Rules for integrands of the form Trig[d + ex]" (a + bSin[d + ex]" + cSin[d + e x]?")"
1. j(a+bsin[d+ex]"+cSin[d+ex]2")pdlx
1. J(a+bsin[d+ex]“+cSin[d+ex]2")"dlx when b>-4ac=0

1: J‘(a+bSin[d+ex]"+cSin[d+ex]2")pdlx when b?-4ac=0 A pez

Derivation: Algebraic simplification

BaS|S: |f b2—4ac == @,thena+bZ+CZ2 — (bJrif:Z 2

Rule:If b2-4ac=0 A pezthen

J(a+bSin[d+ex]"+cSin[d+ex]2”)pdlx — j(b+2csin[d+ex]")2pdlx

4P cP

Program code:

Int[(a_.+b_.#sin[d_.+e_.*x_]"n_.+c_.#sin[d_.+e_.*x_]"n2_.)"p_.,x_Symbol] :=
1/ (4"pxcp) +Int [ (b+2xcxSin[d+exx]"n) " (2%p) ,X] /;
FreeQ[{a,b,c,d,e,n},x] &% EqQ[n2,2xn] && EqQ[b"2-4xaxc,0] && IntegerQ[p]

Int[(a_.+b_.xcos[d_.+e_.*x_]”n_.+c_.*cos[d_.+e_.*x_]”n2_.)"p_.,x_Symbol] :=
1/ (4"p*c”p) *Int[ (b+2xcxCos[d+exx]”n)* (2xp) ,x] /;
FreeQ[{a,b,c,d,e,n},x] &% EqQ[n2,2xn] && EqQ[b"2-4xaxc,0] && IntegerQ[p]

2: j(a+bSin[d+ex]"+cSin[d+ex]2")pdlx whenb?-4ac=0 A p¢zZ

Derivation: Piecewise constant extraction

. 2 B (a+b F[x]+cF[x]2)"
Basis: If b -4 a ¢ == @, then Oy 2P 2

Rule:If b2-4ac=0 A p ¢ Z,then



Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

(a+bsin[d+ex]"+cSin[d+ex]?"

p
J(a+bSin[d+ex]"+cSin[d+ex]2")pd1x — ) J(b+2csin[d+ex]“)2pdx

(b+2cSin[d+ex]“)Zp

Program code:

Int[(a_.+b_.#sin[d_.+e_.*x_]"n_.+c_.#sin[d_.+e_.xx_]"n2_.)"p_,x_Symbol] :=
(a+bxSin[d+exx] " n+cxSin[d+exx] " (2xn) ) *p/ (b+2xc*Sin[d+exx]~n) " (2xp) +Int [ux (b+2xcxSin[d+exx]"n) (2+p),X] /;
FreeQ[{a,b,c,d,e,n,p},x] & EqQ[n2,2xn] && EqQ[b”2-4xaxc,0] &% Not[IntegerQ[p]]

Int[(a_.+b_.xcos[d_.+e_.*x_]"n_.+c_.*cos[d_.+e_.*x_]"n2_.)"p_,x_Symbol] :=
(a+bxCos [d+e*x]*n+c*xCos [d+exXx] " (2xn) ) *p/ (b+2xcxCos [d+exx]*n) ~ (2xp) *Int [ux (b+2xcxCos [d+exx] " n)~ (2xp) ,Xx] /;
FreeQ[{a,b,c,d,e,n,p},x] & EqQ[n2,2xn] && EqQ[b”2-4xaxc,0] &% Not[IntegerQ[p]]

2. J(a+bsin[d+ex]”+csin[d+ex]2")pd]x when b>-4ac#0

1

1:j dx when b?-4ac#0
a+bSin[d+ex]"+cSin[d +ex]2"

Derivation: Algebraic expansion

ice _ ]l h2 _ 1 __ 2c _ 2c¢c
Basis: If g = /b -4 ac,then a+bz+cz? = q (b-gq+2cz) q (b+q+2cz)
| |
Rule:If b>-4ac +0,let q=+/b?>-4ac,then

1 2c 1 2c 1
J dx — — dx - — dx
a+bSin[d+ex]"+cSin[d+ex]?" q b-q+2cSin[d +ex]" q b+q+2cSin[d +ex]"

Program code:

Int[1/(a_.+b_.+sin[d_.+e_.*x_]~n_.+c_.*sin[d_.+e_.*x_]*n2_.),x_Symbol] :=
Module [ {q=Rt[b*2-4xaxc,2]},
2xc/q+Int[1/(b-q+2xcxSin[d+exx]"n),x] -
2xc/q+Int[1/(b+q+2xcxSin[d+exx]”n),x]] /;

FreeQ[{a,b,c,d,e,n},x] && EqQ[n2,2xn] && NeQ[b"2-4xaxc,0]



Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

Int[1/(a_.+b_.xcos[d_.+e_.*x_]”n_.+c_.xcos[d_.+e_.*x_]"n2_.),x_Symbol] :=
Module[ {q=Rt[b”2-4xaxc,2]},
2xc/qxInt[1/ (b-q+2xcxCos [d+exXx]” n) ,x] -
2xc/q*Int[1/ (b+q+2xcxCos [d+exx]”n),x]] /;

FreeQ[{a,b,c,d,e,n},x] & & EqQ[n2,2xn] && NeQ[b"2-4xaxc,0]

2. jsin[d+ex]"‘ (a+bSin[d+ex]“+cSin[d+eX]zn)pd1X
1. JSin[d+ex]’" (a+bsin[d+ex]" +cSin[d+ex]?*")?dx when b’ -4ac=0

1: [sin[d+ex]" (a+bSin[d+ex]“+cSin[d+ex]2")pdlx when b2-4ac=0 A pez

Derivation: Algebraic simplification

Basis: If b2 -4 ac == 9,thena+bz+cz? = j%ﬁ

Rule:If b>-4ac =0 A p e Z,then

Jsin[d+ex]'" (b+2cSin[d+ex]")2pdlx

Jsin[d+ex]"‘ (a+bSin[d+ex]"+cSin[d+ex]2n)pd]X _
4P cP

Program code:

Int[sin[d_.+e_.*x_]"m_.*(a_.+b_.xsin[d_.+e_.*x_]"n_.+c_.xsin[d_.+e_.*x_]"n2_.)"p_,x_Symbol] :
1/ (4"pxc~p) »Int [Sin[d+exx] mx (b+2xcxSin[d+exx]"n) " (2+p) ,x] /;
FreeQ[{a,b,c,d,e,m,n},x] & & EqQ[n2,2xn] && EqQ[b”2-4xaxc,0] && IntegerQ[p]

Int[cos[d_.+e_.*x_]”m_.*(a_.+b_.*xcos[d_.+e_.*x_]”n_.+c_.xcos[d_.+e_.*x_]”n2_.)"p_,x_Symbol]
1/ (4”p*c”p) *Int[Cos [d+e*xx] mx (b+2xcxCos [d+exx]” n)~ (2xp) ,X] /;
FreeQ[{a,b,c,d,e,m,n},x] & & EqQ[n2,2xn] && EqQ[b”2-4xaxc,0] && IntegerQ[p]



Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

2: [sin[d+ex]" (a+bSin[d+ex]"+cSin[d+ex]?")’dx whenb®-4ac=0 Ap¢z

Derivation: Piecewise constant extraction

. 2 B (a+b F[x]+cF[x]%)?
Basis: If b - 4 a ¢ == @, then Oy 2cFix)2P T

Rule:If b>-4ac =0 A p ¢ Z,then

(a+bsin[d+ex]"+cSin[d+ex]2")"

jsin[d+ex]m (a+bSin[d+ex]"+cSin[d+ex]2")pd1x — jsin[d+ex]m (b+2cSin[d+ex]")2pdlx

(b+2cSin[d+ex]")2p

Program code:

Int[sin[d_.+e_.*x_]"m_.*(a_.+b_.xsin[d_.+e_.*x_]"n_.+c_.»sin[d_.+e_.*x_]"n2_.)"p_,x_Symbol] :=
(a+b*Sin [d+exXx]*n+cxSin[d+exXx]” (2xn) ) "p/(b+2*c*Sin [d+e*x]"n) A (2xp) *Int [S:i.n [d+exXx] m* (b+2*c*Sin [d+exX] "n) A (2xp) ,x] /3
FreeQ[{a,b,c,d,e,m,n,p},x] & EqQ[n2,2xn] && EqQ[b"2-4xaxc,0] && Not[IntegerQ[p]]

Int[cos[d_.+e_.*x_]”m_.x(a_.+b_.xcos[d_.+e_.*x_]”n_.+c_.xcos[d_.+e_.*x_]"n2_.)" p_,x_Symbol] :=
(a+bxCos [d+exx]~n+cxCos [d+exx]” (2xn) ) *p/ (b+2xcxCos [d+exx]”~n) ~ (2xp) *Int [Cos [d+exX]*mx (b+2xCc*Cos [d+exx]~n) ~ (2xp) ,x] /;
FreeQ[{a,b,c,d,e,m,n,p},x] & EqQ[n2,2xn] && EqQ[b"2-4xaxc,0] && Not[IntegerQ[p]]



Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

2. JSin[d+ex]"‘ (a+bsin[d+ex]"+cSin[d+ex]?")?dx when b -4ac#0

1: |sin[d+ex]" (a+bSin[d+ex]"+cSin[d+ex]*")"dx when fez Ab%2-4ac#0 A %ez ApEZ

Derivation: Integration by substitution

. 4 2 1
Basis: Sin[z]“ == TCot[2]?
1
Basis: If % eZ,thenSin[d+ex]mF[Sin[d+ex]2} = —iSubst{%ﬁ%, X, Cot[d+ex]} OxCot[d + e x]
+X

Rule:lf 2 ez Ab*-4ac+@ A T ez Apez,then

dx, X, Cot[d+ex]]

c+b (1+x2)™% +a (1+x2)")P
U( (1+x) (1+x*)")

1
J.Sin[d+ex]m (a+bsin[d+ex]"+cSin[d+ex]?")?dx — -—Subst
(1 +X2)m/2+n p+1

e

Program code:

Int[sin[d_.+e_.#x_]"m_x(a_.+b_.xsin[d_.+e_.*x_]~n_+c_.*sin[d_.+e_.*x_]"n2_)~p_,x_Symbol] :=
Module [ {f=FreeFactors[Cot [d+exx],x]},
-f/exSubst [Int [ExpandToSum[c+bx (1+X"2) " (n/2) +ax (1+x"2) *n,x]*p/ (1+f 2xx"2) A (m/2+nxp+1) ,x] ,x,Cot [d+exx] /f]] /;
FreeQ[{a,b,c,d,e},x] &% EqQ[n2,2xn] && IntegerQ[m/2] && NeQ[b”2-4xaxc,0] &&% IntegerQ[n/2] && IntegerQ[p]

Int[cos[d_.+e_.*x_]"m_.*(a_.+b_.xcos[d_.+e_.*x_]”n_+c_.xcos[d_.+e_.*x_]”n2_)"p_,x_Symbol] :=
Module [ {f=FreeFactors[Tan[d+exx],x]},
f/exSubst [Int[ExpandToSum[c+bx (1+x"2) A (n/2) +a* (1+x2) *n,x]p/ (1+F 24x"2) ~ (m/2+nxp+1) ,x], X, Tan[d+exx] /f]] /;
FreeQ[{a,b,c,d,e},x] & EqQ[n2,2xn] && IntegerQ[m/2] && NeQ[b”2-4xaxc,0] &% IntegerQ[n/2] &% IntegerQ[p]



Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

2: [sin[d+ex]" (a+bSin[d+ex]"+cSin[d+ex]?")’dx whenb>-4ac#@ A (m|n|p)ez

Derivation: Algebraic expansion
Rule:If b>-4ac+@ A (m|n|p) ez, then

JSin[d+ex]’" (a+bsin[d+ex]"+cSin[d+ex]*")?dx — JExpandTrig[Sin[d+ex]’“ (a+bsin[d+ex]"+cSin[d+ex]?")?, x] dx

Proeram code:

Int[sin[d_.+e_.*x_]"m_.*(a_.+b_.xsin[d_.+e_.*x_]"n_.+c_.xsin[d_.+e_.*x_]"n2_.)"p_,x_Symbol] :

Int[ExpandTrig[sin[d+esx]~mx (a+bxsin[d+exx] n+cxsin[d+exx]~(2xn))"p,x],x] /;
FreeQ[{a,b,c,d,e},x] &% EqQ[n2,2xn] && NeQ[b"2-4xaxc,0] && IntegersQ[m,n,p]

Int[cos[d_.+e_.*x_]"m_.*(a_.+b_.*xcos[d_.+e_.*x_]”n_.+c_.xcos[d_.+e_.*x_]”n2_.)"p_,x_Symbol]
Int [ExpandTrig[cos [d+exXx] mx (a+bxcos [d+exX]*n+c*cos [d+exX]" (2xn) ) ~p,X] ,x] /5
FreeQ[{a,b,c,d,e},x] &% EqQ[n2,2xn] && NeQ[b"2-4xaxc,0] && IntegersQ[m,n,p]



Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

3. |Cos[d+ex]" (a+bSin[d+ex]"+cSin[d+ex]2“)pd1x

1: JCos[d+ex]"‘ (a+bsin[d+ex]"+cSin[d+ex]?")"dx When"';—leZ

Derivation: Integration by substitution
Basis: If % € Z,then

m-1

Cos[d+ex]™F[Sin[d+ex]] = %Subst{(l—xz)ZF[x], X, Sin[d+ex] | 6xSin[d + e X]

Rule: If % € Z,then

1 m-1
JCos[d+ex]'“ (a+bsin[d+ex]"+cSin[d+ex]?*")?dx — —Subst[J(l—xz)T (a+bx"+cx*")Pdx, x, Sin[d+ex]]
e

Program code:

Int[cos[d_.+e_.#x_]"m_.#(a_.+b_.*(f_.xsin[d_.+e_.*x_]) n_.+c_.*(f_.#sin[d_.+e_.xx_])~n2_.)"p_.,x_Symbol] :
Module [ {g=FreeFactors[Sin[d+exx],x]},
g/exSubst [Int[ (1-g~24x"2) ~ ((m-1) /2) # (a+bx (Fxgxx) *n+c (fxgxx)~ (2#n) ) *p,x] ,x,Sin[d+exx]/g]] /;
FreeQ[{a,b,c,d,e,f,n,p},x] & EqQ[n2,2«n] & IntegerQ[ (m-1)/2]

Int[sin[d_.+e_.*x_]"m_.#(a_.+b_.x(f_.*cos[d_.+e_.*x_]1)"n_.+c_.(f_.xcos[d_.+e_.*x_]1)"n2_.)"p_.,x_Symbol] :

Module[{g:FreeFactors [Cos[d+exx],Xx]},
-g/exSubst [Int [ (1-g"2#x"2) " ((m-1) /2) » (a+bx (FxgxX) *n+cx (Fxgxx)~ (2+n) ) *p,x] ,x,Cos [d+exx]/g]] /3
FreeQ[{a,b,c,d,e,f,n,p},x] & EqQ[n2,2«n] & IntegerQ[ (m-1)/2]



Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

2. JCos[d+ex]"‘ (a+bsin[d+ex]"+cSin[d+ex]*")?dx Whenm;—lez

1. |Cos[d+ex]" (a+bSin[d+ex]"+cSin[d+ex]?")?dx when %ez Ab?’-4ac=0

1: |Cos[d+ex]" (a+bSin[d+ex]"+cSin[d+ex]*")?dx when "';—162 Ab2-4ac=0 Apez

Derivation: Algebraic simplification

Basis: If b2 -4 ac ==9,thena+bz+cz? = j%ﬁ

Rule:If ™1 ¢z A b>-4ac=0 A pez,then

jCos[d+ex]m (a+bsin[d+ex]"+cSin[d+ex]*")Pdx — J‘Cos[d+ex]’n (b+2cSin[d+ex]“)2pd1x

4P cP

Program code:

Int[cos[d_.+e_.*x_]"m_x(a_.+b_.*sin[d_.+e_.#x_]~n_.+c_.#sin[d_.+e_.*x_]"n2_.)"p_.,x_Symbol] :=
1/ (4"pxc”p) +Int[Cos [d+exx] *mx (b+2xcxSin[d+exx] n)~ (2xp) ,x]| /;
FreeQ[{a,b,c,d,e,m,n},x] && EqQ[n2,2xn] &% Not[IntegerQ[ (m-1)/2]] && EqQ[b”2-4xaxc,0] &% IntegerQ[p]

Int[sin[d_.+e_.*x_]"m_x(a_.+b_.*cos[d_.+e_.#x_]"n_.+C_.#cos[d_.+e_.*x_]"n2_.)"p_.,x_Symbol] :=
1/ (4%pxc”p) +Int[Sin[d+exx]  mx (b+2xcxCos [d+exx] n)~ (2xp) ,X]| /;
FreeQ[{a,b,c,d,e,m,n},x] && EqQ[n2,2xn] &% Not[IntegerQ[ (m-1)/2]] && EqQ[b”2-4xaxc,0] &% IntegerQ[p]

2: J\cOs[d+ex]m (a+bsin[d+ex]"+cSin[d+ex]?")?dx when "‘;—1ez Ab>-4ac=0Ap¢z

Derivation: Piecewise constant extraction

. 2 B (a+b F[x]+cF[x]?)"
Basis: If b“ - 4 a ¢ == 0, then Oy br2cFx2F

Rule:If ™1 ¢z A b>-4ac=0 A p¢z,then



Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

(a+bsin[d+ex]"+cSin[d+ex]?")"

jCos[d+ex]’" (a+bsin[d+ex]"+cSin[d+ex]*")?dx — jCos[d+ex]’“ (b+2cSin[d+ex]”)2pd1x

(b+2cSin[d+ex]")Zp

Program code:

Int[cos[d_.+e_.*x_]"m_x(a_.+b_.*sin[d_.+e_.#x_]~n_.+c_.*+sin[d_.+e_.*x_]~n2_.)"p_,x_Symbol] :=
(a+bxSin[d+exx] " n+cxSin[d+exx]~ (2xn) ) *p/ (b+2xc*Sin[d+exx]~n) " (2xp) +Int [Cos [d+exx] "m+ (b+2xcxSin[d+exx]"n)~ (2+p) ,X] /;
FreeQ[{a,b,c,d,e,m,n,p},x] & EqQ[n2,2xn] && Not[IntegerQ[ (m-1)/2]] && EqQ[b"2-4xaxc,0] && Not[IntegerQ[p]]

Int[sin[d_.+e_.*x_]"m_x(a_.+b_.*cos[d_.+e_.#x_]"n_.+C_.*cos[d_.+e_.*x_]~n2_.)" p_,x_Symbol] :=
(a+bxCos [d+exx]*n+cxCos [d+exx]” (2xn) ) *p/ (b+2xcxCos [d+exXx]~n) ~ (2xp) *Int [Sin [d+exXx] mx (b+2xcxCos [d+exX]~n) " (2xp) ,x] /5
FreeQ[{a,b,c,d,e,m,n,p},x] & EqQ[n2,2xn] && Not[IntegerQ[ (m-1)/2]] && EqQ[b”"2-4xaxc,0] && Not[IntegerQ[p]]



Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p 10

2. |Cos[d+ex]" (a+bSin[d+ex]"+cSin[d+ex]*")?dx when %ez Ab2-4ac#0

n

ez Ab?2-4ac#0 A JEZ Apez

1: |Cos[d+ex]" (a+bsSin[d+ex]"+cSin[d+ex]*")?dx when 2

Derivation: Integration by substitution

1

Basis: Sin[z]? = 1+Cot[z]2

Basis: Cos[z]2 == _Cot[z]?

1+Cot[z]?
m 1
Basis: If ™ € z,thenCos[d +ex]"F[Sin[d+ex]?]| = —%Subst{&—i)ﬁﬁ%, X, Cot[d+ex]} Ay Cot [d + e X]
+X

Rule:If 2 ez Ab>-4ac+@ A 2 ez A pez,then

X" (c+b (1+x2)"%+a (1+x2)")°
[Rlere it 1)

dx, x, Cot[d + ex]]
(1 . X2)m/2+n p+1

1
jCos[d+ex]m (a+bSin[d+ex]"+cSin[d+ex]2")pdlx — -—Subst
e

Program code:

Int[cos[d_.+e_.*x_]"m_x(a_.+b_.«sin[d_.+e_.#x_]~n_+c_.xsin[d_.+e_.*x_]"n2_)"p_.,x_Symbol] :=

Module [ {f=FreeFactors[Cot[d+exx],x]},

-f~ (m+1) /exSubst [Int [x"mxExpandToSum[c+b (1+X*2)~ (n/2) +a* (1+x"2) *n,x]"p/ (1+f 24x"2) ~ (m/2+n+p+1) ,X],X,Cot [d+exx] /f]] /;
FreeQ[{a,b,c,d,e},x] &% EqQ[n2,2xn] && IntegerQ[m/2] && NeQ[b”2-4xaxc,0] &&% IntegerQ[n/2] && IntegerQ[p]

Int[sin[d_.+e_.*x_]"m_.*(a_.+b_.*cos[d_.+e_.*x_]"n_+c_.*cos[d_.+e_.*x_]"n2_)"p_.,x_Symbol] 2=

Module [ {f=FreeFactors[Tan[d+exx],x]},

A (m+1) /exSubst [Int [x mxExpandToSum[c+bx (1+x2) A (n/2) +a* (1+x*2) An,x] p/ (1+F 24x"2) A (m/2+nxp+1) ,x], X, Tan[d+exx] /f]] /;
FreeQ[{a,b,c,d,e},x] &% EqQ[n2,2xn] && IntegerQ[m/2] && NeQ[b”2-4xaxc,0] &&% IntegerQ[n/2] && IntegerQ[p]



Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

2: [Cos[d+ex]" (a+bsSin[d+ex]"+cSin[d+ex]?")”dx when fez Ab?-4ac#0 A (n|p)ez

Derivation: Algebraic expansion
Basis:Cos[z]2=1-Sin[z]?

Rule:If 2 ez A b*-4ac+0 A (n|p) ezthen

JCos[d+ex]"‘ (a+bsin[d+ex]"+cSin[d+ex]?")Pdx — JExpandTr'ig[(l—Sin[d+ex]2)'"/2 (a+bsin[d+ex]"+cSin[d+ex]?")P, x] dx

Proeram code:

Int[cos[d_.+e_.*x_]"m_.#(a_.+b_.xsin[d_.+e_.*x_]"n_.+c_.xsin[d_.+e_.*x_]"n2_.)"p_.,x_Symbol] :

Int[ExpandTrig[ (1-sin[d+exx]"2)"(m/2) x (a+bxsin[d+exx]"n+cxsin[d+exx]" (2#n) )" p,x],x]| /;
FreeQ[{a,b,c,d,e},x] & & EqQ[n2,2xn] && IntegerQ[m/2] && NeQ[b”2-4xaxc,0@] &% IntegersQ[n,p]

Int[sin[d_.+e_.*x_]"m_.*(a_.+b_.*cos[d_.+e_.*x_]"n_.+c_.*cos[d_.+e_.*x_]"n2_.)"p_.,x_Symbol] 8
Int [ExpandTrig[ (1-cos[d+exx]"2) "~ (m/2) x (a+bxcos [d+exx]*n+cxcos [d+exx] " (2xn) ) *p, X] ,x] /3
FreeQ[{a,b,c,d,e},x] & & EqQ[n2,2xn] && IntegerQ[m/2] && NeQ[b”2-4xaxc,@] &% IntegersQ[n,p]

11



Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

4. |Tan[d+ex]" (a+bSin[d+ex]"+cSin[d+ex]*")Pdx

1: JTan[d+ex]"‘ (a+bsin[d+ex]"+cSin[d+ex]?")"dx when %ez

Derivation: Integration by substitution

Basis: Tan[z]? == ﬁ%n@[z%

Basis: If ™1 € z,thenTan[d + e x]"F[Sin[d +ex] ] = iSubst{ﬁu}T, X, Sin[d+ex]} 9xSin[d + e x]
(1-x2) =

Rule: If ™% € Z A 2p € Z,then

1 X" (a+bx"+cx?")P
Tan[d+ex]" (a+bSin[d+ex]"+cSin[d+ex]?")?dx — —Subst[ - dx, X, Sin[d+ex]]
¢ (1)

Program code:

Int[tan[d_.+e_.*x_]"m_.*(a_+b_.x (f_.xsin[d_.+e_.#x_]) n_+c_.x(f_.*sin[d_.+e_.*x_])"n2_.)"p_.,x_Symbol] :

Module [ {g=FreeFactors [Sin[d+exx],x]},
g (m+1) /exSubst [Int [x"mx (a+b« (Fxgxx) An+cx (Fxgxx) A (24n) ) "p/ (1-g72xx"2) ~ ((m+1) /2) ,x] ,X,Sin[d+exx] /g]] /;
FreeQ[{a,b,c,d,e,f,n},x] & IntegerQ[(m-1)/2] & IntegerQ[2xp]

Int[cot[d_.+e_.*x_]"m_.%(a_+b_.*(f_.xcos[d_.+e_.#x_]) n_+c_.x(f_.*cos[d_.+e_.xx_])"n2_.)"p_.,x_Symbol] :

Module[{g:FreeFactors [Cos[d+exXx],Xx]},
-g~ (m+1) /exSubst[Int [x"mx (a+bx (Fxgxx)"n+cx (Fxgxx)" (2xn) ) Ap/ (1-g"2%x"2) A ((m+1) /2) »X] ,x,Cos [d+exx]/g]] /;
FreeQ[{a,b,c,d,e,f,n},x] && IntegerQ[ (m-1) /2] && IntegerQ[2+p]
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Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

2. JTan[d+ex]"‘ (a+bSin[d+ex]"+cSin[d+ex]2”)pdlx Whenm;—lez

1. |Tan[d+ex]" (a+bSin[d+ex]"+cSin[d+ex]?")?dx when %ez Ab?’-4ac=0

1: |Tan[d+ex]" (a+bSin[d+ex]"+cSin[d+ex]*")?dx when "';—162 Ab2-4ac=0 Apez

Derivation: Algebraic simplification

Basis: If b2 -4 ac ==9,thena+bz+cz? = j%ﬁ

Rule:If ™1 ¢z A b>-4ac=0 A pez,then

jTan[d+ex]"‘ (a+bsin[d+ex]"+cSin[d+ex]*")Pdx — fTan[d+ex]’“ (b+2cSin[d+ex]“)2pd1x

4P cP

Program code:

Int[tan[d_.+e_.*x_]"m_x(a_.+b_.*sin[d_.+e_.#x_]~n_.+c_.#sin[d_.+e_.*x_]"n2_.)"p_.,x_Symbol] :=
1/ (4%pxc”p) +Int[Tan[d+exx] *mx (b+2xcxSin[d+exx]~n)~ (2xp) ,x]| /;
FreeQ[{a,b,c,d,e,m,n},x] && EqQ[n2,2xn] &% Not[IntegerQ[ (m-1)/2]] && EqQ[b”2-4xaxc,0] &% IntegerQ[p]

Int[cot[d_.+e_.x*x_]"m_x(a_.+b_.xcos[d_.+e_.*x_]”n_.+c_.xcos[d_.+e_.*x_]”n2_.)"p_.,x_Symbol] :=
1/ (4"p*c”p) *Int [Cot [d+exX] mx (b+2xCcxCos [d+exXx]"n) " (2xp) ,X] /;
FreeQ[{a,b,c,d,e,m,n},x] && EqQ[n2,2xn] &% Not[IntegerQ[ (m-1)/2]] && EqQ[b”2-4xaxc,0] &% IntegerQ[p]

2: JTan[d+ex]'" (a+bsin[d+ex]"+cSin[d+ex]?")?dx when "';—1ez Ab2-4ac=0Ape¢z

Derivation: Piecewise constant extraction

(a+b F[x]+cF[x]?)"
(b+2 c F[x])?2P

Basis: If b%> - 4 a ¢ == 0, then 9, =0

Rule:If ™1 ¢z A b>-4ac=0 A p¢z,then



Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

(a+bsin[d+ex]"+cSin[d+ex]?")"

jTan[d+ex]’" (a+bsin[d+ex]"+cSin[d+ex]*")?dx — jTan[d+ex]’“ (b+2cSin[d+ex]”)2pd1x

(b+2cSin[d+ex]")Zp

Program code:

Int[tan[d_.+e_.*x_]"m_x(a_.+b_.*sin[d_.+e_.#x_]~n_.+c_.*+sin[d_.+e_.*x_]"n2_.)"p_,x_Symbol] :=
(a+bxSin[d+exx] " n+cxSin[d+exx]” (2xn) ) *p/ (b+2xc*Sin[d+exx]~n)~ (2xp) +Int [Tan[d+exx] "m+ (b+2xcxSin[d+exx]"n)~ (2+p) ,X] /;
FreeQ[{a,b,c,d,e,m,n,p},x] & EqQ[n2,2xn] && Not[IntegerQ[ (m-1)/2]] && EqQ[b"2-4xaxc,0] && Not[IntegerQ[p]]

Int[cot[d_.+e_.*x_]”m_x(a_.+b_.xcos[d_.+e_.*x_]”n_.+c_.*xcos[d_.+e_.*x_]”n2_.)"p_,x_Symbol] :=
(a+bxCos [d+e*x]*n+c*xCos [d+exXx] " (2xn) ) *p/ (b+2xcxCos [d+exx] " n) * (2xp) *Int [Cot [d+exXx] "m* (b+2xcxCos [d+exx]~n) ~ (2xp) ,X] /;
FreeQ[{a,b,c,d,e,m,n,p},x] & EqQ[n2,2xn] && Not[IntegerQ[ (m-1)/2]] && EqQ[b"2-4xaxc,0] && Not[IntegerQ[p]]
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Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

2. |Tan[d+ex]" (a+bSin[d+ex]"+cSin[d+ex]*")?dx when %ez Ab2-4ac#0

Tan[d+ex]" (a+bSin[d+ex]"+cSin[d+ex]?")?dx when "';—1ez Ab2-4ac#0 A %ez ApezZ

Derivation: Integration by substitution

Basis: Sin[z]? = %ﬁ%

Basis: Tan[d + e x]"F|Sin[d + e x]?]| = ZSubst{ Flaa

: 12 2 %o Tan[d +ex] | OxTan[d + e X]

Rule:If ™1 ¢z Ab>-4ac+@ A5 ez Apez,then

1 X" (ex*" +bx" (1+x2)"/2+a(1+x2)")p
JTan[d+ex]m (a+bsin[d+ex]"+cSin[d+ex]*")Pdx — —Subst[J dx, X, Tan[d+ex]]
e (1+x2)np+1
Program code:

Int[tan[d_.+e_.*x_]"m_.%(a_.+b_.xsin[d_.+e_.*x_]"n_+c_.+sin[d_.+e_.*x_]"n2_)"p_.,x_Symbol] :=

Module [ {f=FreeFactors[Tan[d+exx],x]},

2 (m+1) /exSubst [Int [x mxExpandToSum[c*x" (24N) +bxX nx (1+X"2) A (n/2) +ax (1+x"2) *n,x] *p/ (1+F 2xx"2) A (nxp+1) ,x] ,x,Tan [d+exx] /f]] /;
FreeQ[{a,b,c,d,e,m},x] & & EqQ[n2,2xn] && Not[IntegerQ[ (m-1)/2]] && NeQ[b”2-4xaxc,0] && IntegerQ[n/2] && IntegerQ[p]

Int[cot[d_.+e_.*x_]”m_.x(a_.+b_.xcos[d_.+e_.*x_]”n_+c_.*xcos[d_.+e_.*x_]”n2_)“p_.,x_Symbol]
Module [ {f=FreeFactors [Cot [d+exx],X]},

-f~ (m+1) /exSubst[Int [x"mxExpandToSum[CxX" (2N) +b#X nx (1+X"2) A (n/2) +ax (1+x2) An,x] p/ (1+F2xx"2) ~ (nxp+1) ,X] ,X,Cot [d+exx] /f]] /;
FreeQ[{a,b,c,d,e,m},x] &% EqQ[n2,2xn] && Not[IntegerQ[ (m-1)/2]] &% NeQ[b"2-4xaxc,0] && IntegerQ[n/2] && IntegerQ[p]
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Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

2: [Tan[d+ex]" (a+bSin[d+ex]"+cSin[d+ex]?")”dx when fez Ab?-4ac#0 A (n|p)ez

Derivation: Algebraic expansion

Basis: Tan[z]? == %ﬁ%

Rule:If 2 ez Ab>-4ac+@ A (n|p) ez,then

Sin[d+ex]" (a+bsSin[d+ex]"+cSin[d+ex]?")?

J~Tan[d+ex]rn (a+bsin[d+ex]"+cSin[d+ex]*")?Pdx — jExpandTr‘ig[
(1—Sin[d+ex]2)"'/2

Proeram code:

Int[tan[d_.+e_.*x_]"m_.*(a_.+b_.xsin[d_.+e_.*x_]"n_.+c_.»sin[d_.+e_.*x_]~n2_.)"p_.,x_Symbol] :=
Int[ExpandTrig[sin[d+e*x]"m*(a+b*sin[d+e*x]"n+c*sin[d+e*x]"(2*n))"p/(l—sin[d+e*x]"2)"(m/2),x],x] /3
FreeQ[{a,b,c,d,e},x] & EqQ[n2,2xn] && IntegerQ[m/2] && NeQ[b”2-4xaxc,0@] &% IntegersQ[n,p]

Int[cot[d_.+e_.*x_]”m_.x(a_.+b_.xcos[d_.+e_.*x_]”n_.+c_.xcos[d_.+e_.*x_]"n2_.)"p_.,x_Symbol] :=
Int [ExpandTrig [cos [d+exXx]"m* (a+bxcos [d+exXx]*n+cxcos [d+exx]” (2xn) ) ~p/ (1-cos [d+exx]"*2) " (m/2) ,X] ,x] /5
FreeQ[{a,b,c,d,e},x] & & EqQ[n2,2xn] && IntegerQ[m/2] && NeQ[b”2-4xaxc,0@] &% IntegersQ[n,p]

,x]dlx
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Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p 17

5. JCot[d+ex]’" (a+bSin[d+ex]"+cSin[d+ex]2“)pd1x

m-1

1: JCot[d+ex]m (a+bsin[d+ex]"+cSin[d+ex]?")"dx when ez

Derivation: Integration by substitution

Basis: Cot [z]? == 1-Sin[z]?

"~ Sin[z]?

m-1

Basis: If -1 < z,thenCot [d + e x]"F[Sin[d +ex]] == iSubstPl_—szzﬂ, X, Sin[d+ex]} OxSin[d + e x]

m

Rule: If ™% € Z A 2p € Z,then

1 (1-x2)m;_(a+bx"+cx2"p
Cot[d+ex]" (a+bSin[d+ex]"+cSin[d+ex]*")Pdx — —Subst[ . dx, X, Sin[d+ex]]
e X

Program code:

Int[cot[d_.+e_.*x_]"m_.*(a_+b_.(f_.xsin[d_.+e_.#x_]) n_+c_.x(f_.+sin[d_.+e_.*x_])"n2_.)"p_.,x_Symbol] :
Module [ {g=FreeFactors[Sin[d+exx],x]},
g~ (m+1) /exSubst [Int[ (1-g*24x"2) A ((m-1) /2) # (a+bx (Fxgxx) *n+cx (Fxgxx)~ (2+n) ) "p/x m,x],x,Sin[d+exx] /g]] /;
FreeQ[{a,b,c,d,e,f,n},x] & IntegerQ[(m-1)/2] & IntegerQ[2+p]

Int[tan[d_.+e_.#x_]"m_.*(a_+b_.x(f_.xcos[d_.+e_.#x_])"n_+c_.x(f_.xcos[d_.+e_.«x_])"n2_.)"p_.,x_Symbol] :
Module[{g:Fr‘eeFactor‘s [Cos[d+exx],x]},
-g" (m+1) /exSubst [Int[ (1-g"2xx"2) ~ ((m-1) /2) # (a+b* (Fxg*x) ~n+cx (fxg»x) " (2#n) ) *p/x*m,x] ,x,Cos [d+exx]/g]] /;
FreeQ[{a,b,c,d,e,f,n},x] & IntegerQ[(m-1)/2] & IntegerQ[2xp]



Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

2. JCot[d+ex]"‘ (a+bsin[d+ex]"+cSin[d+ex]*")?dx Whenm;—lez

1. |Cot[d+ex]™ (a+bSin[d+ex]"+cSin[d+ex]?")?dx when %ez Ab?’-4ac=0

1: |Cot[d+ex]" (a+bSin[d+ex]"+cSin[d+ex]?")?dx when "';—162 Ab2-4ac=0 Apez

Derivation: Algebraic simplification

Basis: If b2 -4 ac ==9,thena+bz+cz? = j%ﬁ

Rule:If ™1 ¢z A b>-4ac=0 A pez,then

jCot[d+ex]m (a+bsin[d+ex]"+cSin[d+ex]*")Pdx — J‘Cot[d+ex]’n (b+2cSin[d+ex]“)2pd1x

4P cP

Program code:

Int[cot[d_.+e_.*x_]"m_x(a_.+b_.*sin[d_.+e_.#x_]~n_.+c_.#sin[d_.+e_.*x_]"n2_.)"p_.,x_Symbol] :=
1/ (4%pxc”p) +Int [Cot [d+exx] *mx (b+2xcxSin[d+exx] n)~ (2xp) ,Xx]| /;
FreeQ[{a,b,c,d,e,m,n},x] && EqQ[n2,2xn] &% Not[IntegerQ[ (m-1)/2]] && EqQ[b”2-4xaxc,0] &% IntegerQ[p]

Int[tan[d_.+e_.*x_]"m_x(a_.+b_.%cos[d_.+e_.*x_]”n_.+c_.xcos[d_.+e_.*x_]”n2_.)"p_.,x_Symbol] :=
1/ (4”p*c”p) *Int[Tan[d+e*x] mx (b+2xcxCos [d+exx] " n)~ (2xp) ,Xx] /;
FreeQ[{a,b,c,d,e,m,n},x] && EqQ[n2,2xn] &% Not[IntegerQ[ (m-1)/2]] && EqQ[b”2-4xaxc,0] &% IntegerQ[p]

2: JCot[d+ex]'" (a+bsin[d+ex]"+cSin[d+ex]?")?dx when "‘;—1ez Ab>-4ac=0Ap¢z

Derivation: Piecewise constant extraction

(a+b F[x]+cF[x]?)"
(b+2 c F[x])?2P

Basis: If b%> - 4 a ¢ == 0, then 9, =0

Rule:If ™1 ¢z A b>-4ac=0 A p¢z,then



Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

(a+bsin[d+ex]"+cSin[d+ex]?"

p
JCot[d+ex]m (a+bsin[d+ex]"+cSin[d+ex]*")?dx — ) JCot[d+ex]m (b+2cSin[d+ex]")2pdlx

(b+2cSin[d+ex]“)Zp

Program code:

Int[cot[d_.+e_.*x_]"m_x(a_.+b_.*sin[d_.+e_.#x_]~n_.+c_.*+sin[d_.+e_.*x_]"n2_.)"p_,x_Symbol] :=
(a+bxSin[d+exx] " n+cxSin[d+exx]~ (2xn) ) *p/ (b+2xc*Sin[d+exx]~n)* (2xp) +Int [Cot [d+exx] "m« (b+2xcxSin[d+exx]"n) (2+p) ,X] /;
FreeQ[{a,b,c,d,e,m,n,p},x] & EqQ[n2,2xn] && Not[IntegerQ[ (m-1)/2]] && EqQ[b"2-4xaxc,0] && Not[IntegerQ[p]]

Int[tan[d_.+e_.*x_]”m_=x(a_.+b_.xcos[d_.+e_.*x_]”n_.+c_.*cos[d_.+e_.*x_]”n2_.)"p_,x_Symbol] :=
(a+bxCos [d+e*x]*n+c*xCos [d+exXx] " (2xn) ) *p/ (b+2xcxCos [d+exx]*n) ~ (2xp) *Int [Tan[d+exXx] *m* (b+2xcxCos [d+exx]~*n) ~ (2xp) ,X] /;
FreeQ[{a,b,c,d,e,m,n,p},x] & EqQ[n2,2xn] && Not[IntegerQ[ (m-1)/2]] && EqQ[b"2-4xaxc,0] && Not[IntegerQ[p]]

2. JCot[d+ex]"‘ (a+bsin[d+ex]"+cSin[d+ex]?")?dx when %eﬁz Ab2-4ac+0

1: [Cot[d+ex]" (a+bSin[d+ex]"+cSin[d+ex]?")P dx when "';—1ez Ab’-4ac#@ A 2ez Apez

Derivation: Integration by substitution

O <] 2 __ 1
Basis: Sin[z]“ == 1rCot [2]2
nE 1
Basis: Cot [d + e x]"F|Sin[d + e x]?]| = —iSubst{%{gA, X, Cot[d+ex] | 6xCot[d+ex]

Rule:If ™1 ¢z Ab>-4ac+@ A ez Apez,then

X" (c+b (1+x2)"2 42 (1+x2)")°
[Flen s e 1)

1
Cot[d+ex]" (a+bSin[d+ex]"+cSin[d+ex]?")?dx — -=Subst
(1+x2)""”'1

dx, x, Cot[d +ex]]
e

Program code:

Int[cot[d_.+e_.*x_]"m_.*(a_+b_.«sin[d_.+e_.#x_]*n_+c_.xsin[d_.+e_.*x_]"n2_)"p_.,x_Symbol] :=

Module [ {f=FreeFactors[Cot [d+exx],x]},

-fA (m+1) /exSubst[Int [x"mxExpandToSum[c+b (1+f 2xx"2) A (n/2) +ax (1+f224x"2) *n,x]| *p/ (1+F 2xx2) A (nxp+1) ,x] ,x,Cot [d+exx] /f]] /;
FreeQ[{a,b,c,d,e,m},x] & & EqQ[n2,2xn] && IntegerQ[n/2] && IntegerQ[p]



Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

Int[tan[d_.+e_.*x_]”m_.*(a_+b_.xcos[d_.+e_.*x_]”n_+c_.xcos[d_.+e_.*x_]”n2_)"p_.,x_Symbol] :=

Module [ {f=FreeFactors[Tan[d+exx],x]},

A (m+1) /exSubst [Int [x mxExpandToSum|c+bx (1+F 24x"2) A (n/2) +ax (1+F2xx"2) *n, x| "p/ (1+f 24x"2) ~ (n*p+1) ,X], X, Tan[d+exx] /f] ] /;
FreeQ[{a,b,c,d,e,m},x] &% EqQ[n2,2xn] && IntegerQ[n/2] && IntegerQ[p]

2:Jkoud+exﬂ(a+bsrud+exﬂ+csinw+exf"fdu\mEngez Ab?>-4ac#@ A (n|p)ez

Derivation: Algebraic expansion

Basis: Cot [z]? == 1-Sin[z]?

~ Sin[z]?

Rule:If 2 ez A b*-4ac+0 A (n|p) ezthen

1—Sin[d+ex]2)"'/2 (a+bsin[d+ex]"+cSin[d+ex]?")"

JCot[d+ex]m (a+bsin[d+ex]"+cSin[d+ex]?")Pdx — jExpandTr‘ig[ ( , x] dx

Sin[d+ex]"

Proeram code:

Int[cot[d_.+e_.#x_]"m_.*(a_.+b_.#sin[d_.+e_.xx_]"n_.+c_.*sin[d_.+e_.xx_]"n2_.)" p_.,x_Symbol] :=
Int [ExpandTrig[ (1-sin[d+exx]~2)"(m/2) » (a+bxsin[d+exx] n+cxsin[d+exx]~(2xn))~p/sin[d+exx] m,x],x] /;
FreeQ[{a,b,c,d,e},x] & & EqQ[n2,2xn] && IntegerQ[m/2] && NeQ[b”2-4xaxc,0] && IntegersQ[n,p]

Int[tan[d_.+e_.*x_]”m_.x(a_.+b_.xcos[d_.+e_.*x_]”n_.+c_.xcos[d_.+e_.*x_]”"n2_.)" p_.,x_Symbol] :=
Int [ExpandTrig[ (1-cos[d+e*x]"2) "~ (m/2) x (a+bxcos [d+exXx]*n+cxcos [d+exx]” (2xn) ) ~p/cos [d+exx]"m,X] ,x] /5
FreeQ[{a,b,c,d,e},x] &% EqQ[n2,2xn] && IntegerQ[m/2] && NeQ[b”"2-4xaxc,0] && IntegersQ[n,p]
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Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

6. j(A+BSin[d+ex]) (a+bsin[d+ex] +cSin[d+ex]?)"dx
1. J(A+Bsin[d+ex]) (a+bsin[d+ex] +cSin[d+ex]?)"dx when b?-4ac==0

1: J(A+Bsin[d+ex]) (a+bsin[d+ex] +cSin[d+ex]?)"dx whenb’®-4ac=0 Anez

Derivation: Algebraic simplification

Basis: If b2 -4 ac ==9,thena+bz+cz? = j%ﬁ

Rule:If b2-4ac =0 A n e Z,then

j(A+BSin[d+ex]) (a+bsin[d+ex] +cSin[d+ex]?)"dx — j(A+BSin[d+ex]) (b+2cSin[d+ex])2"d1x

4n cn
Program code:
Int[(A_+B_.»sin[d_.+e_.*x_])*(a_+b_.#sin[d_.+e_.*x_]+c_.#sin[d_.+e_.xx_]"2)"n_,x_Symbol] :

1/ (4*nxc”n) +Int[ (A+BxSin[d+exx]) » (b+2xcxSin[d+exx])~ (2xn),Xx] /;
FreeQ[{a,b,c,d,e,A,B},x] && EqQ[b"2-4xaxc,0] &% IntegerQ[n]

Int[(A_+B_.xcos[d_.+e_.x*x_])*(a_+b_.xcos[d_.+e_.*x_]+c_.xcos[d_.+e_.*x_]72)"n_,x_Symbol] :
1/ (4*nxc”n) *Int[ (A+BxCos [d+e*Xx]) * (b+2xcxCos [d+exx] )~ (2%n) ,Xx] /;
FreeQ[{a,b,c,d,e,A,B},x] && EqQ[b"2-4xaxc,0] &% IntegerQ[n]

2: J(A+Bsin[d+ex]) (a+bsin[d+ex] +cSin[d+ex]?)"dx whenb’®-4ac=0 An¢z

Derivation: Piecewise constant extraction

(a+b F[x])+c F[x]?)"
(b+2 cF[x])2"

Basis: If b%> - 4 a ¢ == 0, then 9, =0

Rule:lIf b>-4ac =0 A n¢Z,then
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Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

(a+bsin[d+ex] +cSin[d+ex]?)"

J(A+Bsin[d+ex]) (a+bsin[d+ex] +csin[d+ex]*)"dx —
(b+2csin[d+ex])2n

Program code:
Int[(A_+B_.xsin[d_.+e_.»x_])*(a_+b_.*sin[d_.+e_.#x_]+c_.#sin[d_.+e_.*x_]~2)"n_,x_Symbol]| :=
(a+b*Sin [d+exXx] +c*Sin[d+exX] "2) "n/(b+2*c*sin [d+exX] ) A (2xn) »Int [ (A+B*Sin [d+exXx] ) * (b+2*C*Sin [d+exX] )" (2xn) ,X] /5

FreeQ[{a,b,c,d,e,A,B},x] & & EqQ[b"2-4xaxc,0] && Not[IntegerQ[n]]

Int[(A_+B_.xcos[d_.+e_.xx_])*(a_+b_.xcos[d_.+e_.*xx_]+c_.xcos[d_.+e_.xx_]72)"n_,x_Symbol] :=
(a+bxCos[d+exx] +cxCos [d+exx]"2)*n/ (b+2xcxCos [d+exXx] )~ (2%n) *Int [ (A+BxCos [d+exXx]) * (b+2xcxCos [d+exx] )~ (2xn) ,x] /;
FreeQ[{a,b,c,d,e,A,B},x] & & EqQ[b"2-4xaxc,0] && Not[IntegerQ[n]]

2. J(A+Bsin[d+ex]) (a+bsin[d+ex] +cSin[d+ex]?)"dx when b*-4ac#@

dx when b?-4ac#0

1: A+BSin[d + e x]
’ Ja+bsin[d+ex] +cSin[d+ex]?

Derivation: Algebraic expansion
e _ . h2 ABz bB-2Ac 1 bB-2Ac 1
Basis:If g = \/b -4 ac,then a+bz+cz? <B+ q ) b+q+2cz " (B_ q ) b-q+2cz
|
Rule:If b>-4ac +0,let q=+/b?>-4ac,then

A +BSin[d+eXx] bB-2Ac 1 bB-2Ac 1
J dx — (B+ ]J d1x+(B— )J dx
a+bSin[d+ex] +cSin[d+ex]? q b+q+2cSin[d+ex] q b-q+2cSin[d+ex]

Program code:

Int[(A_+B_.xsin[d_.+e_.*x_])/(a_.+b_.*sin[d_.+e_.«x_]+c_.xsin[d_.+e_.*x_]~2),x_Symbol] :=
Module [ {q=Rt[b*2-4xaxc,2]},
(B+ (bxB-2xAxc) /q) »Int [1/(b+q+2*C*Sin [d+exX] ) ,X] +
(B- (bxB-2xAxc) /q) *Int [1/(b—q+2*c*Sin [d+exX] ) ,x] ] /3

FreeQ[{a,b,c,d,e,A,B},x] & & NeQ[b”"2-4xaxc,0]

A+BSin[d+ex b+2cSin[d+ex])?"dx
j( [d+ex) [d+ex])
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Rules for integrands of the form trig(d+e x)~m (a+b sin(d+e x)~n+c sin(d+e x)(2 n))"\p

Int[ (A_+B_.*xcos[d_.+e_.xx_])/(a_.+b_.xcos[d_.+e_.xx_]+c_.xcos[d_.+e_.*x_]"2),x_Symbol] :=
Module[ {q=Rt[b”2-4xaxc,2]},
(B+ (bxB-2xAxc) /q) *Int[1/ (b+q+2*cxCos [d+e*xx]) ,X] +
(B- (bx*B-2xAxc) /q) *Int[1/ (b-q+2xcxCos [d+e*xXx]) ,x]] /;

FreeQ[{a,b,c,d,e,A,B},x] & & NeQ[b"2-4xaxc,0]

2: J(A+Bsin[d+ex]) (a+bsin[d+ex] +cSin[d+ex]?)"dx whenb*-4ac#0 Anez

Derivation: Algebraic expansion
Rule:lf b2-4ac+0@ Anez

~f(A+BSin[d+ex]) (a+bsin[d+ex] +cSin[d+ex]?)"dx — JExpandTr‘ig[(A+BSin[d+ex]) (a+bsin[d+ex] +cSin[d+ex]?)", x] dx

Program code:

Int[(A_+B_.xsin[d_.+e_.*x_])*(a_.+b_.»sin[d_.+e_.*x_]+c_.xsin[d_.+e_.*x_]~2)"n_,x_Symbol] :

Int[ExpandTrig[ (A+Bxsin[d+exx])» (a+bxsin[d+exx]+cxsin[d+exx]2)"n,x],x] /;
FreeQ[{a,b,c,d,e,A,B},x] & & NeQ[b"2-4xaxc,0] && IntegerQ[n]

Int[ (A_+B_.xcos[d_.+e_.x*x_])*(a_.+b_.xcos[d_.+e_.xx_]+c_.xcos[d_.+e_.xx_]"2)"n_,x_Symbol]
Int [ExpandTrig[ (A+Bxcos[d+e*x]) x (a+bxcos [d+exx] +cxcos [d+exX]"2) *n,X] ,x] /5
FreeQ[{a,b,c,d,e,A,B},x] && NeQ[b”"2-4xaxc,0] &% IntegerQ[n]
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