
à Sech@a + b xDn âx

� Reference:  G&R 2.423.9, CRC 558, A&S 4.5.81

� Derivation: Integration by substitution

� Basis: Sech@zD =
Sinh¢@zD

1+Sinh@zD2

� Rule:

à Sech@a + b xD âx �
ArcTan@Sinh@a + b xDD

b

� Program code:

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

H* -ArcCot@Sinh@a+b*xDD�b *L
ArcTan@Sinh@a+b*xDD�b �;

FreeQ@8a,b<,xD

� Reference: G&R 2.423.1', CRC 559', A&S 4.5.80'

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

H* -ArcTanh@Cosh@a+b*xDD�b *L
-ArcCoth@Cosh@a+b*xDD�b �;

FreeQ@8a,b<,xD

� Reference: G&R 2.423.10, CRC 571

� Derivation: Primitive rule

� Basis: Tanh¢@zD = Sech@zD2

� Rule:

à Sech@a + b xD2 âx �
Tanh@a + b xD

b

� Program code:

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

Tanh@a+b*xD�b �;
FreeQ@8a,b<,xD

� Reference: G&R 2.423.2, CRC 575

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

-Coth@a+b*xD�b �;
FreeQ@8a,b<,xD
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� Derivation: Integration by substitution

� Basis: If n
2

Î Z, then  Sech@zDn = I1 - Tanh@zD2M n-2

2 Tanh¢@zD
� Note: This rule is used for even n since it requires fewer steps and results in a simpler antiderivative than the recursive rule.

� Rule: If n
2

Î Z í n > 1, then

à Sech@a + b xDn âx �
1

b
SubstBà I1 - x2M n-2

2 âx, x, Cosh@a + b xDF

� Program code:

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

Dist@1�b,Subst@Int@Regularize@H1-x^2L^HHn-2L�2L,xD,xD,x,Tanh@a+b*xDDD �;
FreeQ@8a,b<,xD && EvenQ@nD && n>1

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

Dist@-1�b,Subst@Int@Regularize@H-1+x^2L^HHn-2L�2L,xD,xD,x,Coth@a+b*xDDD �;
FreeQ@8a,b<,xD && EvenQ@nD && n>1

� Reference: G&R 2.411.6, CRC 568b

� Derivation: Integration by parts with a double-back flip

� Rule: If n
2

Î Z í n > 1, then

à Sech@a + b xDn âx �
Sinh@a + b xD Sech@a + b xDn-1

b Hn - 1L +
n - 2

n - 1
à Sech@a + b xDn-2 âx

� Program code:

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

Sinh@a+b*xD*Sech@a+b*xD^Hn-1L�Hb*Hn-1LL +

Dist@Hn-2L�Hn-1L,Int@Sech@a+b*xD^Hn-2L,xDD �;
FreeQ@8a,b<,xD && Not@EvenQ@nDD && RationalQ@nD && n>1

� Reference: G&R 2.411.5, CRC 568a

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

-Cosh@a+b*xD*Csch@a+b*xD^Hn-1L�Hb*Hn-1LL -

Dist@Hn-2L�Hn-1L,Int@Csch@a+b*xD^Hn-2L,xDD �;
FreeQ@8a,b<,xD && Not@EvenQ@nDD && RationalQ@nD && n>1
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à Hc Sech@a + b xDLn âx

� Derivation: Piecewise constant extraction

� Basis: ¶zHHc � f@zDLn f@zDnL = 0

� Note: The special case rules for c = 1 and n = -
1

2
 are required due to an idem potent problem in Mathematica 6 & 7.

� Rule: If  -1 < n < 1, then

à Hc Sech@a + b xDLn âx � Hc Sech@a + b xDLn Cosh@a + b xDn à 1

Cosh@a + b xDn
âx

� Program code:

IntA1�Sqrt@Sech@a_.+b_.*x_DD,x_SymbolE :=

Sqrt@Cosh@a+b*xDD*Sqrt@Sech@a+b*xDD*Int@Sqrt@Cosh@a+b*xDD,xD �;
FreeQ@8a,b<,xD

IntAIc_.*Sech@a_.+b_.*x_DM^n_,x_SymbolE :=

Hc*Sech@a+b*xDL^n*Cosh@a+b*xD^n*Int@1�Cosh@a+b*xD^n,xD �;
FreeQ@8a,b,c<,xD && RationalQ@nD && -1<n<1

IntA1�Sqrt@Csch@a_.+b_.*x_DD,x_SymbolE :=

Sqrt@Csch@a+b*xDD*Sqrt@Sinh@a+b*xDD*Int@Sqrt@Sinh@a+b*xDD,xD �;
FreeQ@8a,b<,xD

IntAIc_.*Csch@a_.+b_.*x_DM^n_,x_SymbolE :=

Hc*Csch@a+b*xDL^n*Sinh@a+b*xD^n*Int@1�Sinh@a+b*xD^n,xD �;
FreeQ@8a,b,c<,xD && RationalQ@nD && -1<n<1

� Reference: G&R 2.411.6, CRC 568b

� Derivation: Integration by parts with a double-back flip

� Rule: If  n > 1, then

à Hc Sech@a + b xDLn âx �
c Sinh@a + b xD Hc Sech@a + b xDLn-1

b Hn - 1L +
c2 Hn - 2L

n - 1
à Hc Sech@a + b xDLn-2 âx

� Program code:

IntAIc_.*Sech@a_.+b_.*x_DM^n_,x_SymbolE :=

c*Sinh@a+b*xD*Hc*Sech@a+b*xDL^Hn-1L�Hb*Hn-1LL +

Dist@c^2*Hn-2L�Hn-1L,Int@Hc*Sech@a+b*xDL^Hn-2L,xDD �;
FreeQ@8a,b,c<,xD && FractionQ@nD && n>1
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� Reference: G&R 2.411.5, CRC 568a

IntAIc_.*Csch@a_.+b_.*x_DM^n_,x_SymbolE :=

-c*Cosh@a+b*xD*Hc*Csch@a+b*xDL^Hn-1L�Hb*Hn-1LL -

Dist@c^2*Hn-2L�Hn-1L,Int@Hc*Csch@a+b*xDL^Hn-2L,xDD �;
FreeQ@8a,b,c<,xD && FractionQ@nD && n>1

� Reference: G&R 2.411.1, CRC 567a

� Derivation: Integration by parts with a double-back flip

� Rule: If  n < -1, then

à Hc Sech@a + b xDLn âx � -
Sinh@a + b xD Hc Sech@a + b xDLn+1

b c n
+

Hn + 1L
c2 n

à Hc Sech@a + b xDLn+2 âx

� Program code:

IntAIc_.*Sech@a_.+b_.*x_DM^n_,x_SymbolE :=

-Sinh@a+b*xD*Hc*Sech@a+b*xDL^Hn+1L�Hb*c*nL +

Dist@Hn+1L�Hc^2*nL,Int@Hc*Sech@a+b*xDL^Hn+2L,xDD �;
FreeQ@8a,b,c<,xD && FractionQ@nD && n<-1

� Reference: G&R 2.411.2, CRC 567b

IntAIc_.*Csch@a_.+b_.*x_DM^n_,x_SymbolE :=

-Cosh@a+b*xD*Hc*Csch@a+b*xDL^Hn+1L�Hb*c*nL -

Dist@Hn+1L�Hc^2*nL,Int@Hc*Csch@a+b*xDL^Hn+2L,xDD �;
FreeQ@8a,b,c<,xD && FractionQ@nD && n<-1
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à Ha + b Sech@c + d xDLn�2 âx

� Rule: If  a2 - b2 = 0, then

á a + b Sech@c + d xD âx �

2 a ArcTanB -1 +
a Sech@c+d xD

b
F Tanh@c + d xD

d -1 +
a Sech@c+d xD

b
a + b Sech@c + d xD

� Program code:

Int@Sqrt@a_+b_.*Sech@c_.+d_.*x_DD,x_SymbolD :=

2*a*ArcTan@Sqrt@-1+a�b*Sech@c+d*xDDD*Tanh@c+d*xD�
Hd*Sqrt@-1+a�b*Sech@c+d*xDD*Sqrt@a+b*Sech@c+d*xDDL �;

FreeQ@8a,b,c,d<,xD && ZeroQ@a^2-b^2D

Int@Sqrt@a_+b_.*Csch@c_.+d_.*x_DD,x_SymbolD :=

2*a*ArcTan@Sqrt@-1-a�b*Csch@c+d*xDDD*Coth@c+d*xD�
Hd*Sqrt@-1-a�b*Csch@c+d*xDD*Sqrt@a+b*Csch@c+d*xDDL �;

FreeQ@8a,b,c,d<,xD && ZeroQ@a^2+b^2D

� Note: Is there a simpler antiderivative?

� Rule: If  a2 - b2 = 0, then

à 1

a + b Sech@c + d xD âx �

-
Coth@c + d xD -a + b Sech@c + d xD a + b Sech@c + d xD

a3�2 d

2 ArcTanB 2 a

-a + b Sech@c + d xD F + 2 ArcTanB -a + b Sech@c + d xD
a

F

� Program code:

IntA1�Sqrt@a_+b_.*Sech@c_.+d_.*x_DD,x_SymbolE :=

-Coth@c+d*xD*Sqrt@-a+b*Sech@c+d*xDD*Sqrt@a+b*Sech@c+d*xDD�Ha^H3�2L*dL*

HSqrt@2D*ArcTan@Sqrt@2*aD�Sqrt@-a+b*Sech@c+d*xDDD+2*ArcTan@Sqrt@-a+b*Sech@c+d*xDD�Sqrt@aDDL �;
FreeQ@8a,b,c,d<,xD && ZeroQ@a^2-b^2D

IntA1�Sqrt@a_+b_.*Csch@c_.+d_.*x_DD,x_SymbolE :=

-Sqrt@-a+b*Csch@c+d*xDD*Sqrt@a+b*Csch@c+d*xDD*Tanh@c+d*xD�a^H3�2L*

HSqrt@2D*ArcTan@Sqrt@2*aD�Sqrt@-a+b*Csch@c+d*xDDD+2*ArcTan@Sqrt@-a+b*Csch@c+d*xDD�Sqrt@aDDL �;
FreeQ@8a,b,c,d<,xD && ZeroQ@a^2+b^2D
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à xm Sech@a + b xDn âx

� Derivation: Integration by parts

� Rule: If  m Î Z ì m > 0, then

à xm Sech@a + b xD âx �
2 xm ArcTanAãa+b xE

b
-
2 m

b
à xm-1 ArcTanAãa+b xE âx

� Program code:

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

2*x^m*ArcTan@E^Ha+b*xLD�b -

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

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

-2*x^m*ArcTanh@E^Ha+b xLD�b +

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

� Reference: CRC 430h

� Rule: If  m > 0, then

à xm Sech@a + b xD2 âx �
xm Tanh@a + b xD

b
-
m

b
à xm-1 Tanh@a + b xD âx

� Program code:

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

x^m*Tanh@a+b*xD�b -

Dist@m�b,Int@x^Hm-1L*Tanh@a+b*xD,xDD �;
FreeQ@8a,b<,xD && RationalQ@mD && m>0

� Reference:  CRC 428h

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

-x^m*Coth@a+b*xD�b +

Dist@m�b,Int@x^Hm-1L*Coth@a+b*xD,xDD �;
FreeQ@8a,b<,xD && RationalQ@mD && m>0
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� Reference: G&R 2.643.2h, CRC 431h

� Rule: If  n > 1 ì n ¹ 2, then

à x Sech@a + b xDn âx �
x Tanh@a + b xD Sech@a + b xDn-2

b Hn - 1L +
Sech@a + b xDn-2

b2 Hn - 1L Hn - 2L +
n - 2

n - 1
à x Sech@a + b xDn-2 âx

� Program code:

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

x*Tanh@a+b*xD*Sech@a+b*xD^Hn-2L�Hb*Hn-1LL +

Sech@a+b*xD^Hn-2L�Hb^2*Hn-1L*Hn-2LL +

Dist@Hn-2L�Hn-1L,Int@x*Sech@a+b*xD^Hn-2L,xDD �;
FreeQ@8a,b<,xD && RationalQ@nD && n>1 && n¹2

� Reference: G&R 2.643.1h, CRC 429h

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

-x*Coth@a+b*xD*Csch@a+b*xD^Hn-2L�Hb*Hn-1LL -

Csch@a+b*xD^Hn-2L�Hb^2*Hn-1L*Hn-2LL -

Dist@Hn-2L�Hn-1L,Int@x*Csch@a+b*xD^Hn-2L,xDD �;
FreeQ@8a,b<,xD && RationalQ@nD && n>1 && n¹2

� Reference: G&R 2.643.2h

� Rule: If  m > 1 ì n > 1 ì n ¹ 2, then

à xm Sech@a + b xDn âx �
xm Tanh@a + b xD Sech@a + b xDn-2

b Hn - 1L +
m xm-1 Sech@a + b xDn-2

b2 Hn - 1L Hn - 2L +

n - 2

n - 1
à xm Sech@a + b xDn-2 âx -

m Hm - 1L
b2 Hn - 1L Hn - 2L à xm-2 Sech@a + b xDn-2 âx

� Program code:

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

x^m*Tanh@a+b*xD*Sech@a+b*xD^Hn-2L�Hb*Hn-1LL +

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

Dist@Hn-2L�Hn-1L,Int@x^m*Sech@a+b*xD^Hn-2L,xDD -

Dist@m*Hm-1L�Hb^2*Hn-1L*Hn-2LL,Int@x^Hm-2L*Sech@a+b*xD^Hn-2L,xDD �;
FreeQ@8a,b<,xD && RationalQ@8m,n<D && m>1 && n>1 && n¹2

� Reference: G&R 2.643.1h

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

-x^m*Coth@a+b*xD*Csch@a+b*xD^Hn-2L�Hb*Hn-1LL -

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

Dist@Hn-2L�Hn-1L,Int@x^m*Csch@a+b*xD^Hn-2L,xDD +

Dist@m*Hm-1L�Hb^2*Hn-1L*Hn-2LL,Int@x^Hm-2L*Csch@a+b*xD^Hn-2L,xDD �;
FreeQ@8a,b<,xD && RationalQ@8m,n<D && m>1 && n>1 && n¹2
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� Reference: G&R 2.631.3h

� Rule: If  n < -1, then

à x Sech@a + b xDn âx � -
Sech@a + b xDn

b2 n2
-
x Sinh@a + b xD Sech@a + b xDn+1

b n
+
n + 1

n
à x Sech@a + b xDn+2 âx

� Program code:

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

-Sech@a+b*xD^n�Hb^2*n^2L -

x*Sinh@a+b*xD*Sech@a+b*xD^Hn+1L�Hb*nL +

Dist@Hn+1L�n,Int@x*Sech@a+b*xD^Hn+2L,xDD �;
FreeQ@8a,b<,xD && RationalQ@nD && n<-1

� Reference: G&R 2.631.2h

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

-Csch@a+b*xD^n�Hb^2*n^2L -

x*Cosh@a+b*xD*Csch@a+b*xD^Hn+1L�Hb*nL -

Dist@Hn+1L�n,Int@x*Csch@a+b*xD^Hn+2L,xDD �;
FreeQ@8a,b<,xD && RationalQ@nD && n<-1

� Reference: G&R 2.631.3h

� Rule: If  m > 1 ì n < -1, then

à xm Sech@a + b xDn âx � -
m xm-1 Sech@a + b xDn

b2 n2
-
xm Sinh@a + b xD Sech@a + b xDn+1

b n
+

n + 1

n
à xm Sech@a + b xDn+2 âx +

m Hm - 1L
b2 n2

à xm-2 Sech@a + b xDn âx

� Program code:

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

-m*x^Hm-1L*Sech@a+b*xD^n�Hb^2*n^2L -

x^m*Sinh@a+b*xD*Sech@a+b*xD^Hn+1L�Hb*nL +

Dist@Hn+1L�n,Int@x^m*Sech@a+b*xD^Hn+2L,xDD +

Dist@m*Hm-1L�Hb^2*n^2L,Int@x^Hm-2L*Sech@a+b*xD^n,xDD �;
FreeQ@8a,b<,xD && RationalQ@8m,n<D && m>1 && n<-1

� Reference: G&R 2.631.2h

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

-m*x^Hm-1L*Csch@a+b*xD^n�Hb^2*n^2L -

x^m*Cosh@a+b*xD*Csch@a+b*xD^Hn+1L�Hb*nL -

Dist@Hn+1L�n,Int@x^m*Csch@a+b*xD^Hn+2L,xDD +

Dist@m*Hm-1L�Hb^2*n^2L,Int@x^Hm-2L*Csch@a+b*xD^n,xDD �;
FreeQ@8a,b<,xD && RationalQ@8m,n<D && m>1 && n<-1
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à Ha + b Sech@c + d xDnLm âx

� Derivation: Algebraic simplification

� Basis: If  n Î Z, then  a + b Sech@zDn =
b+a Cosh@zDn
Cosh@zDn

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

à Ha + b Sech@vDnLm
âx � à Hb + a Cosh@vDnLm

Cosh@vDm n
âx

� Program code:

IntAIa_+b_.*Sech@v_D^n_.M^m_,x_SymbolE :=

Int@Hb+a*Cosh@vD^nL^m�Cosh@vD^Hm*nL,xD �;
FreeQ@8a,b<,xD && IntegersQ@m,nD && m<0 && n>0

IntAIa_+b_.*Csch@v_D^n_.M^m_,x_SymbolE :=

Int@Hb+a*Sinh@vD^nL^m�Sinh@vD^Hm*nL,xD �;
FreeQ@8a,b<,xD && IntegersQ@m,nD && m<0 && n>0

� Derivation: Algebraic simplification

� Basis: If  n Î Z, then  a + b Sech@zDn =
b+a Cosh@zDn
Cosh@zDn

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

à Cosh@vDp Ha + b Sech@vDnLm
âx � à Cosh@vDp-m n Hb + a Cosh@vDnLm

âx

� Program code:

IntACosh@v_D^p_.*Ia_+b_.*Sech@v_D^n_.M^m_,x_SymbolE :=

Int@Cosh@vD^Hp-m*nL*Hb+a*Cosh@vD^nL^m,xD �;
FreeQ@8a,b<,xD && IntegersQ@m,n,pD && m<0 && n>0

IntASinh@v_D^p_.*Ia_+b_.*Csch@v_D^n_.M^m_,x_SymbolE :=

Int@Sinh@vD^Hp-m*nL*Hb+a*Sinh@vD^nL^m,xD �;
FreeQ@8a,b<,xD && IntegersQ@m,n,pD && m<0 && n>0
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à Csch@a + b xDm Sech@a + b xDn âx

� Reference: G&R 2.423.49

� Rule: If  b > 0, then

à Csch@a + b xD Sech@a + b xD âx �
Log@Tanh@a + b xDD

b

� Program code:

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

Log@Tanh@a+b*xDD�b �;
FreeQ@8a,b<,xD && PosQ@bD

� Rule: If  m + n - 2 = 0 ì n - 1 ¹ 0 ì n > 0, then

à Csch@a + b xDm Sech@a + b xDn âx �
Csch@a + b xDm-1 Sech@a + b xDn-1

b Hn - 1L

� Program code:

Int@Csch@a_.+b_.*x_D^m_*Sech@a_.+b_.*x_D^n_,x_SymbolD :=

Csch@a+b*xD^Hm-1L*Sech@a+b*xD^Hn-1L�Hb*Hn-1LL �;
FreeQ@8a,b,m,n<,xD && ZeroQ@m+n-2D && NonzeroQ@n-1D && PosQ@nD

� Derivation: Integration by substitution

� Basis: If  m, n,
m+n

2
Î Z, then Csch@zDm Sech@zDn �

I1-Tanh@zD2M m+n

2
-1

Tanh@zDm Tanh¢@zD
� Rule: If  m, n,

m+n

2
Î Z í 0 < m £ n, then

á Csch@a + b xDm Sech@a + b xDn âx �
1

b
SubstBá

I1 - x2M m+n

2
-1

xm
âx, x, Tanh@a + b xDF

� Program code:

Int@Csch@a_.+b_.*x_D^m_.*Sech@a_.+b_.*x_D^n_,x_SymbolD :=

Dist@1�b,Subst@Int@Regularize@H1-x^2L^HHm+nL�2-1L�x^m,xD,xD,x,Tanh@a+b*xDDD �;
FreeQ@8a,b<,xD && IntegersQ@m,nD && EvenQ@m+nD && 0<m<=n
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� Reference: G&R 2.411.4

� Rule: If  m < -1 ì n > 1, then

à Csch@a + b xDm Sech@a + b xDn âx � -
Csch@a + b xDm+1 Sech@a + b xDn-1

b Hn - 1L -

m + 1

n - 1
à Csch@a + b xDm+2 Sech@a + b xDn-2 âx

� Program code:

Int@Csch@a_.+b_.*x_D^m_*Sech@a_.+b_.*x_D^n_,x_SymbolD :=

-Csch@a+b*xD^Hm+1L*Sech@a+b*xD^Hn-1L�Hb*Hn-1LL -

Dist@Hm+1L�Hn-1L,Int@Csch@a+b*xD^Hm+2L*Sech@a+b*xD^Hn-2L,xDD �;
FreeQ@8a,b<,xD && RationalQ@8m,n<D && m<-1 && n>1

� Reference: G&R 2.411.6, CRC 568b, A&S 4.5.86b

� Rule: If  n > 1 í m+n

2
Ï Z í Ø J n

2
,

m-1

2
Î Z í m > 1N, then

à Csch@a + b xDm Sech@a + b xDn âx �
Csch@a + b xDm-1 Sech@a + b xDn-1

b Hn - 1L +

m + n - 2

n - 1
à Csch@a + b xDm Sech@a + b xDn-2 âx

� Program code:

Int@Csch@a_.+b_.*x_D^m_.*Sech@a_.+b_.*x_D^n_,x_SymbolD :=

Csch@a+b*xD^Hm-1L*Sech@a+b*xD^Hn-1L�Hb*Hn-1LL +

Dist@Hm+n-2L�Hn-1L,Int@Csch@a+b*xD^m*Sech@a+b*xD^Hn-2L,xDD �;
FreeQ@8a,b,m<,xD && RationalQ@nD && n>1 && Not@EvenQ@m+nDD && Not@EvenQ@nD && OddQ@mD && m>1D

� Reference: G&R 2.411.1, CRC 567a, A&S 4.5.85a

� Rule: If  n < -1 ì m + n ¹ 0, then

à Csch@a + b xDm Sech@a + b xDn âx � -
Csch@a + b xDm-1 Sech@a + b xDn+1

b Hm + nL +

n + 1

m + n
à Csch@a + b xDm Sech@a + b xDn+2 âx

� Program code:

Int@Csch@a_.+b_.*x_D^m_.*Sech@a_.+b_.*x_D^n_,x_SymbolD :=

-Csch@a+b*xD^Hm-1L*Sech@a+b*xD^Hn+1L�Hb*Hm+nLL +

Dist@Hn+1L�Hm+nL,Int@Csch@a+b*xD^m*Sech@a+b*xD^Hn+2L,xDD �;
FreeQ@8a,b,m<,xD && RationalQ@nD && n<-1 && NonzeroQ@m+nD
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à Csch@a + b xDm Sech@a + b xDn âx

� Reference: G&R 2.423.49'

� Rule: If  Ø Hb > 0L, then

à Csch@a + b xD Sech@a + b xD âx � -
Log@Coth@a + b xDD

b

� Program code:

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

-Log@Coth@a+b*xDD�b �;
FreeQ@8a,b<,xD && NegQ@bD

� Rule: If  m + n - 2 = 0 ì m - 1 ¹ 0 ì m > 0, then

à Csch@a + b xDm Sech@a + b xDn âx � -
Csch@a + b xDm-1 Sech@a + b xDn-1

b Hm - 1L

� Program code:

Int@Csch@a_.+b_.*x_D^m_*Sech@a_.+b_.*x_D^n_,x_SymbolD :=

-Csch@a+b*xD^Hm-1L*Sech@a+b*xD^Hn-1L�Hb*Hm-1LL �;
FreeQ@8a,b,m,n<,xD && ZeroQ@m+n-2D && NonzeroQ@m-1D && PosQ@mD

� Derivation: Integration by substitution

� Basis: If  m, n,
m+n

2
Î Z, then Csch@zDm Sech@zDn = -

I-1+Coth@zD2M m+n

2
-1

Coth@zDn Coth¢@zD
� Rule: If  m, n,

m+n

2
Î Z í 0 < n < m, then

á Csch@a + b xDm Sech@a + b xDn âx � -
1

b
SubstBIntB I-1 + x2M m+n

2
-1

xn
, xF, x, Coth@a + b xDF

� Program code:

Int@Csch@a_.+b_.*x_D^m_*Sech@a_.+b_.*x_D^n_.,x_SymbolD :=

Dist@-1�b,Subst@Int@Regularize@H-1+x^2L^HHm+nL�2-1L�x^n,xD,xD,x,Coth@a+b*xDDD �;
FreeQ@8a,b<,xD && IntegersQ@m,nD && EvenQ@m+nD && 0<n<m
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� Reference: G&R 2.411.3

� Rule: If  m > 1 ì n < -1, then

à Csch@a + b xDm Sech@a + b xDn âx � -
Csch@a + b xDm-1 Sech@a + b xDn+1

b Hm - 1L -

n + 1

m - 1
à Csch@a + b xDm-2 Sech@a + b xDn+2 âx

� Program code:

Int@Csch@a_.+b_.*x_D^m_*Sech@a_.+b_.*x_D^n_,x_SymbolD :=

-Csch@a+b*xD^Hm-1L*Sech@a+b*xD^Hn+1L�Hb*Hm-1LL -

Dist@Hn+1L�Hm-1L,Int@Csch@a+b*xD^Hm-2L*Sech@a+b*xD^Hn+2L,xDD �;
FreeQ@8a,b<,xD && RationalQ@8m,n<D && m>1 && n<-1

� Reference: G&R 2.411.5, CRC 568a, A&S 4.5.86a

� Rule: If  m > 1 í m+n

2
Ï Z í Ø J m

2
,

n-1

2
Î Z í n > 1N, then

à Csch@a + b xDm Sech@a + b xDn âx �

-
Csch@a + b xDm-1 Sech@a + b xDn-1

b Hm - 1L -

m + n - 2

m - 1
à Csch@a + b xDm-2 Sech@a + b xDn âx

� Program code:

Int@Csch@a_.+b_.*x_D^m_*Sech@a_.+b_.*x_D^n_.,x_SymbolD :=

-Csch@a+b*xD^Hm-1L*Sech@a+b*xD^Hn-1L�Hb*Hm-1LL -

Dist@Hm+n-2L�Hm-1L,Int@Csch@a+b*xD^Hm-2L*Sech@a+b*xD^n,xDD �;
FreeQ@8a,b,n<,xD && RationalQ@mD && m>1 && Not@EvenQ@m+nDD && Not@EvenQ@mD && OddQ@nD && n>1D
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� Reference: G&R 2.411.2, CRC 567b, A&S 4.5.85b

� Rule: If  m < -1 ì m + n ¹ 0, then

à Csch@a + b xDm Sech@a + b xDn âx � -
Csch@a + b xDm+1 Sech@a + b xDn-1

b Hm + nL -

m + 1

m + n
à Csch@a + b xDm+2 Sech@a + b xDn âx

� Program code:

Int@Csch@a_.+b_.*x_D^m_*Sech@a_.+b_.*x_D^n_.,x_SymbolD :=

-Csch@a+b*xD^Hm+1L*Sech@a+b*xD^Hn-1L�Hb*Hm+nLL -

Dist@Hm+1L�Hm+nL,Int@Csch@a+b*xD^Hm+2L*Sech@a+b*xD^n,xDD �;
FreeQ@8a,b,n<,xD && RationalQ@mD && m<-1 && NonzeroQ@m+nD
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à Sech@a + b xDm Tanh@a + b xDn âx

� Derivation: Power rule for integration

� Rule:

à Sech@a + b xDm Tanh@a + b xD âx � -
Sech@a + b xDm

b m

� Program code:

Int@Sech@a_.+b_.*x_D^m_.*Tanh@a_.+b_.*x_D^n_.,x_SymbolD :=

-Sech@a+b*xD^m�Hb*mL �;
FreeQ@8a,b,m<,xD && n===1

Int@Csch@a_.+b_.*x_D^m_.*Coth@a_.+b_.*x_D^n_.,x_SymbolD :=

-Csch@a+b*xD^m�Hb*mL �;
FreeQ@8a,b,m<,xD && n===1

� Derivation: Integration by substitution

� Basis: If m
2

Î Z, then Sech@zDm = I1 - Tanh@zD2M m-2

2 Tanh¢@zD
� Rule: If  m

2
Î Z í m > 2 í Ø J n-1

2
Î Z í 0 < n < m - 1N, then

à Sech@a + b xDm Tanh@a + b xDn âx �
1

b
SubstBIntBxn I1 - x2M m-2

2 , xF, x, Tanh@a + b xDF

� Program code:

Int@Sech@a_.+b_.*x_D^m_*Tanh@a_.+b_.*x_D^n_.,x_SymbolD :=

Dist@1�b,Subst@Int@Regularize@x^n*H1-x^2L^HHm-2L�2L,xD,xD,x,Tanh@a+b*xDDD �;
FreeQ@8a,b,n<,xD && EvenQ@mD && m>2 && Not@OddQ@nD && 0<n<m-1D

Int@Csch@a_.+b_.*x_D^m_*Coth@a_.+b_.*x_D^n_.,x_SymbolD :=

Dist@-1�b,Subst@Int@Regularize@x^n*H-1+x^2L^HHm-2L�2L,xD,xD,x,Coth@a+b*xDDD �;
FreeQ@8a,b,n<,xD && EvenQ@mD && m>2 && Not@OddQ@nD && 0<n<m-1D
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� Derivation: Integration by substitution

� Basis: If  n-1

2
Î Z, then Sech@zDm Tanh@zDn = -Sech@zDm-1 I1 - Sech@zD2M n-1

2 Sech¢@zD
� Rule: If  n-1

2
Î Z í Ø J m

2
Î Z í 0 < m £ n + 1N, then

à Sech@a + b xDm Tanh@a + b xDn âx � -
1

b
SubstBà xm-1 I1 - x2M n-1

2 âx, x, Sech@a + b xDF

� Program code:

Int@Sech@a_.+b_.*x_D^m_.*Tanh@a_.+b_.*x_D^n_.,x_SymbolD :=

Dist@-1�b,Subst@Int@Regularize@x^Hm-1L*H1-x^2L^HHn-1L�2L,xD,xD,x,Sech@a+b*xDDD �;
FreeQ@8a,b,m<,xD && OddQ@nD && Not@EvenQ@mD && 0<m<=n+1D

Int@Csch@a_.+b_.*x_D^m_.*Coth@a_.+b_.*x_D^n_.,x_SymbolD :=

Dist@-1�b,Subst@Int@Regularize@x^Hm-1L*H1+x^2L^HHn-1L�2L,xD,xD,x,Csch@a+b*xDDD �;
FreeQ@8a,b,m<,xD && OddQ@nD && Not@EvenQ@mD && 0<m<=n+1D

� Reference: G&R 2.411.5, CRC 568a

� Rule: If  m > 1 í n < -1 í m

2
Ï Z, then

à Sech@a + b xDm Tanh@a + b xDn âx �
Sech@a + b xDm-2 Tanh@a + b xDn+1

b Hn + 1L +

m - 2

n + 1
à Sech@a + b xDm-2 Tanh@a + b xDn+2 âx

� Program code:

Int@Sech@a_.+b_.*x_D^m_*Tanh@a_.+b_.*x_D^n_,x_SymbolD :=

Sech@a+b*xD^Hm-2L*Tanh@a+b*xD^Hn+1L�Hb*Hn+1LL +

Dist@Hm-2L�Hn+1L,Int@Sech@a+b*xD^Hm-2L*Tanh@a+b*xD^Hn+2L,xDD �;
FreeQ@8a,b<,xD && RationalQ@8m,n<D && m>1 && n<-1 && Not@EvenQ@mDD

� Reference: G&R 2.411.6, CRC 568b

Int@Csch@a_.+b_.*x_D^m_.*Coth@a_.+b_.*x_D^n_,x_SymbolD :=

-Csch@a+b*xD^Hm-2L*Coth@a+b*xD^Hn+1L�Hb*Hn+1LL -

Dist@Hm-2L�Hn+1L,Int@Csch@a+b*xD^Hm-2L*Coth@a+b*xD^Hn+2L,xDD �;
FreeQ@8a,b<,xD && RationalQ@8m,n<D && m>1 && n<-1 && Not@EvenQ@mDD
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� Reference: G&R 2.411.2, CRC 567b

� Rule: If  m < -1 í n > 1 í m

2
Ï Z, then

à Sech@a + b xDm Tanh@a + b xDn âx � -
Sech@a + b xDm Tanh@a + b xDn-1

b m
+

n - 1

m
à Sech@a + b xDm+2 Tanh@a + b xDn-2 âx

� Program code:

Int@Sech@a_.+b_.*x_D^m_*Tanh@a_.+b_.*x_D^n_,x_SymbolD :=

-Sech@a+b*xD^m*Tanh@a+b*xD^Hn-1L�Hb*mL +

Dist@Hn-1L�m,Int@Sech@a+b*xD^Hm+2L*Tanh@a+b*xD^Hn-2L,xDD �;
FreeQ@8a,b<,xD && RationalQ@8m,n<D && m<-1 && n>1 && Not@EvenQ@mDD

� Reference: G&R 2.411.1, CRC 567a

Int@Csch@a_.+b_.*x_D^m_*Coth@a_.+b_.*x_D^n_,x_SymbolD :=

-Csch@a+b*xD^m*Coth@a+b*xD^Hn-1L�Hb*mL -

Dist@Hn-1L�m,Int@Csch@a+b*xD^Hm+2L*Coth@a+b*xD^Hn-2L,xDD �;
FreeQ@8a,b<,xD && RationalQ@8m,n<D && m<-1 && n>1 && Not@EvenQ@mDD

� Reference: G&R 2.411.1, CRC 567a

� Rule: If  m + n + 1 = 0, then

à Sech@a + b xDm Tanh@a + b xDn âx � -
Sech@a + b xDm Tanh@a + b xDn+1

b m

� Program code:

Int@Sech@a_.+b_.*x_D^m_*Tanh@a_.+b_.*x_D^n_,x_SymbolD :=

-Sech@a+b*xD^m*Tanh@a+b*xD^Hn+1L�Hb*mL �;
FreeQ@8a,b,m,n<,xD && ZeroQ@m+n+1D

� Reference: G&R 2.411.2, CRC 567b

Int@Csch@a_.+b_.*x_D^m_.*Coth@a_.+b_.*x_D^n_,x_SymbolD :=

-Csch@a+b*xD^m*Coth@a+b*xD^Hn+1L�Hb*mL �;
FreeQ@8a,b,m,n<,xD && ZeroQ@m+n+1D
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� Rule: If  m < -1 í m

2
Ï Z, then

à Sech@a + b xDm Tanh@a + b xDn âx � -
Sech@a + b xDm Tanh@a + b xDn+1

b m
+

m + n + 1

m
à Sech@a + b xDm+2 Tanh@a + b xDn âx

� Program code:

Inth@Sech@a_.+b_.*x_D^m_*Tanh@a_.+b_.*x_D^n_,x_SymbolD :=

-Sech@a+b*xD^m*Tanh@a+b*xD^Hn+1L�Hb*mL +

Dist@Hm+n+1L�m,Int@Sech@a+b*xD^Hm+2L*Tanh@a+b*xD^n,xDD �;
FreeQ@8a,b,n<,xD && RationalQ@mD && m<-1 && Not@EvenQ@mDD

Int@Csch@a_.+b_.*x_D^m_*Coth@a_.+b_.*x_D^n_,x_SymbolD :=

-Csch@a+b*xD^m*Coth@a+b*xD^Hn+1L�Hb*mL -

Dist@Hm+n+1L�m,Int@Csch@a+b*xD^Hm+2L*Coth@a+b*xD^n,xDD �;
FreeQ@8a,b,n<,xD && RationalQ@mD && m<-1 && Not@EvenQ@mDD

� Reference: G&R 2.411.6, CRC 568b

� Rule: If  m > 1 í m + n - 1 ¹ 0 í m

2
Ï Z í n-1

2
Ï Z, then

à Sech@a + b xDm Tanh@a + b xDn âx �
Sech@a + b xDm-2 Tanh@a + b xDn+1

b Hm + n - 1L +

m - 2

m + n - 1
à Sech@a + b xDm-2 Tanh@a + b xDn âx

� Program code:

Int@Sech@a_.+b_.*x_D^m_*Tanh@a_.+b_.*x_D^n_,x_SymbolD :=

Sech@a+b*xD^Hm-2L*Tanh@a+b*xD^Hn+1L�Hb*Hm+n-1LL +

Dist@Hm-2L�Hm+n-1L,Int@Sech@a+b*xD^Hm-2L*Tanh@a+b*xD^n,xDD �;
FreeQ@8a,b,n<,xD && RationalQ@mD && m>1 && NonzeroQ@m+n-1D && Not@EvenQ@mDD && Not@OddQ@nDD

� Reference: G&R 2.411.5, CRC 568a

Int@Csch@a_.+b_.*x_D^m_*Coth@a_.+b_.*x_D^n_,x_SymbolD :=

-Csch@a+b*xD^Hm-2L*Coth@a+b*xD^Hn+1L�Hb*Hm+n-1LL -

Dist@Hm-2L�Hm+n-1L,Int@Csch@a+b*xD^Hm-2L*Coth@a+b*xD^n,xDD �;
FreeQ@8a,b,n<,xD && RationalQ@mD && m>1 && NonzeroQ@m+n-1D && Not@EvenQ@mDD && Not@OddQ@nDD
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� Reference: G&R 2.411.3

� Rule: If  n > 1 í m + n - 1 ¹ 0 í m

2
Ï Z í n-1

2
Ï Z, then

à Sech@a + b xDm Tanh@a + b xDn âx � -
Sech@a + b xDm Tanh@a + b xDn-1

b Hm + n - 1L +

n - 1

m + n - 1
à Sech@a + b xDm Tanh@a + b xDn-2 âx

� Program code:

Int@Sech@a_.+b_.*x_D^m_.*Tanh@a_.+b_.*x_D^n_,x_SymbolD :=

-Sech@a+b*xD^m*Tanh@a+b*xD^Hn-1L�Hb*Hm+n-1LL +

Dist@Hn-1L�Hm+n-1L,Int@Sech@a+b*xD^m*Tanh@a+b*xD^Hn-2L,xDD �;
FreeQ@8a,b,m<,xD && RationalQ@nD && n>1 && NonzeroQ@m+n-1D && Not@EvenQ@mDD && Not@OddQ@nDD

� Reference: G&R 2.411.4

Int@Csch@a_.+b_.*x_D^m_.*Coth@a_.+b_.*x_D^n_,x_SymbolD :=

-Csch@a+b*xD^m*Coth@a+b*xD^Hn-1L�Hb*Hm+n-1LL +

Dist@Hn-1L�Hm+n-1L,Int@Csch@a+b*xD^m*Coth@a+b*xD^Hn-2L,xDD �;
FreeQ@8a,b,m<,xD && RationalQ@nD && n>1 && NonzeroQ@m+n-1D && Not@EvenQ@mDD && Not@OddQ@nDD

� Reference: G&R 2.411.4

� Rule: If  n < -1 í m

2
Ï Z, then

à Sech@a + b xDm Tanh@a + b xDn âx �
Sech@a + b xDm Tanh@a + b xDn+1

b Hn + 1L +

m + n + 1

n + 1
à Sech@a + b xDm Tanh@a + b xDn+2 âx

� Program code:

Int@Sech@a_.+b_.*x_D^m_*Tanh@a_.+b_.*x_D^n_,x_SymbolD :=

Sech@a+b*xD^m*Tanh@a+b*xD^Hn+1L�Hb*Hn+1LL +

Dist@Hm+n+1L�Hn+1L,Int@Sech@a+b*xD^m*Tanh@a+b*xD^Hn+2L,xDD �;
FreeQ@8a,b,m<,xD && RationalQ@nD && n<-1 && Not@EvenQ@mDD

� Reference: G&R 2.411.3

Int@Csch@a_.+b_.*x_D^m_.*Coth@a_.+b_.*x_D^n_,x_SymbolD :=

Csch@a+b*xD^m*Coth@a+b*xD^Hn+1L�Hb*Hn+1LL +

Dist@Hm+n+1L�Hn+1L,Int@Csch@a+b*xD^m*Coth@a+b*xD^Hn+2L,xDD �;
FreeQ@8a,b,m<,xD && RationalQ@nD && n<-1 && Not@EvenQ@mDD
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à xm Sech@a + b xnDp Sinh@a + b xnD âx

� Derivation: Integration by parts

� Rule: If  n Î Z ì m - n ³ 0 ì p - 1 ¹ 0, then

à xm Sech@a + b xnDp Sinh@a + b xnD âx � -
xm-n+1 Sech@a + b xnDp-1

b n Hp - 1L +
m - n + 1

b n Hp - 1L à xm-n Sech@a + b xnDp-1
âx

� Program code:

Int@x_^m_.*Sech@a_.+b_.*x_^n_.D^p_*Sinh@a_.+b_.*x_^n_.D,x_SymbolD :=

-x^Hm-n+1L*Sech@a+b*x^nD^Hp-1L�Hb*n*Hp-1LL +

Dist@Hm-n+1L�Hb*n*Hp-1LL,Int@x^Hm-nL*Sech@a+b*x^nD^Hp-1L,xDD �;
FreeQ@8a,b,p<,xD && RationalQ@mD && IntegerQ@nD && m-n>=0 && NonzeroQ@p-1D

Int@x_^m_.*Csch@a_.+b_.*x_^n_.D^p_*Cosh@a_.+b_.*x_^n_.D,x_SymbolD :=

-x^Hm-n+1L*Csch@a+b*x^nD^Hp-1L�Hb*n*Hp-1LL +

Dist@Hm-n+1L�Hb*n*Hp-1LL,Int@x^Hm-nL*Csch@a+b*x^nD^Hp-1L,xDD �;
FreeQ@8a,b,p<,xD && RationalQ@mD && IntegerQ@nD && m-n>=0 && NonzeroQ@p-1D

Integration Rules for Hyperbolic Secant Functions



à xm Sech@a + b xnDp Tanh@a + b xnD âx

� Derivation: Integration by parts

� Note: Dummy exponent q = 1 required in program code so InputForm of integrand is recognized.

� Rule: If  n Î Z ì m - n ³ 0, then

à xm Sech@a + b xnDp Tanh@a + b xnD âx � -
xm-n+1 Sech@a + b xnDp

b n p
+
m - n + 1

b n p
à xm-n Sech@a + b xnDp

âx

� Program code:

Int@x_^m_.*Sech@a_.+b_.*x_^n_.D^p_.*Tanh@a_.+b_.*x_^n_.D^q_.,x_SymbolD :=

-x^Hm-n+1L*Sech@a+b*x^nD^p�Hb*n*pL +

Dist@Hm-n+1L�Hb*n*pL,Int@x^Hm-nL*Sech@a+b*x^nD^p,xDD �;
FreeQ@8a,b,p<,xD && RationalQ@mD && IntegerQ@nD && m-n>=0 && q===1

Int@x_^m_.*Csch@a_.+b_.*x_^n_.D^p_.*Coth@a_.+b_.*x_^n_.D^q_.,x_SymbolD :=

-x^Hm-n+1L*Csch@a+b*x^nD^p�Hb*n*pL +

Dist@Hm-n+1L�Hb*n*pL,Int@x^Hm-nL*Csch@a+b*x^nD^p,xDD �;
FreeQ@8a,b,p<,xD && RationalQ@mD && IntegerQ@nD && m-n>=0 && q===1
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à Sech@a + b Log@c xnDDp âx

� Derivation: Algebraic simplification

� Basis: Sech@b Log@c xnDD =
2

Hc xnLb+
1

Hc xnLb

� Rule:

á Sech@b Log@c xnDDp
âx � á 2

Hc xnLb +
1

Hc xnLb

p

âx

� Program code:

Int@Sech@b_.*Log@c_.*x_^n_.DD^p_.,x_SymbolD :=

Int@H2�HHc*x^nL^b+1�Hc*x^nL^bLL^p,xD �;
FreeQ@c,xD && RationalQ@8b,n,p<D

Int@Csch@b_.*Log@c_.*x_^n_.DD^p_.,x_SymbolD :=

Int@H2�HHc*x^nL^b - 1�Hc*x^nL^bLL^p,xD �;
FreeQ@c,xD && RationalQ@8b,n,p<D

� Rule: If  p - 1 ¹ 0 ì b2 n2 Hp - 2L2 - 1 = 0, then

à Sech@a + b Log@c xnDDp
âx �

x Tanh@a + b Log@c xnDD Sech@a + b Log@c xnDDp-2

b n Hp - 1L +
x Sech@a + b Log@c xnDDp-2

b2 n2 Hp - 1L Hp - 2L

� Program code:

Int@Sech@a_.+b_.*Log@c_.*x_^n_.DD^p_,x_SymbolD :=

x*Tanh@a+b*Log@c*x^nDD*Sech@a+b*Log@c*x^nDD^Hp-2L�Hb*n*Hp-1LL +

x*Sech@a+b*Log@c*x^nDD^Hp-2L�Hb^2*n^2*Hp-1L*Hp-2LL �;
FreeQ@8a,b,c,n,p<,xD && NonzeroQ@p-1D && ZeroQ@b^2*n^2*Hp-2L^2-1D

Int@Csch@a_.+b_.*Log@c_.*x_^n_.DD^p_,x_SymbolD :=

-x*Coth@a+b*Log@c*x^nDD*Csch@a+b*Log@c*x^nDD^Hp-2L�Hb*n*Hp-1LL -

x*Csch@a+b*Log@c*x^nDD^Hp-2L�Hb^2*n^2*Hp-1L*Hp-2LL �;
FreeQ@8a,b,c,n,p<,xD && NonzeroQ@p-1D && ZeroQ@b^2*n^2*Hp-2L^2-1D
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� Rule: If  p > 1 ì p ¹ 2 ì b2 n2 Hp - 2L2 - 1 ¹ 0, then

à Sech@a + b Log@c xnDDp
âx �

x Tanh@a + b Log@c xnDD Sech@a + b Log@c xnDDp-2

b n Hp - 1L +

x Sech@a + b Log@c xnDDp-2

b2 n2 Hp - 1L Hp - 2L +
b2 n2 Hp - 2L2 - 1

b2 n2 Hp - 1L Hp - 2L à Sech@a + b Log@c xnDDp-2
âx

� Program code:

Int@Sech@a_.+b_.*Log@c_.*x_^n_.DD^p_,x_SymbolD :=

x*Tanh@a+b*Log@c*x^nDD*Sech@a+b*Log@c*x^nDD^Hp-2L�Hb*n*Hp-1LL +

x*Sech@a+b*Log@c*x^nDD^Hp-2L�Hb^2*n^2*Hp-1L*Hp-2LL +

Dist@Hb^2*n^2*Hp-2L^2-1L�Hb^2*n^2*Hp-1L*Hp-2LL,Int@Sech@a+b*Log@c*x^nDD^Hp-2L,xDD �;
FreeQ@8a,b,c,n<,xD && RationalQ@pD && p>1 && p¹2 && NonzeroQ@b^2*n^2*Hp-2L^2-1D

Int@Csch@a_.+b_.*Log@c_.*x_^n_.DD^p_,x_SymbolD :=

-x*Coth@a+b*Log@c*x^nDD*Csch@a+b*Log@c*x^nDD^Hp-2L�Hb*n*Hp-1LL -

x*Csch@a+b*Log@c*x^nDD^Hp-2L�Hb^2*n^2*Hp-1L*Hp-2LL -

Dist@Hb^2*n^2*Hp-2L^2-1L�Hb^2*n^2*Hp-1L*Hp-2LL,Int@Csch@a+b*Log@c*x^nDD^Hp-2L,xDD �;
FreeQ@8a,b,c,n<,xD && RationalQ@pD && p>1 && p¹2 && NonzeroQ@b^2*n^2*Hp-2L^2-1D

� Rule: If  p < -1 ì b2 n2 p2 - 1 ¹ 0, then

à Sech@a + b Log@c xnDDp
âx � -

b n p x Sinh@a + b Log@c xnDD Sech@a + b Log@c xnDDp+1

b2 n2 p2 - 1
-

x Sech@a + b Log@c xnDDp

b2 n2 p2 - 1
+
b2 n2 p Hp + 1L
b2 n2 p2 - 1

à Sech@a + b Log@c xnDDp+2
âx

� Program code:

Int@Sech@a_.+b_.*Log@c_.*x_^n_.DD^p_,x_SymbolD :=

-b*n*p*x*Sech@a+b*Log@c*x^nDD^Hp+1L*Sinh@a+b*Log@c*x^nDD�Hb^2*n^2*p^2-1L -

x*Sech@a+b*Log@c*x^nDD^p�Hb^2*n^2*p^2-1L +

Dist@b^2*n^2*p*Hp+1L�Hb^2*n^2*p^2-1L,Int@Sech@a+b*Log@c*x^nDD^Hp+2L,xDD �;
FreeQ@8a,b,c,n<,xD && RationalQ@pD && p<-1 && NonzeroQ@b^2*n^2*p^2-1D

Int@Csch@a_.+b_.*Log@c_.*x_^n_.DD^p_,x_SymbolD :=

-b*n*p*x*Cosh@a+b*Log@c*x^nDD*Csch@a+b*Log@c*x^nDD^Hp+1L�Hb^2*n^2*p^2-1L -

x*Csch@a+b*Log@c*x^nDD^p�Hb^2*n^2*p^2-1L -

Dist@b^2*n^2*p*Hp+1L�Hb^2*n^2*p^2-1L,Int@Csch@a+b*Log@c*x^nDD^Hp+2L,xDD �;
FreeQ@8a,b,c,n<,xD && RationalQ@pD && p<-1 && NonzeroQ@b^2*n^2*p^2-1D
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à xm Sech@a + b Log@c xnDDp âx

� Derivation: Algebraic simplification

� Basis: Sech@b Log@c xnDD =
2

Hc xnLb+
1

Hc xnLb

� Rule:

á xm Sech@b Log@c xnDDp
âx � á xm

2

Hc xnLb +
1

Hc xnLb

p

âx

� Program code:

Int@x_^m_.Sech@b_.*Log@c_.*x_^n_.DD^p_.,x_SymbolD :=

Int@x^m*H2�HHc*x^nL^b+1�Hc*x^nL^bLL^p,xD �;
FreeQ@c,xD && RationalQ@8b,m,n,p<D

Int@x_^m_.*Csch@b_.*Log@c_.*x_^n_.DD^p_.,x_SymbolD :=

Int@x^m*H2�HHc*x^nL^b - 1�Hc*x^nL^bLL^p,xD �;
FreeQ@c,xD && RationalQ@8b,m,n,p<D

� Rule: If  m + 1 ¹ 0 ì p - 1 ¹ 0 ì b2 n2 Hp - 2L2 + Hm + 1L2 = 0, then

à xm Sech@a + b Log@c xnDDp
âx �

xm+1 Hb n Hp - 2L + Hm + 1L Tanh@a + b Log@c xnDDL Sech@a + b Log@c xnDDp-2

b n Hm + 1L Hp - 1L

� Program code:

Int@x_^m_.*Sec@a_.+b_.*Log@c_.*x_^n_.DD^p_,x_SymbolD :=

x^Hm+1L*Hb*n*Hp-2L+Hm+1L*Tan@a+b*Log@c*x^nDDL*Sec@a+b*Log@c*x^nDD^Hp-2L�Hb*n*Hm+1L*Hp-1LL �;
FreeQ@8a,b,c,m,n,p<,xD && NonzeroQ@m+1D && NonzeroQ@p-1D && ZeroQ@b^2*n^2*Hp-2L^2+Hm+1L^2D

Int@x_^m_.*Csc@a_.+b_.*Log@c_.*x_^n_.DD^p_,x_SymbolD :=

x^Hm+1L*Hb*n*Hp-2L-Hm+1L*Cot@a+b*Log@c*x^nDDL*Csc@a+b*Log@c*x^nDD^Hp-2L�Hb*n*Hm+1L*Hp-1LL �;
FreeQ@8a,b,c,m,n,p<,xD && NonzeroQ@m+1D && NonzeroQ@p-1D && ZeroQ@b^2*n^2*Hp-2L^2+Hm+1L^2D
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� Rule: If  p > 1 ì p ¹ 2 ì b2 n2 Hp - 2L2 - Hm + 1L2 ¹ 0, then

à xm Sech@a + b Log@c xnDDp
âx �

xm+1 Tanh@a + b Log@c xnDD Sech@a + b Log@c xnDDp-2

b n Hp - 1L +

Hm + 1L xm+1 Sech@a + b Log@c xnDDp-2

b2 n2 Hp - 1L Hp - 2L +
b2 n2 Hp - 2L2 - Hm + 1L2

b2 n2 Hp - 1L Hp - 2L à xm Sech@a + b Log@c xnDDp-2
âx

� Program code:

Int@x_^m_.*Sech@a_.+b_.*Log@c_.*x_^n_.DD^p_,x_SymbolD :=

x^Hm+1L*Tanh@a+b*Log@c*x^nDD*Sech@a+b*Log@c*x^nDD^Hp-2L�Hb*n*Hp-1LL +

Hm+1L*x^Hm+1L*Sech@a+b*Log@c*x^nDD^Hp-2L�Hb^2*n^2*Hp-1L*Hp-2LL +

Dist@Hb^2*n^2*Hp-2L^2-Hm+1L^2L�Hb^2*n^2*Hp-1L*Hp-2LL,Int@x^m*Sech@a+b*Log@c*x^nDD^Hp-2L,xDD �;
FreeQ@8a,b,c,m,n<,xD && RationalQ@pD && p>1 && p¹2 && NonzeroQ@b^2*n^2*Hp-2L^2-Hm+1L^2D

Int@x_^m_.*Csch@a_.+b_.*Log@c_.*x_^n_.DD^p_,x_SymbolD :=

-x^Hm+1L*Coth@a+b*Log@c*x^nDD*Csch@a+b*Log@c*x^nDD^Hp-2L�Hb*n*Hp-1LL -

Hm+1L*x^Hm+1L*Csch@a+b*Log@c*x^nDD^Hp-2L�Hb^2*n^2*Hp-1L*Hp-2LL -

Dist@Hb^2*n^2*Hp-2L^2-Hm+1L^2L�Hb^2*n^2*Hp-1L*Hp-2LL,Int@x^m*Csch@a+b*Log@c*x^nDD^Hp-2L,xDD �;
FreeQ@8a,b,c,m,n<,xD && RationalQ@pD && p>1 && p¹2 && NonzeroQ@b^2*n^2*Hp-2L^2-Hm+1L^2D

� Rule: If  p < -1 ì b2 n2 p2 - Hm + 1L2 ¹ 0, then

à xm Sech@a + b Log@c xnDDp
âx � -

b n p xm+1 Sinh@a + b Log@c xnDD Sech@a + b Log@c xnDDp+1

b2 n2 p2 - Hm + 1L2
-

Hm + 1L xm+1 Sech@a + b Log@c xnDDp

b2 n2 p2 - Hm + 1L2
+

b2 n2 p Hp + 1L
b2 n2 p2 - Hm + 1L2

à xm Sech@a + b Log@c xnDDp+2
âx

� Program code:

Int@x_^m_.*Sech@a_.+b_.*Log@c_.*x_^n_.DD^p_,x_SymbolD :=

-Hm+1L*x^Hm+1L*Sech@a+b*Log@c*x^nDD^p�Hb^2*n^2*p^2-Hm+1L^2L -

b*n*p*x^Hm+1L*Sech@a+b*Log@c*x^nDD^Hp+1L*Sinh@a+b*Log@c*x^nDD�Hb^2*n^2*p^2-Hm+1L^2L +

Dist@b^2*n^2*p*Hp+1L�Hb^2*n^2*p^2-Hm+1L^2L,Int@x^m*Sech@a+b*Log@c*x^nDD^Hp+2L,xDD �;
FreeQ@8a,b,c,m,n<,xD && RationalQ@pD && p<-1 && NonzeroQ@b^2*n^2*p^2-Hm+1L^2D

Int@x_^m_.*Csch@a_.+b_.*Log@c_.*x_^n_.DD^p_,x_SymbolD :=

-Hm+1L*x^Hm+1L*Csch@a+b*Log@c*x^nDD^p�Hb^2*n^2*p^2-Hm+1L^2L -

b*n*p*x^Hm+1L*Cosh@a+b*Log@c*x^nDD*Csch@a+b*Log@c*x^nDD^Hp+1L�Hb^2*n^2*p^2-Hm+1L^2L -

Dist@b^2*n^2*p*Hp+1L�Hb^2*n^2*p^2-Hm+1L^2L,Int@x^m*Csch@a+b*Log@c*x^nDD^Hp+2L,xDD �;
FreeQ@8a,b,c,m,n<,xD && RationalQ@pD && p<-1 && NonzeroQ@b^2*n^2*p^2-Hm+1L^2D
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