0: Ju dx

If[TrueQ[$LoadShowSteps],

Int[u_,x_Symbol] :=
Int[DeactivateTrig[u,x],x] /;
SimplifyFlag && FunctionOfTrigOfLinearQ[u,x],

Int[u_,x_Symbol] :=

Int[DeactivateTrig[u,x],x] /;
FunctionOfTrigOfLinearQ[u,Xx] ]

Rules for integrands of the form (aSin[e + fx])™ (bTrg[e + fx])"

1. J(asin[e+fx])m (bcCos[e+fx])"dx

1: j(aSin[ewa])m (bCos[e+-Fx])"d1x whenm+n+2:==0 A m# -1

Reference: G&R 2.510.3, CRC 334a, A&S 4.3.128b withm+n+2=0
Reference: G&R 2.510.6, CRC 334b, A&S 4.3.128a withm+n+2=0

Rule:lf m+n+2==0 A m+ -1, then

(aSin[e+-Fx])'"+1 (bCos[e+-Fx])n+1
abf (m+1)

J(asin[e+fx])'" (bCos[e+fx])"dx —

Program code:

Int[(a_.»sin[e_.+f_.*x_])"m_.#(b_.xcos[e_.+f_.*x_])"n_.,x_Symbol] :=
(a*Sin[e+f*x])A(m+1)*(b*Cos[e+f*x])A(n+1)/(a*b*f*(m+1)) /3
FreeQ[{a,b,e,f,m,n},x] && EqQ[m+n+2,0] && NeQ[m,-1]



Rules for integrands of the form (a sin(e+f x))~m (b trg(e+f x))~n

2: J(aSin[e+fx])'"Cos[e+fx]"dlx when %ez

Derivation: Integration by substitution
Basis: If% € Z,then
(aSin[e+fx])"Cos[e+fx]" = aLSubst{x"" (1- ;‘—2)?, X, aSin[eHCx]} Ox (aSin[e + fx])

Rule: If % e 7, then

2\ "L
j(asin[e+-Fx])"'Cos[e+-Fx]"d1x — %Subst[J-x'“ [1—X—2] " ax, x, aSin[e+-Fx]]
a a

Program code:
Int[(a_.»sin[e_.+f_.»x_])"m_.+cos[e_.+f_.xx_]~n_.,x_Symbol] :=

1/ (af) #Subst [Int [x mx (1-x"2/a*2) " ((n-1)/2),X],X,a*Sin[e+fxx]] /;
FreeQ[{a,e,f,m},x] & IntegerQ[(n-1)/2] && Not[IntegerQ[(m-1)/2] && LtQ[@,m,n]]
Int[(a_.xcos[e_.+f_.xx_])~m_.+sin[e_.+f_.xx_]~n_.,x_Symbol] :=

—1/(a*f) *Subst [ Int [x"m« (1-x"2/a*2) ~ ((n-1) /2) ,x],X,a*Cos [e+fxx]] /;
FreeQ[{a,e,f,m},x| & IntegerQ[(n-1)/2] && Not[IntegerQ[(m-1)/2] & GtQ[m,0] && LeQ[m,n]]

3, J(asin[emcx])"' (b Cos[e +£x])"dx when m> 1

1: J(aSin[ewa])'" (bCos[e+-Fx])"dlx whenm>1 A n< -1

Reference: G&R 2.510.1
Reference: G&R 2.510.4

Rule:lf m>1 A n < -1,then



Rules for integrands of the form (a sin(e+f x))~m (b trg(e+f x))~n

J(asin[e+fx])m (bCos[e+fx])"dx —

a (aSin[e+-Fx])'"'1 (bCos[e+-Fx:|)n+1 aZ (m-1)
- +

bf (n+1) b2 (n+1)

Program code:

Int[(a_.»sin[e_.+f_.»x_])"m_x(b_.+cos[e_.+f_.xx_])"n_,x_Symbol] :=
—a*(a*sin[e+f*x])A(m—l)*(b*Cos[e+f*x])A(n+1)/(b*f*(n+1)) +
ar2x (m-1) / (b*2x (n+1) ) »Int [ (axSin[e+fxx] )~ (m-2) » (bxCos [e+Fxx] )~ (n+2),x] /;
FreeQ[{a,b,e,f},x] & GtQ[m,1] && LtQ[n,-1] && (IntegersQ[2xm,2xn] || EqQ[m+n,0])

Int[(a_.xcos[e_.+f_.»x_])"m_x(b_.+sin[e_.+f_.xx_])~n_,x_Symbol] :=

ax (axCos [e+fxx])~ (m-1) x (bxSin[e+fxx])~ (n+1) /(bxfx (n+1)) +

a”2x (m-1) / (b*2x (n+1) ) Int [ (axCos [e+fxx] )~ (m-2) « (b+Sin[e+fxx] )~ (n+2),x] /;
FreeQ[{a,b,e,f},x] & GtQ[m,1] && LtQ[n,-1] && (IntegersQ[2xm,2xn] || EqQ[m+n,0])

J(a Sin[e+1’x])m’2 (bCos[e+fx])"’2 dx



Rules for integrands of the form (a sin(e+f x))~m (b trg(e+f x))~n

2: J(aSin[erFx])"' (bCos[e+fx])"dlx whenm>1 Am+n#0

Reference: G&R 2.510.2, CRC 323b, A&S 4.3.127b
Reference: G&R 2.510.5, CRC 323a, A&S 4.3.127a

Rule:lf m>1 A m+n # 0, then

J(asin[e+fx])"' (bCos[e+fx])"dx —

a (aSin[e+-Fx])""1 (bCos[e+-Fx])"+1 a2 (m-1)
- +

bf (m+n) m+n

Program code:

Int[(a_.xsin[e_.+f_.»x_])"m_x(b_.*cos[e_.+f_.xx_])~n_,x_Symbol] :=
-ax (bxCos[e+fxx])~ (n+1) + (axSin[e+fxx]) A (m-1) / (bxfx (men)) +
a’2x (m-1) / (m+n) »Int[ (bxCos[e+Ffxx] ) nx (axSin[e+Ffxx]|)~(m-2),x] /;
FreeQ[{a,b,e,f,n},x]| && GtQ[m,1] & NeQ[m+n,0] & IntegersQ[2xm,2xn]

Int[(a_.xcos[e_.+f_.»x_])"m_x(b_.*sin[e_.+f_.»x_])~n_,x_Symbol] :=
a*(b*sin[e+f*x])A(n+1)*(a*Cos[e+f*x])A(m—l)/(b*f*(m+n)) +
ar2x (m-1) / (m+n) »Int [ (bxSin[e+fxx]) nx (axCos [e+fxx])~(m-2),x] /;
FreeQ[{a,b,e,f,n},x]| && GtQ[m,1] & NeQ[m+n,0] && IntegersQ[2xm,2xn]

4: J(asin[e+fx])m (bCos[e+fx])"d1x when m< -1

Reference: G&R 2.510.3, CRC 334a, A&S 4.3.128b
Reference: G&R 2.510.6, CRC 334b, A&S 4.3.128a

Rule: If m < -1, then

J‘(asin[em‘:x])m'2 (bCos[e+fx])"dx



Rules for integrands of the form (a sin(e+f x))~m (b trg(e+f x))~n

J(asin[e+fx])m (bCos[e+fx])"dx —

(aSin[e+-Fx])'"+1 (bCos[e+-Fx])'"+1 m+n+2
+

Si f m+2 bC f nd]
abf (m+1) a? (m+1) J(a infe+£x])™ (bCos[e +fx])"ax

Program code:

Int[(a_.»sin[e_.+f_.»x_])"m_x(b_.+cos[e_.+f_.xx_])"n_,x_Symbol] :=
(b*COS [e+f*x] ) A(n+l) = (a*sin [e+f*x] ) A (m+1)/(a*b*-F* (m+1) ) +
(m+n+2) / (a"2% (m+1) ) *Int[ (bxCos [e+fxx])~n« (axSin[e+Fxx] )~ (m+2),x] /;
FreeQ[{a,b,e,f,n},x]| && LtQ[m,-1] & IntegersQ[2xm,2xn]

Int[(a_.xcos[e_.+f_.»x_])"m_x(b_.+sin[e_.+f_.xx_])~n_,x_Symbol] :=

- (bxsin[e+fxx])~ (n+1) « (axCos [e+fxx]) A (m+1) /(axbxfx (m+l)) +

(men+2) / (@~2% (m+1) ) »Int[ (bxSin[e+fxx] ) nx (axCos[e+Ffxx])~ (m+2),x] /;
FreeQ[{a,b,e,f,n},x]| && LtQ[m,-1] & IntegersQ[2xm,2«n]

5: J\\/asin[erFx] \/bCos[e+fx] dx

Derivation: Piecewise constant extraction

Basis: 8, asin[efx] VbCos[erfx] __ g
Sin[2e+2 f x]

Rule:

- \/asin[e+fx] \/bCos[e+fx] -
aSin|e+fx bCos|e + fx X — Sin(2e+2fx X
Jrte T et Nererere i AL

Program code:

Int[Sqrt[a_.xsin[e_.+f_.+x_]]*Sqrt[b_.xcos[e_.+f_.xx_]],x_Symbol] :=
Sqrt[aSin[e+fxx]] *Sqrt[bxCos [e+f+x]]/Sqrt[Sin[2xe+2xfxx]]+Int[Sqrt[Sin[2+e+2+f+x]],x] /;
FreeQ[{a,b,e,f},x]



Rules for integrands of the form (a sin(e+f x))~m (b trg(e+f x))~n

1

'\/aSin[e+-Fx] \/bCos[e+fx]

dx

Derivation: Piecewise constant extraction

\/Sin[2e+2 fx] -9
~Jasin[e+fx] ~/bCos[e+fX]

Basis: Oy

Rule:

J 1 4 ySsin[2e+2fx] J
\/aSin[e+-Fx] \/bCos[e+-Fx] \/a51n[e+-Fx] \/bCos[e+-Fx] \/Sln[2e+2-Fx]

Program code:

Int[1/(Sqrt[a_.+sin[e_.+f_.xx_]]+Sqrt[b_.xcos[e_.+f_.+x_]]),x_Symbol] :=
sqrt[Sin[2xe+2x+f+x]]/(Sqrt[axSin[e+fxx]]+Sqrt[b«Cos[e+fxx]])*Int[1/Sqrt[Sin[2«e+2+fxx]],Xx] /;
FreeQ[{a,b,e,f},x]



Rules for integrands of the form (a sin(e+f x))~m (b trg(e+f x))~n

X: J(asin[e+fx])'" (bCos[e+fx])"d1x whenm+n=0

Derivation: Piecewise constant extraction

Basis: If m + n == 0, then 8, (23inlexfx1 )T (bCos[e+Fx )T
(aTan[e+f x])"

Rule: If m + n == 0, then

(asin[e+fx])" (bCos[e+fx])"

j(aSin[erFx])'" (bcos[e+Fx])"dx —

J.(aTan[e+-Fx])"'dlx

(aTan[e+fx])"

Program code:

(» Int[(a_.#sin[e_.+f_.#x_])~m_«(b_.xcos[e_.+f_.+x_])~n_,x_Symbol] :=
(a*Sin[e+fxx])~m« (bxCos [e+fxx] )"n/(a*Tan [e+fxx]) "mxInt[ (axTan[e+fxx]) m,x] /;
FreeQ[{a,b,e,f,m,n},x] && EqQ[m+n,8] *)



Rules for integrands of the form (a sin(e+f x))~m (b trg(e+f x))~n

7: J(asin[e+fx])'" (bCos[e+fx])"d1x whenm+n=0 A @<m<1

Derivation: Integration by substitution

], then
aSin[e+f x]) 1’k } (aSin[e+f x]) ¥k
b Cos[e+f x])l/k X (bCos[e+fx])L/k

Basis: If -1 <m < 1, letk - Denominator [m
(
(

. k (m+1) -1
(aSinfe+fx])™ __ kib Subst[ XK (m

(bCos[e+fx])™ a2 b2 2k 2 X

Note: This rule is analogous to the rule for integrands of the form (atan[e+£x])"when -1 < m < 1.

Rule:lf m+n=0 A @ <m< 1,letk -~ Denominator [m], then

Si f " k (m+1)-1 si f 1/k
J\—(a 1n[e+ X]) dx — k:bSubst[J—x dx, X, (a 1n[e+ X]) ]

(bCos[e+fx])" a’ + b2 x2* (b(:os[en‘:x])l/k

Program code:

Int[(a_.»sin[e_.+f_.%x_])"m_x(b_.*cos[e_.+f_.xx_])~n_,x_Symbol] :=

With [ {k=Denominator[m]},

kxaxb/fxSubst [Int [x" (k« (m+1) -1) / (a72+b"2#x" (2xk) ) ,X],X, (a*Sin[e+Fxx] )A(l/k)/(b*Cos [e+fex])~(1/K)]] /3
FreeQ[{a,b,e,f},x] & EqQ[m+n,0] 8& GtQ[m,0] && LtQ[m,1]

Int[(a_.xcos[e_.+f_.*x_])"m_x(b_.*sin[e_.+f_.»x_])~n_,x_Symbol] :=

With [ {k=Denominator[m]},

-k*axb/fxSubst [Int [x" (kx (m+1) -1) / (a*2+b 2xx" (2xk) ) ,X] ,X, (a*Cos [e+fxx])~ (1/k) / (bxSin[e+Ffxx])~(1/k) ]] /3
FreeQ[{a,b,e,f},x] & EqQ[m+n,0] && GtQ[m,0] && LtQ[m,1]



Rules for integrands of the form (a sin(e+f x))~m (b trg(e+f x))~n

8: J(asin[e+fx])'" (bCos[e+fx])"dx

Derivation: Piecewise constant extraction and integration by substitution

Basis. 3 (bCos[e+fx)"t __ 0
« Ox e
(Cos[e+fx]1)7

Basis:Cos[e + fx] F[aSin[e+ fXx]] = a%cSubst[F[x], X, aSin[e+fx]] dx (aSin[e+fx])

Note:If 2 ez A 3mez A -1 <m<1,integration of x (1- —)_ results in a complicated antiderivative involving

a

elliptic integrals and the imaginary unit.

Rule:

n-1

bZIntPart[";—l]d (bCOS [e+_Fx])2Fr'acPart[ > ]

JCos[ean] (asin[e+fx])" (1—Sin[e+fx]2)";_1d1x

J\(asin[e+fx])"' (bCos[e+fx])"dx —

(COS[E . fX]Z)FracPar‘t[n;—l]

bZIntPart[%]ﬂ (b Cos[e N _Fx])ZFr'acPar‘t[";—l] Xz %
— Subst[fx"‘ {1 - —2] dx, X, asin[e+ -Fx]]

af (COS [e + _Fx]z)Fr'acPar‘t[";—l] a

b2 IntPart[g] 1 (pe p: 2 FracPart [2] Si P m+1 ~
— (bCosfe+ fx]) ! (asinfe+fx]) Hypergeometric2F1[1+m, L n, 3+m, Sin[e+fx]2]
2 2

af (m+ 1) (COS [e+fx]2)Fr‘acPar't[¥] 2

Program code:

(» Int[(a_.#«sin[e_.+f_.#x_])~m_«(b_.xcos[e_.+f_.#x_])~n_,x_Symbol] :=
b~ (2#IntPart[ (n-1) /2] +1) x (bxCos [e+fxx] )~ (2#FracPart[ (n-1) /2] )/ (axfx (Cos [e+fxx]~2) ~FracPart[ (n-1)/2])
Subst [Int [x mx (1-x"2/a"2)~ ((n-1) /2) ,x],X,aSin[e+f+x]|] /;
FreeQ[{a,b,e,f,m,n},x] & (RationalQ[n] || Not[RationalQ[m]] & (EqQ[b,1] || NeQ[a,1])) =)



Rules for integrands of the form (a sin(e+f x))~m (b trg(e+f x))~n

(» Int[(a_.xcos[e_.+f_.#x_])~m_«(b_.xsin[e_.+f_.+x_])~n_,x_Symbol] :=
-b” (2xIntPart[ (n-1) /2] +1) » (bxSin[e+fxx] )~ (2«FracPart[ (n-1) /2] )/(a*f* (sin[e+fxx]~2)~FracPart[(n-1)/2])*
Subst [Int[x mx (1-x"2/a"2)~((n-1)/2),x],X,axCos[e+fxx]] /;
FreeQ[{a,b,e,f,m,n},x] =)

Int[(a_.xcos[e_.+f_.*x_]) m_x(b_.xsin[e_.+f_.»x_])~n_,x_Symbol] :=
-b~ (2+IntPart[ (n-1) /2] +1) » (bxSin[e+fxx] )~ (2xFracPart[ (n-1) /2]) » (axCos [e+fxx]) "(m+1)/(a*-F* (m+1) » (Sin[e+fxx]~2) ~FracPart[ (n-1)/2]) =
Hypergeometric2F1[ (1+m) /2, (1-n) /2, (3+m) /2,Cos [e+fxx]|~2] /;
FreeQ[{a,b,e,f,m,n},x]| && SimplerQ[n,m]

Int[(a_.»sin[e_.+f_.#x_]) m_x(b_.xcos[e_.+f_.*x_])~n_,x_Symbol] :=
b~ (2#IntPart[ (n-1) /2] +1) x (bxCos [e+fxx] )~ (2«FracPart[ (n-1) /2]) « (axSin[e+fxx] )~ (m+1) / (axfx (m+1) x (Cos [e+Ffxx]~2) AFracPart[ (n-1) /2] )

Hypergeometric2F1[ (1+m) /2, (1-n) /2, (3+m)/2,Sin[e+fxx]|*2] /;
FreeQ[{a,b,e,f,m,n},x]

2. J(aSin[e+fx])'" (bSec[e+fx])"dlx whenm¢Z A n¢z

1: f(asin[e+fx])m (bSec[e+fx])"dlx whenm-n+2=0 A m#-1

Rule:lf m-n+2==0 A m+ -1,then

b (asin[e+fx])™* (bsec[e+fx])""

J(asin[e+fx])m(bSec[e+-Fx])"dlx—) P

Program code:

Int[(a_.»sin[e_.+f_.#x_]) m_.%(b_.+sec[e_.+f_.*x_])"n_.,x_Symbol] :=
bx (a*Sin [e+'F*x] )" (m+1) % (b*Sec [e+'F*x] )" (n—1)/(a*-F* (m+1) ) /3
FreeQ[{a,b,e,f,m,n},x] && EqQ[m-n+2,0] && NeQ[m,-1]

10



Rules for integrands of the form (a sin(e+f x))~m (b trg(e+f x))~n

2. J(asin[e+fx])"' (bSec[e+fx])"d1x when n>1

1: J(aSin[erFx])"' (bSec[e+-Fx])"d1x whenn>1 Am>1

Rule:lf n>1 A m> 1,then

J(asin[e+fx])m (bsec[e+fx])"dx —

ab (aSin[e+1=x])""1 (bSec[e+-Fx])n’1 a2b? (m-1)

f(n-1) n-1

Program code:

Int[(a_.»sin[e_.+f_.%x_])"m_x(b_.*sec[e_.+f_.xx_])~n_,x_Symbol] :=

axbx (axSin[e+fxx])~ (m-1) « (bxSec[e+fxx])~(n-1) /(fx (n-1)) -

ar2xb 2 (m-1) / (n-1) »Int[ (axSin[e+Ffxx] )~ (m-2) » (bxSec[e+fxx] )" (n-2) ,x] /;
FreeQ[{a,b,e,f},x] && GtQ[n,1] && GtQ[m,1] && IntegersQ[2#m,2#n]

j(a Sin[e+1“x])""2 (bSec[e+fx])"‘2d1x

11



Rules for integrands of the form (a sin(e+f x))~m (b trg(e+f x))~n

2: J\(asin[eﬂ“x])m (bSec[e+fx])"d1x when n>1

Rule: If n > 1, then

ﬁj(aﬁn[erFx])m(bSec[e+-Fx])"dlx—>
b (asi £x])™* (bs £x1)™ b2 (m-
(asinfe+ X]1)E (bsecfe +fx]) b m-n+2) J(aSin[erFx])m(bSec[e+fx])"'2dlx
af (n-1) n-1

Program code:

Int[(a_.#sin[e_.+f_.xx_]) m_x(b_.#sec[e_.+f_.xx_])~n_,x_Symbol] :=
(a*Sin [e+f*x] ) A(m+1) * (b*Sec [e+f*x] ) A (n+1)/(a*b*-F* (m-n) ) -
(n+1) / (b2 (m-n) ) »Int[ (axSin[e+Ffxx]) ~mx (bxSec[e+Ffxx]|)~ (n+2),x] /;
FreeQ[{a,b,e,f,m},x] && GtQ[n,1] & IntegersQ[2m,2xn]

12



Rules for integrands of the form (a sin(e+f x))~m (b trg(e+f x))~n

3. J(asin[e+fx])"' (bSec[e+fx])"d1x when n < -1

1: J(aSin[erFx])"' (bSec[e+-Fx])"d1x whenn<-1 A m< -1

Rule:lf n< -1 A m< -1, then

J(asin[e+fx])m (bsec[e+fx])"dx —

(asin[e+1:x])"I+1 (bSec[e+-Fx])"+1 n+1
abf (m+1) a?b? (m+1)

J(aSin[ewa])'"*z (bsec[e +fx])™2 ax

Program code:

Int[(a_.»sin[e_.+f_.»x_])"m_x(b_.*sec[e_.+f_.xx_])~n_,x_Symbol] :=

(a*Sin [e+f*x] ) A(m+l) * (b*SeC [e+f*x] ) n (n+1)/(a*b*f* (m+1) ) -

(n+1) / (a2%b"2% (m+1) ) »Int[ (axSin[e+Ffxx] )~ (m+2) » (bxSec[e+fxx] )~ (n+2) ,x] /;
FreeQ[{a,b,e,f},x] && LtQ[n,-1] & LtQ[m,-1] && IntegersQ[2xm,2xn]

13



Rules for integrands of the form (a sin(e+f x))~m (b trg(e+f x))~n

2: J(aSin[erFx])m (bSec[e+fx])"d1x whenn<-1 Am-n#0

Rule:lf n< -1 A m-n # 0,then

J.(asin[e+fx])"' (bsec[e+fx])"dx —

(aS:’Ln[e+1:x])""'1 (bSec[e+-Fx])"+1 n+1

- si fx])" (bs fx])"*a
b mom b o J(a in[e+fx])" (bsec[e+fx]) X

Program code:

Int[(a_.»sin[e_.+f_.*x_])"m_x(b_.+sec[e_.+f_.xx_])"n_,x_Symbol] :=
(a*Sin [e+f*x] ) A(m+1) = (b*Sec [e+f*x] ) 2 (n+1)/(a*b*-F* (m-n) ) -
(n+1) / (b~2% (m-n) ) »Int[ (axSin[e+Ffxx])~mx (bxSec[e+Ffxx])~ (n+2),x] /;
FreeQ[{a,b,e,f,m},x] & LtQ[n,-1] & NeQ[m-n,0] 8&& IntegersQ[2xm,2xn]

4: J(asin[e+fx])'" (bSec[e+fx])"d1x whenm>1 Am-n#0

Rule:lf m>1 A m-n # 0, then

J(asin[e+fx])m (bsec[e+fx])"dx —

b (asi £x])™* (bs £fx])™ a2 (m-
2 (a 1n[e+ X]) ( ec[e+ X]) +a (m-1) J(asin[e+1:x])""z (bSec[e+fx])"dlx
f (m-n) m-n

Program code:

Int[(a_.»sin[e_.+f_.»x_])"m_x(b_.*sec[e_.+f_.xx_])~n_,x_Symbol] :=
-axbx (axSin[e+fxx]) A (m-1) « (bxSec[e+fxx])~ (n-1) /(fx (m-n)) +
ar2x (m-1) / (m-n) »Int [ (axSin[e+fxx] )~ (m-2) « (bxSec[e+fxx] ) n,x] /;
FreeQ[{a,b,e,f,n},x]| && GtQ[m,1] & NeQ[m-n,0] & IntegersQ[2xm,2xn]



Rules for integrands of the form (a sin(e+f x))~m (b trg(e+f x))~n

5: J(asin[e+fx])'" (bSec[e+fx])"d1x when m< -1

Rule: If m < -1, then
J.(asin[e+fx])'" (bsec[e

b(aSin[e+-Fx])m+1 (bSec[e+-Fx])"'1 m-n+2
+

af (m+1) a2 (m+1)

Program code:

Int[(a_.»sin[e_.+f_.*x_])"m_x(b_.+sec[e_.+f_.xx_])"n_,x_Symbol] :=
bx (axSin[e+fxx])" (m+1) » (bxSec[e+fxx]) " (n-1) / (asfx (m+1)) +
(m-n+2) / (a"2# (m+1) ) *Int [ (a*Sin[e+fxx] )~ (m+2) » (bxSec[e+Ffxx]) n,x] /;
FreeQ[{a,b,e,f,n},x] && LtQ[m,-1] & IntegersQ[2xm,2+n]

+'FX])nle —

J(aSin[erFx])"”z (bsec[e+fx])"dx
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Rules for integrands of the form (a sin(e+f x))~m (b trg(e+f x))~n

6. J(asin[e+fx])'" (bSec[e+fx])"d1x whenmé¢Z A n¢z

1: J(aSin[erFx])"' (bSec[e+-Fx])"d1x when m—%ez A n—%ez

Derivation: Piecewise constant extraction
Basis: Ox ((bCos[e+fx])" (bSec[e+fx])") ==

Rule:lf m- L ez A n—%ez,then

N

J(aSin[en‘x])"‘ (bsec[e+fx])"dx — (bCos[e+fx])" (bSec[e+fx])"J

Program code:

Int[(a_.»sin[e_.+f_.%x_])"m_x(b_.*sec[e_.+f_.xx_])~n_,x_Symbol] :=
(bxCos[e+fxx])~n« (bxSec[e+fxx]) n+Int[ (axSin[e+fxx]) m/(bxCos[e+fxx])"n,x] /;
FreeQ[{a,b,e,f,m,n},x] && IntegerQ[m-1/2] & IntegerQ[n-1/2]

(asin[e+fx])"

(bCos[e+fx])"

dx
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Rules for integrands of the form (a sin(e+f x))~m (b trg(e+f x))~n

2: J-(asin[erFx])"' (bSec[e+fx])"dlx whenm¢Z Ané¢zZ An<1

Derivation: Piecewise constant extraction
Basis: Oy ( (b Cos[e+fx])"™! (bSec[e+fx])"?) =@

Rule:lf m¢Z A n¢Z A n<1,then

J(asin[e+fx])m (bsec[e+fx])"dx — i (bcos[e+fx])™* (bSec[e+-Fx])"+1J

Program code:

Int[(a_.#sin[e_.+f_.xx_])~m_x(b_.#sec[e_.+f_.xx_])~n_,x_Symbol] :=
1/b"2x (b*Cos [e+'F*x] ) A(n+l) = (b*Sec [e+'F*x] )" (n+1) xInt [ (a*Sin [e+'F*x] )"m/(b*Cos [e+'F*x] ) "n,x] /3
FreeQ[{a,b,e,f,m,n},x] && Not[IntegerQ[m]] & Not[IntegerQ[n]] && LtQ[n,1]

(asin[e+fx])"

(bcCos[e+fx])"

dx
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Rules for integrands of the form (a sin(e+f x))~m (b trg(e+f x))~n

3: J-(asin[erFx])"' (bSec[e+fx])"dlx whenm¢Z A n¢z

Derivation: Piecewise constant extraction
Basis: Oy ( (b Cos[e+fx])"! (bSec[e+fx])"?) =

Rule:lf m¢ Z A n ¢ Z,then

j(asin[e+fx])'" (bSec[e+fx])"dx — b? (bCos[e+fx])"™? (bSec[e+-Fx])"'1J

Program code:

Int[(a_.#sin[e_.+f_.xx_])~m_x(b_.#sec[e_.+f_.xx_])~n_,x_Symbol] :=
b2+ (bxCos[e+fxx] )~ (n-1) « (bxSec[e+fxx] )~ (n-1) +Int[ (axSin[e+fxx])~m/(bxCos[e+Ff+x]) n,x] /;
FreeQ[{a,b,e,f,m,n},x] && Not[IntegerQ[m]] & Not[IntegerQ[n]]

(asin[e+fx])"

(bCos[e+fx])"

dx
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Rules for integrands of the form (a sin(e+f x))~m (b trg(e+f x))~n

3: J(asin[e+fx])m (szc[e+-Fx])"d1x whenmé¢Z A n¢z

Derivation: Piecewise constant extraction
Basis: Ox ((aSin[e+fx])" (bCsc[e+fx])") ==

Rule:lf m¢ Z A n ¢ Z,then

j(aSin[ewa])m (bCsc[e+Fx])"dx — (ab)™Prtin (asinfe+fx]) Pt (hsc[e s fx])Fraceertin J(aSin[erFx])"""dlx

Program code:

Int[(a_.»sin[e_.+f_.»x_])"m_.#(b_.xcsc[e_.+f_.#x_])~n_,x_Symbol] :=
(axb) ~IntPart[n]« (axSin[e+fxx])~FracPart[n]« (bxCsc[e+fxx])~FracPart[n]+Int[(asSin[e+f+x])~(m-n),x] /;
FreeQ[{a,b,e,f,m,n},x] && Not[IntegerQ[m]] && Not[IntegerQ[n]]
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