
Rules for integrands of the form (d Trig[e + f x])m (a + b (c Tan[e + f x])n)p

0:  u a + b Tane + f x
2

p
ⅆx when a⩵ b

Derivation: Algebraic simplification

Basis: 1 + Tan[z]2 ⩵ Sec[z]2

◼
Rule: If  a ⩵ b, then

 u a + b Tane + f x
2

p
ⅆx ⟶  u a Sece + f x

2

p
ⅆx

◼
Program code:

Intu_.*a_+b_.*tane_.+f_.*x_^2^p_,x_Symbol :=

IntActivateTrigu*a*sece+f*x^2^p,x /;

FreeQa,b,e,f,p,x && EqQ[a,b]



1.  d Trige + f x
m
b c Tane + f x

n

p
ⅆx when p ∉ ℤ

1:  u b Tane + f x
n

p
ⅆx when p ∉ ℤ ∧ n ∈ ℤ

Derivation: Piecewise constant extraction

Basis: ∂x (b Tan[e+f x]n)p

Tan[e+f x]n p
⩵ 0

Rule: If  p ∉ ℤ ∧ n ∈ ℤ, then


u b Tane + f x

n

p
ⅆx ⟶

bIntPart[p] b Tane + f x
n

FracPart[p]

Tane + f x
n FracPart[p]

 u Tane + f x
n p

ⅆx

Program code:

Intu_.*b_.*tane_.+f_.*x_^n_^p_,x_Symbol :=

Withff=FreeFactorsTane+f*x,x,

b*ff^n^IntPart[p]*b*Tane+f*x^n^FracPart[p]Tane+f*xff^(n*FracPart[p])*

IntActivateTrig[u]*Tane+f*xff^(n*p),x /;

FreeQb,e,f,n,p,x && Not[IntegerQ[p]] && IntegerQ[n] &&

EqQ[u,1] || MatchQu,d_.*trig_e+f*x^m_. /; FreeQ[{d,m},x] && MemberQsin,cos,tan,cot,sec,csc,trig

2:  u b c Tane + f x
n

p
ⅆx when p ∉ ℤ ∧ n ∉ ℤ

Derivation: Piecewise constant extraction

Basis: ∂x (b (c Tan[e+f x])n)p

(c Tan[e+f x])n p
⩵ 0

◼
Rule: If  p ∉ ℤ ∧ n ∉ ℤ, then

Rules for integrands of the form (d trig(e+f x))^m (a+b (c tan(e+f x))^n)^p 2




b c Tane + f x

n

p
ⅆx ⟶

bIntPart[p] b c Tane + f x
n

FracPart[p]

c Tane + f x
n FracPart[p]

 c Tane + f x
n p

ⅆx

◼
Program code:

Intu_.*b_.*c_.*tane_.+f_.*x_^n_^p_,x_Symbol :=

b^IntPart[p]*b*c*Tane+f*x^n^FracPart[p]c*Tane+f*x^(n*FracPart[p])*

IntActivateTrig[u]*c*Tane+f*x^(n*p),x /;

FreeQb,c,e,f,n,p,x && Not[IntegerQ[p]] && Not[IntegerQ[n]] &&

EqQ[u,1] || MatchQu,d_.*trig_e+f*x^m_. /; FreeQ[{d,m},x] && MemberQsin,cos,tan,cot,sec,csc,trig

2.  a + b c Tane + f x
n

p
ⅆx

1: 

1

a + b Tane + f x
2
ⅆx when a ≠ b

Derivation: Algebraic expansion

Basis: 1
a+b Tan[z]2

⩵ 1
a-b

- b Sec[z]2

(a-b) a+b Tan[z]2

◼
Rule: If  a ≠ b, then



1

a + b Tane + f x
2
ⅆx ⟶

x

a - b
-

b

a - b


Sece + f x
2

a + b Tane + f x
2
ⅆx

◼
Program code:

Int1a_+b_.*tane_.+f_.*x_^2,x_Symbol :=

x/(a-b) - b/(a-b)*IntSece+f*x^2a+b*Tane+f*x^2,x /;

FreeQa,b,e,f,x && NeQ[a,b]

Rules for integrands of the form (d trig(e+f x))^m (a+b (c tan(e+f x))^n)^p 3



2:  a + b c Tane + f x
n

p
ⅆx when (n p) ∈ ℤ ∨ p ∈ ℤ+ ∨ n2 ⩵ 4 ∨ n2 ⩵ 16

Derivation: Integration by substitution

Basis: F[c Tan[e + f x]] ⩵ c
f
Subst F[x]

c2+x2
, x, c Tan[e + f x] ∂x(c Tan[e + f x])

Note: If (n p) ∈ ℤ ∨ p ∈ ℤ+ ∨ n2 ⩵ 4 ∨ n2 ⩵ 16, then (a+b xn)
p

c2+x2
 is integrable.

◼
Rule: If (n p) ∈ ℤ ∨ p ∈ ℤ+ ∨ n2 ⩵ 4 ∨ n2 ⩵ 16, then

 a + b c Tane + f x
n

p
ⅆx ⟶

c

f
Subst

a + b xn
p

c2 + x2
ⅆx, x, c Tane + f x

◼
Program code:

Inta_+b_.*c_.*tane_.+f_.*x_^n_^p_,x_Symbol :=

Withff=FreeFactorsTane+f*x,x,

c*fff*SubstInta+b*ff*x^n^pc^2+ff^2*x^2,x,x,c*Tane+f*xff /;

FreeQa,b,c,e,f,n,p,x && (IntegersQ[n,p] || IGtQ[p,0] || EqQ[n^2,4] || EqQ[n^2,16])

X:  a + b c Tane + f x
n

p
ⅆx

◼
Rule:

 a + b c Tane + f x
n

p
ⅆx ⟶  a + b c Tane + f x

n

p
ⅆx

◼
Program code:

Inta_+b_.*c_.*tane_.+f_.*x_^n_^p_.,x_Symbol :=

Unintegrablea+b*c*Tane+f*x^n^p,x /;

FreeQa,b,c,e,f,n,p,x

Rules for integrands of the form (d trig(e+f x))^m (a+b (c tan(e+f x))^n)^p 4



3.  d Sine + f x
m
a + b c Tane + f x

n

p
ⅆx

1:  Sine + f x
m
a + b c Tane + f x

n

p
ⅆx when m

2
∈ ℤ

Derivation: Integration by substitution

Basis: Sin[z]2 ⩵ Tan[z]2

1+Tan[z]2

Basis: If m
2
∈ ℤ, then 

Sin[e + f x]m F[c Tan[e + f x]] ⩵ c
f
Subst xm F[x]

c2+x2
m

2
+1
, x, c Tan[e + f x] ∂x(c Tan[e + f x])

◼
Rule: If m

2
∈ ℤ, then


Sine + f x

m
a + b c Tane + f x

n

p
ⅆx ⟶

c

f
Subst



xm a + b xn
p

c2 + x2
m

2
+1

ⅆx, x, c Tane + f x

◼
Program code:

Intsine_.+f_.*x_^m_*a_+b_.*c_.*tane_.+f_.*x_^n_^p_.,x_Symbol :=

Withff=FreeFactorsTane+f*x,x,

c*ff^(m+1)f*SubstIntx^m*a+b*ff*x^n^pc^2+ff^2*x^2^(m/2+1),x,x,c*Tane+f*xff /;

FreeQa,b,c,e,f,n,p,x && IntegerQ[m/2]

2.  Sine + f x
m
a + b Tane + f x

n

p
ⅆx

1:  Sine + f x
m
a + b Tane + f x

2

p
ⅆx when m-1

2
∈ ℤ

Derivation: Integration by substitution

Basis: Tan[z]2 ⩵ -1 + Sec[z]2

Rules for integrands of the form (d trig(e+f x))^m (a+b (c tan(e+f x))^n)^p 5



Basis: If m-1
2

∈ ℤ, then 

Sin[e + f x]m FTan[e + f x]2 ⩵ 1
f
Subst

-1+x2
m-1

2 F-1+x2

xm+1
, x, Sec[e + f x] ∂x Sec[e + f x]

◼
Rule: If m-1

2
∈ ℤ, then


Sine + f x

m
a + b Tane + f x

2

p
ⅆx ⟶

1

f
Subst



-1 + x2
m-1

2 a - b + b x2
p

xm+1
ⅆx, x, Sece + f x

◼
Program code:

Intsine_.+f_.*x_^m_.*a_+b_.*tane_.+f_.*x_^2^p_.,x_Symbol :=

Withff=FreeFactorsSece+f*x,x,

1f*ff^m*SubstInt-1+ff^2*x^2^((m-1)/2)*a-b+b*ff^2*x^2^px^(m+1),x,x,Sece+f*xff /;

FreeQa,b,e,f,p,x && IntegerQ[(m-1)/2]

Rules for integrands of the form (d trig(e+f x))^m (a+b (c tan(e+f x))^n)^p 6



2:  Sine + f x
m
a + b Tane + f x

n

p
ⅆx when m-1

2
∈ ℤ ∧

n

2
∈ ℤ

Derivation: Integration by substitution

Basis: Tan[z]2 ⩵ -1 + Sec[z]2

Basis: If m-1
2

∈ ℤ, then 

Sin[e + f x]m FTan[e + f x]2 ⩵ 1
f
Subst

-1+x2
m-1

2 F-1+x2

xm+1
, x, Sec[e + f x] ∂x Sec[e + f x]

◼
Rule: If m-1

2
∈ ℤ ∧ n

2
∈ ℤ, then


Sine + f x

m
a + b Tane + f x

n

p
ⅆx ⟶

1

f
Subst



-1 + x2
m-1

2 a + b -1 + x2
n/2


p

xm+1
ⅆx, x, Sece + f x

◼
Program code:

Intsine_.+f_.*x_^m_.*a_+b_.*tane_.+f_.*x_^n_^p_.,x_Symbol :=

Withff=FreeFactorsSece+f*x,x,

1f*ff^m*SubstInt-1+ff^2*x^2^((m-1)/2)*a+b*-1+ff^2*x^2^(n/2)^px^(m+1),x,x,Sece+f*xff /;

FreeQa,b,e,f,p,x && IntegerQ[(m-1)/2] && IntegerQ[n/2]

Rules for integrands of the form (d trig(e+f x))^m (a+b (c tan(e+f x))^n)^p 7



3:  d Sine + f x
m
a + b c Tane + f x

n

p
ⅆx when p ∈ ℤ+

Derivation: Algebraic expansion
◼

Rule: If  p ∈ ℤ+, then

 d Sine + f x
m
a + b c Tane + f x

n

p
ⅆx ⟶  ExpandTrigd Sine + f x

m
a + b c Tane + f x

n

p
, x ⅆx

◼
Program code:

Intd_.*sine_.+f_.*x_^m_.*a_+b_.*c_.*tane_.+f_.*x_^n_^p_.,x_Symbol :=

IntExpandTrigd*sine+f*x^m*a+b*c*tane+f*x^n^p,x,x /;

FreeQa,b,c,d,e,f,m,n,x && IGtQ[p,0]

Rules for integrands of the form (d trig(e+f x))^m (a+b (c tan(e+f x))^n)^p 8



4:  d Sine + f x
m
a + b Tane + f x

2

p
ⅆx when m ∉ ℤ

Derivation: Piecewise constant extraction and integration by substitution

Basis: ∂x
(d Sin[e+f x])m Sec[e+f x]2

m/2

Tan[e+f x]m
⩵ 0

Basis: F[Tan[e + f x]] ⩵ 1
f
Subst F[x]

1+x2
, x, Tan[e + f x] ∂x Tan[e + f x]

◼
Rule: If  m ∉ ℤ, then

 d Sine + f x
m
a + b Tane + f x

2

p
ⅆx ⟶

d Sine + f x
m
Sece + f x

2

m/2

Tane + f x
m 

Tane + f x
m
a + b Tane + f x

2

p

1 + Tane + f x
2

m/2

ⅆx

⟶
d Sine + f x

m
Sece + f x

2

m/2

f Tane + f x
m

Subst
xm a + b x2

p

1 + x2
m/2+1

ⅆx, x, Tane + f x

◼
Program code:

Intd_.*sine_.+f_.*x_^m_*a_+b_.*tane_.+f_.*x_^2^p_,x_Symbol :=

Withff=FreeFactorsTane+f*x,x,

ff*d*Sine+f*x^m*Sece+f*x^2^(m/2)f*Tane+f*x^m*

SubstIntff*x^m*a+b*ff^2*x^2^p1+ff^2*x^2^(m/2+1),x,x,Tane+f*xff /;

FreeQa,b,d,e,f,m,p,x && Not[IntegerQ[m]]

Rules for integrands of the form (d trig(e+f x))^m (a+b (c tan(e+f x))^n)^p 9



X:  d Sine + f x
m
a + b c Tane + f x

n

p
ⅆx

◼
Rule:

 d Sine + f x
m
a + b c Tane + f x

n

p
ⅆx ⟶  d Sine + f x

m
a + b c Tane + f x

n

p
ⅆx

◼
Program code:

Intd_.*sine_.+f_.*x_^m_.*a_+b_.*c_.*tane_.+f_.*x_^n_^p_.,x_Symbol :=

Unintegrabled*Sine+f*x^m*a+b*c*Tane+f*x^n^p,x /;

FreeQa,b,c,d,e,f,m,n,p,x

4:  d Cose + f x
m
a + b c Tane + f x

n

p
ⅆx when m ∉ ℤ

Derivation: Piecewise constant extraction

Basis: ∂x(d Cos[e + f x])m  Sec[e+f x]
d


m
 ⩵ 0

◼
Rule: If  m ∉ ℤ, then

 d Cose + f x
m
a + b c Tane + f x

n

p
ⅆx ⟶ d Cose + f x

FracPart[m]
Sece + f x

d

FracPart[m]



Sece + f x

d

-m

a + b c Tane + f x
n

p
ⅆx

◼
Program code:

Intd_.*cose_.+f_.*x_^m_*a_+b_.*c_.*tane_.+f_.*x_^n_^p_,x_Symbol :=

d*Cose+f*x^FracPart[m]*Sece+f*xd^FracPart[m]*IntSece+f*xd^(-m)*a+b*c*Tane+f*x^n^p,x /;

FreeQa,b,c,d,e,f,m,n,p,x && Not[IntegerQ[m]]

Rules for integrands of the form (d trig(e+f x))^m (a+b (c tan(e+f x))^n)^p 10



5.  d Tane + f x
m
a + b c Tane + f x

n

p
ⅆx

1:  d Tane + f x
m
a + b c Tane + f x

n

p
ⅆx when p ∈ ℤ+ ∨ n⩵ 2 ∨ n⩵ 4 ∨ a⩵ 0

Derivation: Integration by substitution

Basis: F[c Tan[e + f x]] ⩵ c
f
Subst F[x]

c2+x2
, x, c Tan[e + f x] ∂x(c Tan[e + f x])

◼
Rule: If p ∈ ℤ+ ∨ n ⩵ 2 ∨ n ⩵ 4 ∨ a ⩵ 0, then

 d Tane + f x
m
a + b c Tane + f x

n

p
ⅆx ⟶

c

f
Subst

d x

c

m a + b xn
p

c2 + x2
ⅆx, x, c Tane + f x

◼
Program code:

Intd_.*tane_.+f_.*x_^m_.*a_+b_.*c_.*tane_.+f_.*x_^n_^p_.,x_Symbol :=

Withff=FreeFactorsTane+f*x,x,

c*fff*SubstIntd*ff*x/c^m*a+b*ff*x^n^pc^2+ff^2*x^2,x,x,c*Tane+f*xff /;

FreeQa,b,c,d,e,f,m,n,p,x && IGtQ[p,0] || EqQ[n,2] || EqQ[n,4] || IntegerQ[p] && RationalQ[n]

Rules for integrands of the form (d trig(e+f x))^m (a+b (c tan(e+f x))^n)^p 11



2:  d Tane + f x
m
a + b c Tane + f x

n

p
ⅆx when p ∈ ℤ+

Derivation: Algebraic expansion
◼

Rule: If  p ∈ ℤ+, then

 d Tane + f x
m
a + b c Tane + f x

n

p
ⅆx ⟶  ExpandTrigd Tane + f x

m
a + b c Tane + f x

n

p
, x ⅆx

◼
Program code:

Intd_.*tane_.+f_.*x_^m_.*a_+b_.*c_.*tane_.+f_.*x_^n_^p_.,x_Symbol :=

IntExpandTrigd*tane+f*x^m*a+b*c*tane+f*x^n^p,x,x /;

FreeQa,b,c,d,e,f,m,n,x && IGtQ[p,0]

X:  d Tane + f x
m
a + b c Tane + f x

n

p
ⅆx

◼
Rule:

 d Tane + f x
m
a + b c Tane + f x

n

p
ⅆx ⟶  d Tane + f x

m
a + b c Tane + f x

n

p
ⅆx

◼
Program code:

Intd_.*tane_.+f_.*x_^m_.*a_+b_.*c_.*tane_.+f_.*x_^n_^p_.,x_Symbol :=

Unintegrabled*Tane+f*x^m*a+b*c*Tane+f*x^n^p,x /;

FreeQa,b,c,d,e,f,m,n,p,x

Rules for integrands of the form (d trig(e+f x))^m (a+b (c tan(e+f x))^n)^p 12



6.  d Cote + f x
m
a + b c Tane + f x

n

p
ⅆx when m ∉ ℤ

1:  d Cote + f x
m
a + b Tane + f x

n

p
ⅆx when m ∉ ℤ ∧ (n p) ∈ ℤ

Derivation: Algebraic normalization

Basis: If (n p) ∈ ℤ, then (a + b Tan[e + f x]n)p ⩵ dn p (d Cot[e + f x])-n p (b + a Cot[e + f x]n)p

◼
Rule: If  m ∉ ℤ ∧ (n p) ∈ ℤ, then

 d Cote + f x
m
a + b Tane + f x

n

p
ⅆx ⟶ dn p  d Cote + f x

m-n p
b + a Cote + f x

n

p
ⅆx

◼
Program code:

Intd_.*cote_.+f_.*x_^m_*a_+b_.*tane_.+f_.*x_^n_.^p_.,x_Symbol :=

d^(n*p)*Intd*Cote+f*x^(m-n*p)*b+a*Cote+f*x^n^p,x /;

FreeQa,b,d,e,f,m,n,p,x && Not[IntegerQ[m]] && IntegersQ[n,p]

Rules for integrands of the form (d trig(e+f x))^m (a+b (c tan(e+f x))^n)^p 13



2:  d Cote + f x
m
a + b c Tane + f x

n

p
ⅆx when m ∉ ℤ

Derivation: Piecewise constant extraction

Basis: ∂x(d Cot[e + f x])m  Tan[e+f x]
d


m
 ⩵ 0

◼
Rule: If  m ∉ ℤ, then

 d Cote + f x
m
a + b c Tane + f x

n

p
ⅆx ⟶ d Cote + f x

FracPart[m]
Tane + f x

d

FracPart[m]



Tane + f x

d

-m

a + b c Tane + f x
n

p
ⅆx

◼
Program code:

Intd_.*cote_.+f_.*x_^m_*a_+b_.*c_.*tane_.+f_.*x_^n_^p_,x_Symbol :=

d*Cote+f*x^FracPart[m]*Tane+f*xd^FracPart[m]*IntTane+f*xd^(-m)*a+b*c*Tane+f*x^n^p,x /;

FreeQa,b,c,d,e,f,m,n,p,x && Not[IntegerQ[m]]

Rules for integrands of the form (d trig(e+f x))^m (a+b (c tan(e+f x))^n)^p 14



7.  d Sece + f x
m
a + b c Tane + f x

n

p
ⅆx

1:  Sece + f x
m
a + b c Tane + f x

n

p
ⅆx when m

2
∈ ℤ ∧ (n p) ∈ ℤ ∨

m

2
∈ ℤ+ ∨ p ∈ ℤ+ ∨ n2 ⩵ 4 ∨ n2 ⩵ 16

Derivation: Integration by substitution

Basis: If m
2
∈ ℤ, then 

Sec[e + f x]m F[c Tan[e + f x]] ⩵ 1
cm-1 f

Substc2 + x2
m

2
-1
F[x], x, c Tan[e + f x] ∂x(c Tan[e + f x])

Note: If (n p) ∈ ℤ ∨ m
2
∈ ℤ+ ∨ p ∈ ℤ+ ∨ n2 ⩵ 4 ∨ n2 ⩵ 16, then c2 + x2

m

2
-1

(a + b xn)p is integrable.
◼

Rule: If m
2
∈ ℤ ∧ (n p) ∈ ℤ ∨ m

2
∈ ℤ+ ∨ p ∈ ℤ+ ∨ n2 ⩵ 4 ∨ n2 ⩵ 16, then

 Sece + f x
m
a + b c Tane + f x

n

p
ⅆx ⟶

1

cm-1 f
Subst c2 + x2

m

2
-1

a + b xn
p
ⅆx, x, c Tane + f x

◼
Program code:

Intsece_.+f_.*x_^m_*a_+b_.*c_.*tane_.+f_.*x_^n_^p_.,x_Symbol :=

Withff=FreeFactorsTane+f*x,x,

ffc^(m-1)*f*SubstIntc^2+ff^2*x^2^(m/2-1)*a+b*ff*x^n^p,x,x,c*Tane+f*xff /;

FreeQa,b,c,e,f,n,p,x && IntegerQ[m/2] && (IntegersQ[n,p] || IGtQ[m,0] || IGtQ[p,0] || EqQ[n^2,4] || EqQ[n^2,16])

2.  Sece + f x
m
a + b Tane + f x

n

p
ⅆx when m-1

2
∈ ℤ ∧

n

2
∈ ℤ

1:  Sece + f x
m
a + b Tane + f x

n

p
ⅆx when m-1

2
∈ ℤ ∧

n

2
∈ ℤ ∧ p ∈ ℤ

Derivation: Integration by substitution

Basis: Tan[z]2 ⩵ Sin[z]2

1-Sin[z]2

Rules for integrands of the form (d trig(e+f x))^m (a+b (c tan(e+f x))^n)^p 15



Basis: If m-1
2

∈ ℤ, then Sec[e + f x]m FTan[e + f x]2 ⩵ 1
f
Subst

F x2

1-x2


1-x2
m+1

2

, x, Sin[e + f x] ∂x Sin[e + f x]

◼
Rule: If m-1

2
∈ ℤ ∧ n

2
∈ ℤ ∧ p ∈ ℤ, then


Sece + f x

m
a + b Tane + f x

n

p
ⅆx ⟶

1

f
Subst



b xn + a 1 - x2
n/2


p

1 - x2
1

2
(m+n p+1)

ⅆx, x, Sine + f x

◼
Program code:

Intsece_.+f_.*x_^m_.*a_+b_.*tane_.+f_.*x_^n_^p_.,x_Symbol :=

Withff=FreeFactorsSine+f*x,x,

fff*SubstIntExpandToSumb*ff*x^n+a*1-ff^2*x^2^(n/2),x^p1-ff^2*x^2^((m+n*p+1)/2),x,x,Sine+f*xff /;

FreeQa,b,e,f,x && IntegerQ[(m-1)/2] && IntegerQ[n/2] && IntegerQ[p]

Rules for integrands of the form (d trig(e+f x))^m (a+b (c tan(e+f x))^n)^p 16



2:  Sece + f x
m
a + b Tane + f x

n

p
ⅆx when m-1

2
∈ ℤ ∧

n

2
∈ ℤ ∧ p ∉ ℤ

Derivation: Integration by substitution

Basis: Tan[z]2 ⩵ Sin[z]2

1-Sin[z]2

Basis: If m-1
2

∈ ℤ, then Sec[e + f x]m FTan[e + f x]2 ⩵ 1
f
Subst

F x2

1-x2


1-x2
m+1

2

, x, Sin[e + f x] ∂x Sin[e + f x]

◼
Rule: If m-1

2
∈ ℤ ∧ n

2
∈ ℤ ∧ p ∉ ℤ, then


Sece + f x

m
a + b Tane + f x

n

p
ⅆx ⟶

1

f
Subst



1

1 - x2
m+1

2

b xn + a 1 - x2
n/2

1 - x2
n

2

p

ⅆx, x, Sine + f x

◼
Program code:

Intsece_.+f_.*x_^m_.*a_+b_.*tane_.+f_.*x_^n_^p_.,x_Symbol :=

Withff=FreeFactorsSine+f*x,x,

fff*SubstInt11-ff^2*x^2^((m+1)/2)*b*ff*x^n+a*1-ff^2*x^2^(n/2)1-ff^2*x^2^(n/2)^p,x,x,Sine+f*xff /;

FreeQa,b,e,f,p,x && IntegerQ[(m-1)/2] && IntegerQ[n/2] && Not[IntegerQ[p]]

Rules for integrands of the form (d trig(e+f x))^m (a+b (c tan(e+f x))^n)^p 17



3:  d Sece + f x
m
a + b c Tane + f x

n

p
ⅆx when p ∈ ℤ+

Derivation: Algebraic expansion
◼

Rule: If  p ∈ ℤ+, then

 d Sece + f x
m
a + b c Tane + f x

n

p
ⅆx ⟶  ExpandTrigd Sece + f x

m
a + b c Tane + f x

n

p
, x ⅆx

◼
Program code:

Intd_.*sece_.+f_.*x_^m_.*a_+b_.*c_.*tane_.+f_.*x_^n_^p_.,x_Symbol :=

IntExpandTrigd*sece+f*x^m*a+b*c*tane+f*x^n^p,x,x /;

FreeQa,b,c,d,e,f,m,n,x && IGtQ[p,0]

Rules for integrands of the form (d trig(e+f x))^m (a+b (c tan(e+f x))^n)^p 18



4:  d Sece + f x
m
a + b Tane + f x

2

p
ⅆx when m ∉ ℤ

Derivation: Piecewise constant extraction and integration by substitution

Basis: ∂x (d Sec[e+f x])m

Sec[e+f x]2
m/2 ⩵ 0

Basis: F[Tan[e + f x]] ⩵ 1
f
Subst F[x]

1+x2
, x, Tan[e + f x] ∂x Tan[e + f x]

◼
Rule: If  m ∉ ℤ, then

 d Sece + f x
m
a + b Tane + f x

2

p
ⅆx ⟶

d Sece + f x
m

Sece + f x
2

m/2  1 + Tane + f x

2

m/2

a + b Tane + f x
2

p
ⅆx

⟶
d Sece + f x

m

f Sece + f x
2

m/2

Subst 1 + x2
m/2-1

a + b x2
p
ⅆx, x, Tane + f x

◼
Program code:

Intd_.*sece_.+f_.*x_^m_*a_+b_.*tane_.+f_.*x_^2^p_,x_Symbol :=

Withff=FreeFactorsTane+f*x,x,

ff*d*Sece+f*x^mf*Sece+f*x^2^(m/2)*

SubstInt1+ff^2*x^2^(m/2-1)*a+b*ff^2*x^2^p,x,x,Tane+f*xff /;

FreeQa,b,d,e,f,m,p,x && Not[IntegerQ[m]]

Rules for integrands of the form (d trig(e+f x))^m (a+b (c tan(e+f x))^n)^p 19



X:  d Sece + f x
m
a + b c Tane + f x

n

p
ⅆx

◼
Rule:

 d Sece + f x
m
a + b c Tane + f x

n

p
ⅆx ⟶  d Sece + f x

m
a + b c Tane + f x

n

p
ⅆx

◼
Program code:

Intd_.*sece_.+f_.*x_^m_.*a_+b_.*c_.*tane_.+f_.*x_^n_^p_.,x_Symbol :=

Unintegrabled*Sece+f*x^m*a+b*c*Tane+f*x^n^p,x /;

FreeQa,b,c,d,e,f,m,n,p,x

8:  d Csce + f x
m
a + b c Tane + f x

n

p
ⅆx when m ∉ ℤ

Derivation: Piecewise constant extraction

Basis: ∂x(d Csc[e + f x])m  Sin[e+f x]
d


m
 ⩵ 0

◼
Rule: If  m ∉ ℤ, then

 d Csce + f x
m
a + b c Tane + f x

n

p
ⅆx ⟶ d Csce + f x

FracPart[m]
Sine + f x

d

FracPart[m]



Sine + f x

d

-m

a + b c Tane + f x
n

p
ⅆx

◼
Program code:

Intd_.*csce_.+f_.*x_^m_*a_+b_.*c_.*tane_.+f_.*x_^n_^p_,x_Symbol :=

d*Csce+f*x^FracPart[m]*Sine+f*xd^FracPart[m]*IntSine+f*xd^(-m)*a+b*c*Tane+f*x^n^p,x /;

FreeQa,b,c,d,e,f,m,n,p,x && Not[IntegerQ[m]]

Rules for integrands of the form (d trig(e+f x))^m (a+b (c tan(e+f x))^n)^p 20


