
Integral Function Integration Problem 1

à xm ExpIntegralEi@a + b xD2 âx

� Rubi is able integrate xm ExpIntegralEi@a + b xD2 for integer m ³ 0:

IntAExpIntegralEi@a + b xD2, xE

-
2 ãa+b x ExpIntegralEi@a + b xD

b
+

Ha + b xL ExpIntegralEi@a + b xD2

b
+
2 ExpIntegralEi@2 Ha + b xLD

b

IntAx ExpIntegralEi@a + b xD2, xE
ã2 a+2 b x

2 b2
+

ãa+b x H1 + a - b xL ExpIntegralEi@a + b xD
b2

-

1

2

a2

b2
- x2 ExpIntegralEi@a + b xD2

-
H1 + 2 aL ExpIntegralEi@2 Ha + b xLD

b2

IntAx2 ExpIntegralEi@a + b xD2, xE

-
5 ã2 a+2 b x

6 b3
-
2 a ã2 a+2 b x

3 b3
+

ã2 a+2 b x x

3 b2
-

2 ãa+b x I2 + a + a2 - 2 b x - a b x + b2 x2M ExpIntegralEi@a + b xD
3 b3

+

1

3

a3

b3
+ x3 ExpIntegralEi@a + b xD2

+

2 I2 + 3 a + 3 a2M ExpIntegralEi@2 Ha + b xLD
3 b3

� Mathematica is unable integrate xm ExpIntegralEi@a + b xD2 for integer m > 0:

à ExpIntegralEi@a + b xD2
âx

-2 ãa+b x ExpIntegralEi@a + b xD + Ha + b xL ExpIntegralEi@a + b xD2
+ 2 ExpIntegralEi@2 Ha + b xLD

b

à x ExpIntegralEi@a + b xD2
âx

à x ExpIntegralEi@a + b xD2
âx

à x2 ExpIntegralEi@a + b xD2
âx

à x2 ExpIntegralEi@a + b xD2
âx

� Maple is unable integrate xm ExpIntegralEi@a + b xD2 for integer m > 1:

int HEi Ha + b * xL^2, xL;



-2 ãa+b x Ei@a + b xD + Ha + b xL Ei@a + b xD2
- 2 Ei@1, -2 a - 2 b xD

b

int Hx * Ei Ha + b * xL^2, xL;
1

2 b2
Iã2 a+2 b x + 2 ãa+b x Ei@a + b xD + 2 a ãa+b x Ei@a + b xD - 2 b ãa+b x x Ei@a + b xD -

a2 Ei@a + b xD2
+ b2 x2 Ei@a + b xD2

- 2 Ei@2 Ha + b xLD + 4 a Ei@1, -2 a - 2 b xDM
int Hx^2 * Ei Ha + b * xL^2, xL;

à x2 Ei@a + b xD2
âx



Integral Function Integration Problem 2

à xm SinIntegral@a + b xD2 âx

� Rubi is able integrate xm SinIntegral@a + b xD2 for integer m ³ 0:

IntASinIntegral@a + b xD2, xE
2 Cos@a + b xD SinIntegral@a + b xD

b
+

Ha + b xL SinIntegral@a + b xD2

b
-
SinIntegral@2 Ha + b xLD

b

IntAx SinIntegral@a + b xD2, xE
Cos@2 a + 2 b xD

4 b2
-
CosIntegral@2 Ha + b xLD

2 b2
+

Log@a + b xD
2 b2

-
HHa - b xL Cos@a + b xD + Sin@a + b xDL SinIntegral@a + b xD

b2
-

1

2

a2

b2
- x2 SinIntegral@a + b xD2

+
a SinIntegral@2 Ha + b xLD

b2

IntAx2 SinIntegral@a + b xD2, xE
2 x

3 b2
-
a Cos@2 a + 2 b xD

3 b3
+
x Cos@2 a + 2 b xD

6 b2
+
a CosIntegral@2 Ha + b xLD

b3
-

a Log@a + b xD
b3

-
2 Cos@a + b xD Sin@a + b xD

3 b3
-
Sin@2 a + 2 b xD

12 b3
-

2 II2 - a2 + a b x - b2 x2M Cos@a + b xD - Ha - 2 b xL Sin@a + b xDM SinIntegral@a + b xD
3 b3

+

1

3

a3

b3
+ x3 SinIntegral@a + b xD2

+

I2 - 3 a2M SinIntegral@2 Ha + b xLD
3 b3

� Mathematica is unable integrate xm SinIntegral@a + b xD2 for integer m > 0:

à SinIntegral@a + b xD2
âx

2 Cos@a + b xD SinIntegral@a + b xD + Ha + b xL SinIntegral@a + b xD2
- SinIntegral@2 Ha + b xLD

b

à x SinIntegral@a + b xD2
âx

à x SinIntegral@a + b xD2
âx

à x2 SinIntegral@a + b xD2
âx



à x2 SinIntegral@a + b xD2
âx

� Maple is unable integrate xm SinIntegral@a + b xD2 for integer m > 1:

int HSi Ha + b * xL^2, xL;

2 Cos@a + b xD Si@a + b xD + Ha + b xL Si@a + b xD2
- Si@2 Ha + b xLD

b

int Hx * Si Ha + b * xL^2, xL;

-
Ci@2 Ha + b xLD

2 b2
+
Cos@2 a + 2 b xD

4 b2
+
Log@a + b xD

2 b2
-
1

2

a2

b2
- x2 Si@a + b xD2

+

a Si@2 Ha + b xLD
b2

-
Si@a + b xD HHa - b xL Cos@a + b xD + Sin@a + b xDL

b2

int Hx^2 * Si Ha + b * xL^2, xL;

à x2 Ei@a + b xD2
âx

Note that these systems give similar results to the above for the cosine integral, hyperbolic sine integral and 
hyperbolic cosine integral functions.



Integral Function Integration Problem 3

à xm Cos@b xD SinIntegral@b xD âx

� Rubi is able to integrate  xm Cos@b xD SinIntegral@b xD for all integer m except -1:

IntAx2 Cos@b xD SinIntegral@b xD, xE

-
x2

4 b
-
CosIntegral@2 b xD

b3
+
Log@xD

b3
+
x Cos@b xD Sin@b xD

2 b2
-
5 Sin@b xD2

4 b3
+

2 x Cos@b xD SinIntegral@b xD
b2

-
2 Sin@b xD SinIntegral@b xD

b3
+
x2 Sin@b xD SinIntegral@b xD

b

Int@x Cos@b xD SinIntegral@b xD, xD

-
x

2 b
+
Cos@b xD Sin@b xD

2 b2
+
Cos@b xD SinIntegral@b xD

b2
+
x Sin@b xD SinIntegral@b xD

b
-
SinIntegral@2 b xD

2 b2

Int@Cos@b xD SinIntegral@b xD, xD
CosIntegral@2 b xD

2 b
-
Log@xD
2 b

+
Sin@b xD SinIntegral@b xD

b

IntB Cos@b xD SinIntegral@b xD
x

, xF

IntB Cos@b xD SinIntegral@b xD
x

, xF

IntB Cos@b xD SinIntegral@b xD
x2

, xF

b CosIntegral@2 b xD -
Sin@2 b xD

2 x
-
Cos@b xD SinIntegral@b xD

x
-
1

2
b SinIntegral@b xD2

IntB Cos@b xD SinIntegral@b xD
x3

, xF

b

4 x
-
b Cos@2 b xD

2 x
-
1

2
b2 IntB Cos@b xD SinIntegral@b xD

x
, xF -

Sin@2 b xD
8 x2

-

Cos@b xD SinIntegral@b xD
2 x2

+
b Sin@b xD SinIntegral@b xD

2 x
- b2 SinIntegral@2 b xD

� Mathematica is not able to integrate  xm Cos@b xD SinIntegral@b xD for negative integer m:

à x2 Cos@b xD SinIntegral@b xD âx



1

8 b3
I-2 b2 x2 + 5 Cos@2 b xD - 8 CosIntegral@2 b xD + 8 Log@xD +

2 b x Sin@2 b xD + 8 I2 b x Cos@b xD + I-2 + b2 x2M Sin@b xDM SinIntegral@b xDM

à x Cos@b xD SinIntegral@b xD âx

-2 b x + Sin@2 b xD + 4 HCos@b xD + b x Sin@b xDL SinIntegral@b xD - 2 SinIntegral@2 b xD
4 b2

à Cos@b xD SinIntegral@b xD âx

CosIntegral@2 b xD
2 b

-
Log@b xD

2 b
+
Sin@b xD SinIntegral@b xD

b

à Cos@b xD SinIntegral@b xD
x

âx

à Cos@b xD SinIntegral@b xD
x

âx

à Cos@b xD SinIntegral@b xD
x2

âx

à Cos@b xD SinIntegral@b xD
x2

âx

à Cos@b xD SinIntegral@b xD
x3

âx

à Cos@b xD SinIntegral@b xD
x3

âx

� Maple is not able to integrate  xm Cos Hb xL Si Hb xL for negative integer m:

int Hx^2 * cos Hb * xL * Si Hb * xL, xL;

-
x2

4 b
-
Ci@2 b xD

b3
+
Log@xD

b3
+
x Cos@b xD Sin@b xD

2 b2
-
5 Sin@b xD2

4 b3
+

2 x Cos@b xD Si@b xD
b2

-
2 Sin@b xD Si@b xD

b3
+
x2 Sin@b xD Si@b xD

b

int Hx * cos Hb * xL * Si Hb * xL, xL;

-
x

2 b
+
Cos@b xD Sin@b xD

2 b2
+
Cos@b xD Si@b xD

b2
+
x Sin@b xD Si@b xD

b
-
Si@2 b xD

2 b2

int Hcos Hb * xL * Si Hb * xL, xL;
Ci@2 b xD

2 b
-
Log@xD
2 b

+
Sin@b xD Si@b xD

b

int Hcos Hb * xL * Si Hb * xL � x, xL;



à Cos@b xD Si@b xD
x

âx

int Hcos Hb * xL * Si Hb * xL � x^2, xL;

à Cos@b xD Si@b xD
x2

âx

int Hcos Hb * xL * Si Hb * xL � x^3, xL;

à Cos@b xD Si@b xD
x3

âx

Note that these systems give similar results to the above for the cosine integral, hyperbolic sine integral and 
hyperbolic cosine integral functions.



Integral Function Integration Problem 4

à CosIntegral@a + b xD Sin@c + d xD âx

� The Rubi result is in terms of trig integral functions:

Int@CosIntegral@a + b xD Sin@c + d xD, xD

-
Cos@c + d xD CosIntegral@a + b xD

d
+

CosBc -
a d

b
F CosIntegralB Hb-dL Ha+b xL

b
F

2 d
+

CosBc -
a d

b
F CosIntegralB Hb+dL Ha+b xL

b
F

2 d
+

SinBc -
a d

b
F SinIntegralB Hb-dL Ha+b xL

b
F

2 d
-

SinBc -
a d

b
F SinIntegralB Hb+dL Ha+b xL

b
F

2 d

� The Mathematica result is in terms of exponential integral functions:

à CosIntegral@a + b xD Sin@c + d xD âx

-
Cos@c + d xD CosIntegral@a + b xD

d
+

ã
ä Jc-

a d

b
N
ExpIntegralEiB-

ä Hb-dL Ha+b xL
b

F
4 d

+

ã
-ä Jc-

a d

b
N
ExpIntegralEiB ä Hb-dL Ha+b xL

b
F

4 d
+

ã
-ä Jc-

a d

b
N
ExpIntegralEiB-

ä Hb+dL Ha+b xL
b

F
4 d

+

ã
ä Jc-

a d

b
N
ExpIntegralEiB ä Hb+dL Ha+b xL

b
F

4 d

� The Maple result is in terms of trig integral functions:

int HCi Ha + b * xL * sin Hc + d * xL, xL;

-
Cos@c + d xD Ci@a + b xD

d
+

CosBc -
a d

b
F CiB Hb-dL Ha+b xL

b
F

2 d
+

CosBc -
a d

b
F CiB Hb+dL Ha+b xL

b
F

2 d
+

SinBc -
a d

b
F SiB Hb-dL Ha+b xL

b
F

2 d
-

SinBc -
a d

b
F SiB Hb+dL Ha+b xL

b
F

2 d

Note that these systems give similar results to the above for the sine integral function.


