
à ExpIntegralE@n, a + b xD âx

� Basis: ¶EnHzL
¶z

� -En-1HzL

� Rule:

à ExpIntegralE@n, a + b xD âx � -
ExpIntegralE@n + 1, a + b xD

b

� Program code:

Int@ExpIntegralE@n_,a_.+b_.*x_D,x_SymbolD :=

-ExpIntegralE@n+1,a+b*xD�b �;
FreeQ@8a,b,n<,xD

Integration Rules for Exponential Integral Functions



à xm ExpIntegralE@n, a + b xD âx

� Derivation: Integration by parts

� Rule: If  n Î Z ì n > 0, then

à xm ExpIntegralE@n, a + b xD âx �

xm+1 ExpIntegralE@n, a + b xD
m + 1

+
b

m + 1
à xm+1 ExpIntegralE@n - 1, a + b xD âx

� Program code:

Int@x_^m_.*ExpIntegralE@n_,a_.+b_.*x_D,x_SymbolD :=

x^Hm+1L*ExpIntegralE@n,a+b*xD�Hm+1L +

Dist@b�Hm+1L,Int@x^Hm+1L*ExpIntegralE@n-1,a+b*xD,xDD �;
FreeQ@8a,b,m<,xD && IntegerQ@nD && n>0

� Derivation: Inverted integration by parts

� Rule: If  n Î Z ì n > 0, then

à xm ExpIntegralE@n, a + b xD âx �

-
xm ExpIntegralE@n + 1, a + b xD

b
+
m

b
à xm-1 ExpIntegralE@n + 1, a + b xD âx

� Program code:

Int@x_^m_.*ExpIntegralE@n_,a_.+b_.*x_D,x_SymbolD :=

-x^m*ExpIntegralE@n+1,a+b*xD�b +

Dist@m�b,Int@x^Hm-1L*ExpIntegralE@n+1,a+b*xD,xDD �;
FreeQ@8a,b,m<,xD && IntegerQ@nD && n<0

Integration Rules for Exponential Integral Functions



à ExpIntegralEi@a + b xDn âx

� Derivation: Integration by parts

� Rule:

à ExpIntegralEi@a + b xD âx �
Ha + b xL ExpIntegralEi@a + b xD

b
-

ãa+b x

b

� Program code:

Int@ExpIntegralEi@a_.+b_.*x_D,x_SymbolD :=

Ha+b*xL*ExpIntegralEi@a+b*xD�b - E^Ha+b*xL�b �;
FreeQ@8a,b<,xD

� Derivation: Integration by parts

� Rule:

à ExpIntegralEi@a + b xD2 âx �
Ha + b xL ExpIntegralEi@a + b xD2

b
- 2 à ãa+b x ExpIntegralEi@a + b xD âx

� Program code:

Int@ExpIntegralEi@a_.+b_.*x_D^2,x_SymbolD :=

Ha+b*xL*ExpIntegralEi@a+b*xD^2�b -

Dist@2,Int@E^Ha+b*xL*ExpIntegralEi@a+b*xD,xDD �;
FreeQ@8a,b<,xD

Integration Rules for Exponential Integral Functions



à xm ExpIntegralEi@a + b xDn âx

� Derivation: Integration by parts

� Rule: If  m + 1 ¹ 0, then

à xm ExpIntegralEi@a + b xD âx �
xm+1 ExpIntegralEi@a + b xD

m + 1
-

b

m + 1
à xm+1 ãa+b x

a + b x
âx

� Program code:

Int@x_^m_.*ExpIntegralEi@a_.+b_.*x_D,x_SymbolD :=

x^Hm+1L*ExpIntegralEi@a+b*xD�Hm+1L -

Dist@b�Hm+1L,Int@x^Hm+1L*E^Ha+b*xL�Ha+b*xL,xDD �;
FreeQ@8a,b,m<,xD && NonzeroQ@m+1D

� Derivation: Integration by parts

� Rule: If  m Î Z ì m > 0, then

à xm ExpIntegralEi@b xD2 âx �
xm+1 ExpIntegralEi@b xD2

m + 1
-

2

m + 1
à xm ãb x ExpIntegralEi@b xD âx

� Program code:

Int@x_^m_.*ExpIntegralEi@b_.*x_D^2,x_SymbolD :=

x^Hm+1L*ExpIntegralEi@b*xD^2�Hm+1L -

Dist@2�Hm+1L,Int@x^m*E^Hb*xL*ExpIntegralEi@b*xD,xDD �;
FreeQ@b,xD && IntegerQ@mD && m>0

� Derivation: Iterated integration by parts

� Rule: If  m Î Z ì m > 0, then

à xm ExpIntegralEi@a + b xD2 âx �
xm+1 ExpIntegralEi@a + b xD2

m + 1
+
a xm ExpIntegralEi@a + b xD2

b Hm + 1L -

2

m + 1
à xm ãa+b x ExpIntegralEi@a + b xD âx -

a m

b Hm + 1L à xm-1 ExpIntegralEi@a + b xD2 âx

� Program code:

Int@x_^m_.*ExpIntegralEi@a_+b_.*x_D^2,x_SymbolD :=

x^Hm+1L*ExpIntegralEi@a+b*xD^2�Hm+1L +

a*x^m*ExpIntegralEi@a+b*xD^2�Hb*Hm+1LL -

Dist@2�Hm+1L,Int@x^m*E^Ha+b*xL*ExpIntegralEi@a+b*xD,xDD -

Dist@a*m�Hb*Hm+1LL,Int@x^Hm-1L*ExpIntegralEi@a+b*xD^2,xDD �;
FreeQ@8a,b<,xD && IntegerQ@mD && m>0

Integration Rules for Exponential Integral Functions



� Derivation: Inverted integration by parts

� Rule: If  m Î Z ì m < -2, then

à xm ExpIntegralEi@a + b xD2 âx �
b xm+2 ExpIntegralEi@a + b xD2

a Hm + 1L +
xm+1 ExpIntegralEi@a + b xD2

m + 1
-

2 b

a Hm + 1L à xm+1 ãa+b x ExpIntegralEi@a + b xD âx -
b Hm + 2L
a Hm + 1L à xm+1 ExpIntegralEi@a + b xD2 âx

� Program code:

H* Int@x_^m_.*ExpIntegralEi@a_+b_.*x_D^2,x_SymbolD :=

b*x^Hm+2L*ExpIntegralEi@a+b*xD^2�Ha*Hm+1LL +

x^Hm+1L*ExpIntegralEi@a+b*xD^2�Hm+1L -

Dist@2*b�Ha*Hm+1LL,Int@x^Hm+1L*E^Ha+b*xL*ExpIntegralEi@a+b*xD,xDD -

Dist@b*Hm+2L�Ha*Hm+1LL,Int@x^Hm+1L*ExpIntegralEi@a+b*xD^2,xDD �;
FreeQ@8a,b<,xD && IntegerQ@mD && m<-2 *L

Integration Rules for Exponential Integral Functions



à ãa+b x ExpIntegralEi@c + d xD âx

� Derivation: Integration by parts

� Rule:

à ãa+b x ExpIntegralEi@c + d xD âx �
ãa+b x ExpIntegralEi@c + d xD

b
-
d

b
à ãa+b x ãc+d x

c + d x
âx

� Program code:

IntAE^Ia_.+b_.*x_M*ExpIntegralEi@c_.+d_.*x_D,x_SymbolE :=

E^Ha+b*xL*ExpIntegralEi@c+d*xD�b -

Dist@d�b,Int@E^Ha+b*xL*E^Hc+d*xL�Hc+d*xL,xDD �;
FreeQ@8a,b,c,d<,xD

Integration Rules for Exponential Integral Functions



à xm ãa+b x ExpIntegralEi@c + d xD âx

� Derivation: Integration by parts

� Rule: If  m Î Z ì m > 0, then

à xm ãa+b x ExpIntegralEi@c + d xD âx �
xm ãa+b x ExpIntegralEi@c + d xD

b
-

d

b
à xm ãa+b x ãc+d x

c + d x
âx -

m

b
à xm-1 ãa+b x ExpIntegralEi@c + d xD âx

� Program code:

IntAx_^m_.*E^Ia_.+b_.*x_M*ExpIntegralEi@c_.+d_.*x_D,x_SymbolE :=

x^m*E^Ha+b*xL*ExpIntegralEi@c+d*xD�b -

Dist@d�b,Int@x^m*E^Ha+b*xL*E^Hc+d*xL�Hc+d*xL,xDD -

Dist@m�b,Int@x^Hm-1L*E^Ha+b*xL*ExpIntegralEi@c+d*xD,xDD �;
FreeQ@8a,b,c,d<,xD && IntegerQ@mD && m>0

� Derivation: Inverted integration by parts

� Rule: If  m Î Z ì m < -1, then

à xm ãa+b x ExpIntegralEi@c + d xD âx �
xm+1 ãa+b x ExpIntegralEi@c + d xD

m + 1
-

d

m + 1
à xm+1 ãa+b x ãc+d x

c + d x
âx -

b

m + 1
à xm+1 ãa+b x ExpIntegralEi@c + d xD âx

� Program code:

IntAx_^m_*E^Ia_.+b_.*x_M*ExpIntegralEi@c_.+d_.*x_D,x_SymbolE :=

x^Hm+1L*E^Ha+b*xL*ExpIntegralEi@c+d*xD�Hm+1L -

Dist@d�Hm+1L,Int@x^Hm+1L*E^Ha+b*xL*E^Hc+d*xL�Hc+d*xL,xDD -

Dist@b�Hm+1L,Int@x^Hm+1L*E^Ha+b*xL*ExpIntegralEi@c+d*xD,xDD �;
FreeQ@8a,b,c,d<,xD && IntegerQ@mD && m<-1
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