
à fa+b xn âx

� Reference: G&R 2.311, CRC 519, A&S 4.2.54

� Derivation: Primitive rule

� Basis: ¶xãx = ãx

� Rule: 

à fa+b x âx �
fa+b x

b Log@fD

� Program code:

IntAE^Ia_.+b_.*x_M,x_SymbolE :=

E^Ha+b*xL�b �;
FreeQ@8a,b<,xD

IntAf_^Ia_.+b_.*x_M,x_SymbolE :=

f^Ha+b*xL�Hb*Log@fDL �;
FreeQ@8a,b,f<,xD

� Derivation: Primitive rule

� Basis: Erfi¢@zD =
2 ãz

2

Π

� Rule: If b > 0, then

á fa+b x2 âx �
fa Π ErfiAx b Log@fD E

2 b Log@fD

� Program code:

IntAE^Ia_.+b_.*x_^2M,x_SymbolE :=

E^a*Sqrt@PiD*Erfi@x*Rt@b,2DD�H2*Rt@b,2DL �;
FreeQ@8a,b<,xD && PosQ@bD

IntAf_^Ia_.+b_.*x_^2M,x_SymbolE :=

f^a*Sqrt@PiD*Erfi@x*Rt@b*Log@fD,2DD�H2*Rt@b*Log@fD,2DL �;
FreeQ@8a,b,f<,xD && PosQ@b*Log@fDD
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� Derivation: Primitive rule

� Basis: Erf¢@zD =
2 ã-z2

Π

� Rule: If Ø Hb > 0L, then

á fa+b x2 âx �
fa Π ErfAx -b Log@fD E

2 -b Log@fD

� Program code:

IntAE^Ia_.+b_.*x_^2M,x_SymbolE :=

E^a*Sqrt@PiD*Erf@x*Rt@-b,2DD�H2*Rt@-b,2DL �;
FreeQ@8a,b<,xD && NegQ@bD

IntAf_^Ia_.+b_.*x_^2M,x_SymbolE :=

f^a*Sqrt@PiD*Erf@x*Rt@-b*Log@fD,2DD�H2*Rt@-b*Log@fD,2DL �;
FreeQ@8a,b,f<,xD && NegQ@b*Log@fDD

� Derivation: Primitive rule

� Basis: ¶xGHn, xL = -ã-x xn-1

� Rule: If Ø Hb > 0L, then

á fa+b xn âx � -

fa x GA 1

n
, -b xn Log@fDE

n H-b xn Log@fDL1�n

� Program code:

IntAE^Ia_.+b_.*x_^n_M,x_SymbolE :=

-E^a*x*Gamma@1�n,-b*x^nD�Hn*H-b*x^nL^H1�nLL �;
FreeQ@8a,b,n<,xD && Not@FractionOrNegativeQ@nDD

IntAf_^Ia_.+b_.*x_^n_M,x_SymbolE :=

-f^a*x*Gamma@1�n,-b*x^n*Log@fDD�Hn*H-b*x^n*Log@fDL^H1�nLL �;
FreeQ@8a,b,f,n<,xD && Not@FractionOrNegativeQ@nDD
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� Derivation: Integration by parts

� Note: Although resulting integrand looks more complicated than the original, rules for improper binomials rectify it.

� Rule: If n Î Z ì n < 0, then

à fa+b xn âx � x fa+b xn - b n Log@fD à xn fa+b xn âx

� Program code:

IntAE^Ia_.+b_.*x_^n_.M,x_SymbolE :=

x*E^Ha+b*x^nL -

Dist@b*n,Int@x^n*E^Ha+b*x^nL,xDD �;
FreeQ@8a,b<,xD && IntegerQ@nD && n<0

IntAf_^Ia_.+b_.*x_^n_.M,x_SymbolE :=

x*f^Ha+b*x^nL -

Dist@b*n*Log@fD,Int@x^n*f^Ha+b*x^nL,xDD �;
FreeQ@8a,b,f<,xD && IntegerQ@nD && n<0
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à xm fa+b xn âx

� Derivation: Primitive rule

� Basis: ExpIntegralEi¢@zD =
ãz

z

� Rule: 

à fa+b xn

x
âx �

fa ExpIntegralEi@b xn Log@fDD
n

� Program code:

IntAf_^Ia_.+b_.*x_^n_.M�x_,x_SymbolE :=

f^a*ExpIntegralEi@b*x^n*Log@fDD�n �;
FreeQ@8a,b,f,n<,xD

� Reference: G&R 2.321.1, CRC 521, A&S 4.2.55

� Derivation: Integration by parts

� Basis: xm fa+b xn = xm-n+1 Ifa+b xn xn-1M
� Rule: If n Î Z ì 0 < n £ m, then

à xm fa+b xn âx �
xm-n+1 fa+b xn

b n Log@fD -
m - n + 1

b n Log@fD à xm-n fa+b xn âx

� Program code:

IntAx_^m_.*f_^Ia_.+b_.*x_^n_.M,x_SymbolE :=

x^Hm-n+1L*f^Ha+b*x^nL�Hb*n*Log@fDL -

Dist@Hm-n+1L�Hb*n*Log@fDL,Int@x^Hm-nL*f^Ha+b*x^nL,xDD �;
FreeQ@8a,b,f<,xD && IntegerQ@nD && RationalQ@mD && 0<n<=m
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� Reference: G&R 2.324.1, CRC 523, A&S 4.2.56

� Derivation: Integration by parts

� Rule: If n Î Z ì Hn > 0 ì m < -1 ê 0 < -n £ m + 1, then

à xm fa+b xn âx �
xm+1 fa+b xn

m + 1
-
b n Log@fD

m + 1
à xm+n fa+b xn âx

� Program code:

IntAx_^m_.*f_^Ia_.+b_.*x_^n_.M,x_SymbolE :=

x^Hm+1L*f^Ha+b*x^nL�Hm+1L -

Dist@b*n*Log@fD�Hm+1L,Int@x^Hm+nL*f^Ha+b*x^nL,xDD �;
FreeQ@8a,b,f<,xD && IntegerQ@nD && RationalQ@mD && Hn>0 && m<-1 ÈÈ 0<-n<=m+1L

� Rule: If m + 1 ¹ 0 í m - n + 1 ¹ 0 í Ø Jm = -
1

2
í n = 1N, then

á xm fa+b xn âx � -

fa xm+1 GA m+1

n
, -b xn Log@fDE

n H-b xn Log@fDL m+1

n

� Program code:

IntAx_^m_.*f_^Ia_.+b_.*x_^n_.M,x_SymbolE :=

-f^a*x^Hm+1L*Gamma@Hm+1L�n,-b*x^n*Log@fDD�Hn*H-b*x^n*Log@fDL^HHm+1L�nLL �;
FreeQ@8a,b,f,m,n<,xD &&

NonzeroQ@m+1D &&

NonzeroQ@m-n+1D &&

Not@m===-1�2 && ZeroQ@n-1DD &&

Not@IntegersQ@m,nD && n>0 && Hm<-1 ÈÈ m>=nLD &&

Not@RationalQ@8m,n<D && HFractionQ@mD ÈÈ FractionOrNegativeQ@nDLD
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à fa+b x+c x2 âx

� Derivation: Algebraic expansion

� Basis: a + b x + c x2 =
4 a c-b2

4 c
+

Hb+2 c xL2
4 c

� Basis: fz+w = fz fw

� Rule:

à fa+b x+c x2 âx � f
4 a c-b2

4 c à f
Hb+2 c xL2

4 c âx

� Program code:

IntAf_^Ia_.+b_.*x_+c_.*x_^2M,x_SymbolE :=

f^Ha-b^2�H4*cLL*Int@f^HHb+2*c*xL^2�H4*cLL,xD �;
FreeQ@8a,b,c,f<,xD
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à Hd + e xLm fa+b x+c x2 âx

� Derivation: Inverted integration by parts

� Rule: If  b e - 2 c d ¹ 0, then

à Hd + e xL fa+b x+c x2 âx �
e fa+b x+c x2

2 c Log@fD -
b e - 2 c d

2 c
à fa+b x+c x2 âx

� Program code:

IntAId_.+e_.*x_M*f_^Ia_.+b_.*x_+c_.*x_^2M,x_SymbolE :=

e*f^Ha+b*x+c*x^2L�H2*c*Log@fDL -

Dist@Hb*e-2*c*dL�H2*cL,Int@f^Ha+b*x+c*x^2L,xDD �;
FreeQ@8a,b,c,d,e,f<,xD && NonzeroQ@b*e-2*c*dD

� Derivation: Inverted integration by parts

� Rule: If  m > 1 ì b e - 2 c d = 0, then

à Hd + e xLm fa+b x+c x2 âx �
e Hd + e xLm-1 fa+b x+c x2

2 c Log@fD -
Hm - 1L e2

2 c Log@fD à Hd + e xLm-2 fa+b x+c x2 âx

� Program code:

IntAId_.+e_.*x_M^m_*f_^Ia_.+b_.*x_+c_.*x_^2M,x_SymbolE :=

e*Hd+e*xL^Hm-1L*f^Ha+b*x+c*x^2L�H2*c*Log@fDL -

Dist@Hm-1L*e^2�H2*c*Log@fDL,Int@Hd+e*xL^Hm-2L*f^Ha+b*x+c*x^2L,xDD �;
FreeQ@8a,b,c,d,e,f<,xD && RationalQ@mD && m>1 && ZeroQ@b*e-2*c*dD

� Derivation: Inverted integration by parts

� Rule: If  m > 1 ì b e - 2 c d ¹ 0, then

à Hd + e xLm fa+b x+c x2 âx �
e Hd + e xLm-1 fa+b x+c x2

2 c Log@fD -

b e - 2 c d

2 c
à Hd + e xLm-1 fa+b x+c x2 âx -

Hm - 1L e2

2 c Log@fD à Hd + e xLm-2 fa+b x+c x2 âx

� Program code:

IntAId_.+e_.*x_M^m_*f_^Ia_.+b_.*x_+c_.*x_^2M,x_SymbolE :=

e*Hd+e*xL^Hm-1L*f^Ha+b*x+c*x^2L�H2*c*Log@fDL -

Dist@Hb*e-2*c*dL�H2*cL,Int@Hd+e*xL^Hm-1L*f^Ha+b*x+c*x^2L,xDD -

Dist@Hm-1L*e^2�H2*c*Log@fDL,Int@Hd+e*xL^Hm-2L*f^Ha+b*x+c*x^2L,xDD �;
FreeQ@8a,b,c,d,e,f<,xD && RationalQ@mD && m>1 && NonzeroQ@b*e-2*c*dD

Integration Rules for Exponential Functions



� Derivation: Integration by parts

� Rule: If  m < -1 ì b e - 2 c d = 0, then

à Hd + e xLm fa+b x+c x2 âx �
Hd + e xLm+1 fa+b x+c x2

e Hm + 1L -
2 c Log@fD
e2 Hm + 1L à Hd + e xLm+2 fa+b x+c x2 âx

� Program code:

IntAId_.+e_.*x_M^m_*f_^Ia_.+b_.*x_+c_.*x_^2M,x_SymbolE :=

Hd+e*xL^Hm+1L*f^Ha+b*x+c*x^2L�He*Hm+1LL -

Dist@2*c*Log@fD�He^2*Hm+1LL,Int@Hd+e*xL^Hm+2L*f^Ha+b*x+c*x^2L,xDD �;
FreeQ@8a,b,c,d,e,f<,xD && RationalQ@mD && m<-1 && ZeroQ@b*e-2*c*dD

� Derivation: Integration by parts

� Rule: If  m < -1 ì b e - 2 c d ¹ 0, then

à Hd + e xLm fa+b x+c x2 âx �
Hd + e xLm+1 fa+b x+c x2

e Hm + 1L -

Hb e - 2 c dL Log@fD
e2 Hm + 1L à Hd + e xLm+1 fa+b x+c x2 âx -

2 c Log@fD
e2 Hm + 1L à Hd + e xLm+2 fa+b x+c x2 âx

� Program code:

IntAId_.+e_.*x_M^m_*f_^Ia_.+b_.*x_+c_.*x_^2M,x_SymbolE :=

Hd+e*xL^Hm+1L*f^Ha+b*x+c*x^2L�He*Hm+1LL -

Dist@Hb*e-2*c*dL*Log@fD�He^2*Hm+1LL,Int@Hd+e*xL^Hm+1L*f^Ha+b*x+c*x^2L,xDD -

Dist@2*c*Log@fD�He^2*Hm+1LL,Int@Hd+e*xL^Hm+2L*f^Ha+b*x+c*x^2L,xDD �;
FreeQ@8a,b,c,d,e,f<,xD && RationalQ@mD && m<-1 && NonzeroQ@b*e-2*c*dD
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à Ha + b xLm fHc+d xLn
âx

� Derivation: Integration by parts

� Rule: If  m < -1 ì n Î Z ì n > 1, then

à Ha + b xLm fHc+d xLn

âx �
Ha + b xLm+1 fHc+d xLn

b Hm + 1L -
d n Log@fD
b Hm + 1L à Ha + b xLm+1 fHc+d xLn Hc + d xLn-1 âx

� Program code:

IntAIa_.+b_.*x_M^m_*f_^IIc_.+d_.*x_M^n_.M,x_SymbolE :=

Ha+b*xL^Hm+1L*f^HHc+d*xL^nL�Hb*Hm+1LL -

Dist@d*n*Log@fD�Hb*Hm+1LL,Int@Ha+b*xL^Hm+1L*f^HHc+d*xL^nL*Hc+d*xL^Hn-1L,xDD �;
FreeQ@8a,b,c,d<,xD && RationalQ@mD && m<-1 && IntegerQ@nD && n>1
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à Ia + b fc+d xMn
âx

� Reference: CRC 256

� Rule: If  d < 0, then

à 1

a + b fc+d x
âx � -

LogAb + a f-c-d xE
a d Log@fD

� Program code:

IntA1�Ia_+b_.*f_^Ic_.+d_.*x_MM,x_SymbolE :=

-Log@b+a*f^H-c-d*xLD�Ha*d*Log@fDL �;
FreeQ@8a,b,c,d,f<,xD && NegativeCoefficientQ@dD

� Reference: CRC 256

� Rule: If  Ø Hd < 0L, then

à 1

a + b fc+d x
âx �

x

a
-
LogAa + b fc+d xE

a d Log@fD

� Program code:

IntA1�Ia_+b_.*f_^Ic_.+d_.*x_MM,x_SymbolE :=

x�a-Log@a+b*f^Hc+d*xLD�Ha*d*Log@fDL �;
FreeQ@8a,b,c,d,f<,xD

� Rule: If  a > 0, then

á 1

a + b fc+d x

âx � -
2

a d Log@fD ArcTanhB a + b fc+d x

a
F

� Program code:

IntA1�SqrtAa_+b_.*f_^Ic_.+d_.*x_ME,x_SymbolE :=

-2*ArcTanh@Sqrt@a+b*f^Hc+d*xLD�Sqrt@aDD�HSqrt@aD*d*Log@fDL �;
FreeQ@8a,b,c,d,f<,xD && PosQ@aD
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� Rule: If  Ø Ha > 0L, then

á 1

a + b fc+d x

âx �
2

-a d Log@fD ArcTanB a + b fc+d x

-a
F

� Program code:

IntA1�SqrtAa_+b_.*f_^Ic_.+d_.*x_ME,x_SymbolE :=

2*ArcTan@Sqrt@a+b*f^Hc+d*xLD�Sqrt@-aDD�HSqrt@-aD*d*Log@fDL �;
FreeQ@8a,b,c,d,f<,xD && NegQ@aD

� Rule: If  n > 0, then

à Ia + b fc+d xMn
âx �

Ia + b fc+d xMn

n d Log@fD + a à Ia + b fc+d xMn-1
âx

� Program code:

IntAIa_+b_.*f_^Ic_.+d_.*x_MM^n_,x_SymbolE :=

Ha+b*f^Hc+d*xLL^n�Hn*d*Log@fDL +

Dist@a,Int@Ha+b*f^Hc+d*xLL^Hn-1L,xDD �;
FreeQ@8a,b,c,d,f<,xD && FractionQ@nD && n>0

� Rule: If  n < -1, then

á Ia + b fc+d xMn
âx �

Ia + b fc+d xMn+1

Hn + 1L a d Log@fD +
1

a
à Ia + b fc+d xMn+1

âx

� Program code:

IntAIa_+b_.*f_^Ic_.+d_.*x_MM^n_,x_SymbolE :=

-Ha+b*f^Hc+d*xLL^Hn+1L�HHn+1L*a*d*Log@fDL +

Dist@1�a,Int@Ha+b*f^Hc+d*xLL^Hn+1L,xDD �;
FreeQ@8a,b,c,d,f<,xD && RationalQ@nD && n<-1
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à xm Ia + b fc+d xMn
âx

� Derivation: Algebraic expansion

� Basis: 1

a+b z
=

1

a
-

b z

a Ha+b zL
� Rule: If  m > 0, then

à xm

a + b fc+d x
âx �

xm+1

a Hm + 1L -
b

a
à xm fc+d x

a + b fc+d x
âx

� Program code:

IntAx_^m_.�Ia_+b_.*f_^Ic_.+d_.*x_MM, x_SymbolE :=

x^Hm+1L�Ha*Hm+1LL -

Dist@b�a,Int@x^m*f^Hc+d*xL�Ha+b*f^Hc+d*xLL,xDD �;
FreeQ@8a,b,c,d,f<,xD && RationalQ@mD && m>0

� Derivation: Integration by parts

� Rule: If  m > 0 ì n < -1, then

à xm Ia + b fc+d xMn
âx � xm à Ia + b fc+d xMn

âx - m à Kxm-1 à Ia + b fc+d xMn
âxO âx

� Program code:

IntAx_^m_.*Ia_+b_.*f_^Ic_.+d_.*x_MM^n_, x_SymbolE :=

Module@8u=Block@8ShowSteps=False,StepCounter=Null<, Int@Ha+b*f^Hc+d*xLL^n,xDD<,
x^m*u - Dist@m,Int@x^Hm-1L*u,xDDD �;

FreeQ@8a,b,c,d,f<,xD && RationalQ@8m,n<D && m>0 && n<-1
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à xm fc Ha+b xLn
âx

� Rule: If  m > 1, then

à xm fc Ha+b xL2

âx � à xm fa
2 c+2 a b c x+b2 c x2 âx

� Program code:

IntAx_^m_*f_^Ic_.*Ia_+b_.*x_M^2M,x_SymbolE :=

Int@x^m*f^Ha^2*c+2*a*b*c*x+b^2*c*x^2L,xD �;
FreeQ@8a,b,c,f<,xD && FractionQ@mD && m>1

� Rule: If  m Î Z ì m > 0, then

à xm Ia + b fc+d xMn
âx �

1

bm
à bm xm - Ha + b xLm fc Ha+b xLn

âx +
1

bm+1
SubstBà xm fc x

n
âx, x, a + b xF

� Program code:

IntAx_^m_.*f_^Ic_.*Ia_+b_.*x_M^n_M,x_SymbolE :=

Dist@1�b^m,Int@Expand@b^m*x^m-Ha+b*xL^m,xD*f^Hc*Ha+b*xL^nL,xDD +

Dist@1�b^Hm+1L,Subst@Int@x^m*f^Hc*x^nL,xD,x,a+b*xDD �;
FreeQ@8a,b,c,f,n<,xD && IntegerQ@mD && m>0
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à xm fc+d x Ia + b fe+f xMn
âx

� Derivation: Integration by parts

� Rule: If  m > 1, then

á xm fc+d x

a + b fc+d x
âx �

xm LogB1 +
b fc+d x

a
F

b d Log@fD -
m

b d Log@fD à xm-1 LogB1 +
b fc+d x

a
F âx

� Program code:

IntAx_^m_.*f_^Ic_.+d_.*x_M�Ia_+b_.*f_^Ic_.+d_.*x_MM, x_SymbolE :=

x^m*Log@1+b*f^Hc+d*xL�aD�Hb*d*Log@fDL -

Dist@m�Hb*d*Log@fDL,Int@x^Hm-1L*Log@1+b�a*f^Hc+d*xLD,xDD �;
FreeQ@8a,b,c,d,f<,xD && RationalQ@mD && m>=1

� Derivation: Integration by parts

� Rule: If  m > 0 ì n Î Z ì n < 0, then

à xm fc+d x Ia + b f2 Hc+d xLMn
âx �

xm à fc+d x Ia + b f2 Hc+d xLMn
âx - m à xm-1 Kà fc+d x Ia + b f2 Hc+d xLMn

âxO âx

� Program code:

IntAx_^m_.*f_^Ic_.+d_.*x_M*Ia_.+b_.*f_^v_M^n_,x_SymbolE :=

Module@8u=Block@8ShowSteps=False,StepCounter=Null<, Int@f^Hc+d*xL*Ha+b*f^vL^n,xDD<,
x^m*u - Dist@m,Int@x^Hm-1L*u,xDDD �;

FreeQ@8a,b,c,d,f<,xD && ZeroQ@2*Hc+d*xL-vD && RationalQ@mD && m>0 && IntegerQ@nD && n<0

� Derivation: Integration by parts

� Rule: If  m > 0, then

à xm

a fc+d x + b f-Hc+d*xL âx � xm à 1

a fc+d x + b f-Hc+d*xL âx - m à xm-1 à 1

a fc+d x + b f-Hc+d*xL âx âx

� Program code:

IntAx_^m_.�Ia_.*f_^Ic_.+d_.*x_M+b_.*f_^v_M,x_SymbolE :=

Module@8u=Block@8ShowSteps=False,StepCounter=Null<, Int@1�Ha*f^Hc+d*xL+b*f^vL,xDD<,
x^m*u - Dist@m,Int@x^Hm-1L*u,xDDD �;

FreeQ@8a,b,c,d,f<,xD && ZeroQ@Hc+d*xL+vD && RationalQ@mD && m>0
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à Ha + b xLm fe Hc+d xLn
âx

� Derivation: Integration by substitution

� Rule: If  p Î Q, then

à xm fc+d x

a + b fc+d x
âx �

1

b
SubstBà xm f

e Jc-
a d

b
+
d x

b
Nn p

âx, x, a + b xF

� Program code:

IntAIa_.+b_.*x_M^m_.*If_^Ie_.*Ic_.+d_.*x_M^n_.MM^p_.,x_SymbolE :=

Dist@1�b,Subst@Int@x^m*Hf^He*Hc-a*d�b+d*x�bL^nLL^p,xD,x,a+b*xDD �;
FreeQ@8a,b,c,d,e,f,m,n<,xD && RationalQ@pD && Not@a===0 && b===1D
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à f
a+b x4

x2 âx

� Derivation: Integration by substitution

� Rule: If  p Î Q, then

á f
a+b x4

x2 âx �

Π ExpA2 -a Log@fD -b Log@fD E ErfB -a Log@fD + -b Log@fD x2

x
F

4 -b Log@fD -

Π ExpA-2 -a Log@fD -b Log@fD E ErfB -a Log@fD - -b Log@fD x2

x
F

4 -b Log@fD

� Program code:

IntAf_^IIa_.+b_.*x_^4M�x_^2M,x_SymbolE :=

Sqrt@PiD*Exp@2*Sqrt@-a*Log@fDD*Sqrt@-b*Log@fDDD*Erf@HSqrt@-a*Log@fDD+Sqrt@-b*Log@fDD*x^2L�xD�
H4*Sqrt@-b*Log@fDDL -

Sqrt@PiD*Exp@-2*Sqrt@-a*Log@fDD*Sqrt@-b*Log@fDDD*Erf@HSqrt@-a*Log@fDD-Sqrt@-b*Log@fDD*x^2L�xD�
H4*Sqrt@-b*Log@fDDL �;

FreeQ@8a,b,f<,xD

Integration Rules for Exponential Functions



à u

a + b fd+e x + c fg+h x
âx

� Derivation: Algebraic expansion

� Basis: 1

a+b fz+c f2 z
=

1

a
-

fz Hb+c fzL
a Ia+b fz+c f2 zM

� Rule:

à 1

a + b fd+e x + c f2 Hd+e xL âx �
x

a
-
1

a
à fd+e x Ib + c fd+e xM
a + b fd+e x + c f2 Hd+e xL âx

� Program code:

IntA1�Ia_+b_.*f_^u_+c_.*f_^v_M, x_SymbolE :=

x�a -

Dist@1�a,Int@f^u*Hb+c*f^uL�Ha+b*f^u+c*f^vL,xDD �;
FreeQ@8a,b,c,f<,xD && LinearQ@u,xD && LinearQ@v,xD && ZeroQ@2*u-vD &&

Not@RationalQ@Rt@b^2-4*a*c,2DDD

� Derivation: Algebraic expansion

� Basis: d+e fz

a+b fz+c f2 z
=

d

a
-

fz Hb d-a e+c d fzL
a Ia+b fz+c f2 zM

� Rule:

à d + e fd+e x

a + b fd+e x + c f2 Hd+e xL âx �
d x

a
-
1

a
à fd+e x Ib d - a e + c d fd+e xM

a + b fd+e x + c f2 Hd+e xL âx

� Program code:

IntAId_+e_.*f_^u_M�Ia_+b_.*f_^u_+c_.*f_^v_M, x_SymbolE :=

d*x�a -

Dist@1�a,Int@f^u*Hb*d-a*e+c*d*f^uL�Ha+b*f^u+c*f^vL,xDD �;
FreeQ@8a,b,c,d,e,f<,xD && LinearQ@u,xD && LinearQ@v,xD && ZeroQ@2*u-vD &&

Not@RationalQ@Rt@b^2-4*a*c,2DDD
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� Derivation: Algebraic simplification

� Basis: 1

a+b z+
c

z

=
z

c+a z+b z2

� Rule:

à u

a + b fd+e x + c f-Hd+e xL âx � à u fd+e x

c + a fd+e x + b f2 Hd+e xL âx

� Program code:

IntAu_�Ia_+b_.*f_^v_+c_.*f_^w_M, x_SymbolE :=

Int@u*f^v�Hc+a*f^v+b*f^H2*vLL,xD �;
FreeQ@8a,b,c,f<,xD && LinearQ@v,xD && LinearQ@w,xD && ZeroQ@v+wD &&

If@RationalQ@Coefficient@v,x,1DD, Coefficient@v,x,1D>0, LeafCount@vD<LeafCount@wDD
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à xm Hãx + xmLn âx

� Derivation: Algebraic expansion

� Basis: Ùf@xD Hãx + f@xDLn âx � -
Hãx+f@xDLn+1

n+1
+ Ù Hãx + f@xDLn+1 âx + Ùf¢@xD Hãx + f@xDLn âx

� Rule: If  m > 0 ì n + 1 ¹ 0, then

à xm Hãx + xmLn âx � -
Hãx + xmLn+1

n + 1
+ à Hãx + xmLn+1 âx + m à xm-1 Hãx + xmLn âx

� Program code:

IntAx_^m_.*IE^x_+x_^m_.M^n_,x_SymbolE :=

-HE^x+x^mL^Hn+1L�Hn+1L +

Int@HE^x+x^mL^Hn+1L,xD +

Dist@m,Int@x^Hm-1L*HE^x+x^mL^n,xDD �;
RationalQ@8m,n<D && m>0 && NonzeroQ@n+1D

Integration Rules for Exponential Functions


