Rules for integrands of the form (d + e x)" Tanh[a + bx + ¢ x*]"

1: Tanh[a+bx+cx2]"d1x

Rule:

jTanh[a+bx+cx2]"dx — jTanh[a+bx+cx2]"dx

Program code:
Int[Tanh[a_.+b_.*x_+c_.*x_"2]"n_.,x_Symbol] :=
Integral[Tanh[a+b*x+c*x”*2]"n,x] /;
FreeQ[{a,b,c,n},X]
Int[Coth[a_.+b_.*x_+c_.*x_"2]"n_.,x_Symbol] :=

Integral[Coth[a+b*x+c*x”*2]”n,x] /;
FreeQ[{a,b,c,n},x]

2. J-(d+ex)'“Tanh[a+bx+cx2]"d1x

1: J(d+ex) Tanh[a +bx +cx?] dx

Rule:

elog[Cosh[a+bx+cx?]] 2cd-be
+

J(d+ex)Tanh[a+bx+cx2]dlx—> JTanh[a+bx+cx2]dx

2c 2c

Program code:

Int[(d_.+e_.*x_)*Tanh[a_.+b_.*X_+C_.*x_"2],x_Symbol] :=
exLog[Cosh[a+bxX+cxx*2]]/ (2xC) +
(2xcxd-bxe) / (2xc) *Int[Tanh[a+b*x+c*x"2],x] /;
FreeQ[{a,b,c,d,e},x]



Rules for integrands of the form (d+e x)"m tanh(a+b x+c x"2)"n

Int[(d_.+e_.*x_)*Coth[a_.+b_.*x_+c_.*x_"2],x_Symbol] :=
exLog[Sinh[a+bxx+cxx*2]]/(2xc) +
(2xcxd-bxe) / (2xc) *Int [Coth[a+bxx+c*x*2],x] /;
FreeQ[{a,b,c,d,e},x]

X: j(d+ex)’“Tanh[a+bx+cx2] dx whenm>1

Note: This rule is valid, but to be useful need a rule for reducing integrands of the form x™ Log [Cosh [a +bXx+c xz} } :

Rule: If m > 1, then

Jx'“Tanh[a+bx+cxz] dx —

x"*Log[Cosh[a+bx+cx?]]

b -
-— |x"*Tanh[a+bx+cx?] dx - ujxm'z Log[Cosh[a +bx +cx?]] dx
2c 2c 2c

Program code:

(* Int[x_~m_xTanh[a_.+b_.*x_+c_.*x_"2],x_Symbol] :=

X" (m-1) xLog[Cosh[a+bxXx+Cc*Xx"*2]]/ (2%C) -

b/ (2xc) *Int [x* (m-1) *xTanh [a+bx*Xx+c*x"2] ,x] -

(m-1) / (2%c) *Int [x” (m-2) xLog[Cosh[a+b*x+Cc*x"2]],X] /;
FreeQ[{a,b,c},x] && GtQ[m,1] =*)

(* Int[x_~m_xCoth[a_.+b_.*x_+c_.*x_"2],x_Symbol] :=
X~ (m-1) xLog[Sinh[a+bxx+cxx*2]]/(2xc) -
b/ (2xc) *Int [x* (m-1) *xCoth[a+b*Xx+Cc*x"2],x] -
(m-1) / (2%c) *Int [x~ (m-2) xLog[Sinh [a+bxx+cxx*2]],x] /;
FreeQ[{a,b,c},x] && GtQ[m,1] =)



Rules for integrands of the form (d+e x)"m tanh(a+b x+c x"2)"n

2:J}d+emmem[a+bx+qu"dx

Rule:

J}d+emmem[a+bx+cxﬂ"dx-a J}d+emmem[a+bx+qu"dx

Program code:

Int[(d_.+e_.*x_)”"m_.xTanh[a_.+b_.*x_+c_.*x_"2]"n_.,x_Symbol]
Integral[ (d+e*x)“m«Tanh[a+bxx+c*x"2]*n,x] /;
FreeQ[{a,b,c,d,e,m,n},x]

Int[(d_.+e_.*x_)"m_.xCoth[a_.+b_.*x_+c_.*x_"2]"n_.,x_Symbol]
Integral[ (d+e*x)“mxCoth[a+bxx+c*x”2]*n,x] /;
FreeQ[{a,b,c,d,e,m,n},x]



