubi is able to integrate  xm ãHa+b xLn

 for integer m ³ 0:

IntAãHa+b xLn, xE

-

Ha + b xL H-Ha + b xLnL-1�n GammaA 1

n
, -Ha + b xLnE

b n

IntAx ãHa+b xLn, xE
a Ha + b xL H-Ha + b xLnL-1�n GammaA 1

n
, -Ha + b xLnE

b2 n
-

Ha + b xL2 H-Ha + b xLnL-2�n GammaA 2

n
, -Ha + b xLnE

b2 n

IntAx2 ãHa+b xLn, xE

-

a2 Ha + b xL H-Ha + b xLnL-1�n GammaA 1

n
, -Ha + b xLnE

b3 n
+

2 a Ha + b xL2 H-Ha + b xLnL-2�n GammaA 2

n
, -Ha + b xLnE

b3 n
-

Ha + b xL3 H-Ha + b xLnL-3�n GammaA 3

n
, -Ha + b xLnE

b3 n

� Mathematica is only able to integrate  xm ãHa+b xLn

 for m = 0:

à ãHa+b xLn âx

-

Ha + b xL H-Ha + b xLnL-1�n GammaA 1

n
, -Ha + b xLnE

b n

à x ãHa+b xLn âx

à ãHa+b xLn x âx

à x2 ãHa+b xLn âx

à ãHa+b xLn x2 âx

� Maple is unable to integrate  xm ãHa+b xLn

 for any integer m:

int Hexp HHa + b * xL^nL, xL;

à ãHa+b xLn âx



int Hx * exp HHa + b * xL^nL, xL;

à x ãHa+b xLn âx

int Hx^2 * exp HHa + b * xL^nL, xL;

à x2 ãHa+b xLn âx



Exponential Function Integration Problem 3

à Ha + b xLm ãHa+b xLn

âx

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

IntAxm ãxn, xE

-

x1+m H-xnL-
1+m

n GammaA 1+m

n
, -xnE

n

IntAHa + b xLm
ãHa+b xLn, xE

-

Ha + b xL1+m H-Ha + b xLnL-
1+m

n GammaA 1+m

n
, -Ha + b xLnE

b n

� Mathematica is unable to integrate the generalized expression:

à xm ãxn âx

-

x1+m H-xnL-
1+m

n GammaA 1+m

n
, -xnE

n

à Ha + b xLm
ãHa+b xLn âx

à Ha + b xLm
ãHa+b xLn âx

� Maple is unable to integrate either expression:

int Hx^m * exp Hx^nL, xL;

à xm ãxn âx

int HHa + b * xL^m * exp HHa + b * xL^nL, xL;

à Ha + b xLm
ãHa+b xLn âx



Exponential Function Integration Problem 4

à 8x

a + b 4x
âx

� The Rubi result involves only elementary functions:

IntB 8x

a + b 4x
, xF

2x

b Log@2D -

a ArcTanB 2x b

a
F

b3�2 Log@2D
� The Mathematica result involves nonelementary functions:

à 8x

a + b 4x
âx

8x Hypergeometric2F1B1, Log@8D
Log@4D,

Log@32D
Log@4D , -

4x b

a
F

a Log@8D
� The Maple result involves only elementary functions, but is more complicated:

int H8^x � Ha + b * 4^xL, xL;

2x

b Log@2D +

-a b LogB2x -
-a b

b
F

2 b2 Log@2D -

-a b LogB2x +
-a b

b
F

2 b2 Log@2D



Exponential Function Integration Problem 5

à 4x

Ha + b 2xLm
âx

� Both Rubi results are correct:

IntB 4x

a + b 2x
, xF

2x

b Log@2D -
a Log@a + 2x bD

b2 Log@2D

IntB 4x

Sqrt@a + b 2xD , xF

-
4 a a + 2x b

3 b2 Log@2D +
21+x a + 2x b

3 b Log@2D
� Both Mathematica results are incorrect:

à 4x

a + b 2x
âx

Log@-a - 2x bD
b Log@4D

à 4x

Sqrt@a + b 2xD âx

2 a + 2x b

b Log@4D
� The second Maple result is incorrect:

int H4^x � Ha + b * 2^xL, xL;
2x b - a Log@a + 2x bD

b2 Log@2D
int H4^x � sqrt Ha + b * 2^xL, xL;

-
2 H2 a - b 2xL a + b 2x

I2 + b2M Log@2D



Exponential Function Integration Problem 6

à ãa+b xn

ãc+d xn

âx

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

IntAãa+b xn ãc+d xn, xE

-

ãa+c x H-Hb + dL xnL-1�n GammaA 1

n
, -Hb + dL xnE

n

IntAãa+b x5 ãc+d x5, xE

-

ãa+c x GammaA 1

5
, -Hb + dL x5E

5 I-Hb + dL x5M1�5

IntAãa+b x2�3
ãc+d x2�3

, xE

3 ãa+c+Hb+dL x2�3
x1�3

2 Hb + dL -

3 ãa+c Π ErfiB b + d x1�3F
4 Hb + dL3�2

� Mathematica is unable to integrate the expression unless n is numeric:

à ãa+b xn ãc+d xn âx

à ãa+c+b xn+d xn âx

à ãa+b x5 ãc+d x5 âx

-

ãa+c x GammaA 1

5
, -Hb + dL x5E

5 I-Hb + dL x5M1�5

à ãa+b x2�3
ãc+d x2�3

âx

3 ãa+c+Hb+dL x2�3
x1�3

2 Hb + dL -

3 ãa+c Π ErfiB b + d x1�3F
4 Hb + dL3�2

� Maple is unable to integrate the expression unless n is numeric:

int Hexp Ha + b * x^nL * exp Hc + d * x^nL, xL;

à ãa+b xn ãc+d xn âx

int Hexp Ha + b * x^5L * exp Hc + d * x^5L, xL;



Exp@a + cD x I-GammaA 1

5
, -Hb + dL x5E GammaA 4

5
E SinA Π

5
E + ΠM

5 ISinA Π

5
E I-Hb + dL x5M1�5

GammaA 4

5
EM

int Hexp Ha + b * x^H2 � 3LL * exp Hc + d * x^H2 � 3LL, xL;

3 ãa+c+Hb+dL x2�3
x1�3

2 Hb + dL -

3 ãa+c Π ErfiB b + d x1�3F
4 Hb + dL3�2


