Rules for integrands of the form (d Sin[e + fx])" (a+bTan[e + fx])"

1: jsin[e+fx]m (a+bTan[e+fx])"dx whenfez

Derivation: Integration by substitution

e 2 __ _Tan[e+fx]?2
Basis: Sinfe + fx]2 = ;12 02

Basis: If % € Z,then

Sin[e+fx]"F[bTan[e+ fx]] == %Subst %%1—, X, bTan[e+fx]} Ox (bTan[e + fx])
b2+x2) 2"t

Rule: If% € Z,then

m n
JSin[erFx]'" (a+bTan[e+-Fx])"d1x — gSubst[J’%cﬂX, X, bTan[e+-Fx]]

(b? +x?) 2"

Program code:

Int[sin[e_.+f_.*x_]"m_x(a_+b_.+tan[e_.+f_.xx_])~n_,x_Symbol] :=
b/fxSubst [Int [x mx (@a+x) An/ (b72+x2) ~ (m/2+1) ,X] ,X,bxTan [e+fxx]] /;
FreeQ[{a,b,e,f,n},x]| && IntegerQ[m/2]



Rules for integrands of the form (e sin(c+d x))~m (a+b tan(c+d x))~n

2. jsin[e+fx]'" (a+bTan[e+fx])"dx when "';—1ez

1: Sin[e+-Fx]m (a+bTan[e+-Fx])"d1x When"';—leZ Anez*

Derivation: Algebraic expansion

Rule: If n € z*, then

jsin[e+fx]m (a+bTan[e+fx])"dx — JEXpand[Sin[erFx]'" (a+bTan[e+fx])", x] dx

Program code:

Int[sin[e_.+f_.*x_]~m_.*(a_+b_.«tan[e_.+f_.*x_])~n_.,x_Symbol] :=
Int[Expand[Sin[e+f«x] m« (a+bxTan[e+fxx]) n,x],x] /;
FreeQ[{a,b,e,f},x] & IntegerQ[(m-1)/2] && IGtQ[n,0]



Rules for integrands of the form (e sin(c+d x))~m (a+b tan(c+d x))~n

2: Jsin[e+fx]m (a+bTan[e+-Fx])"dlx When%ez ANez-

Derivation: Algebraic expansion

Basis: a+bTan[z] == 2Ceslzlsbsinz]
Cos[z]

Note: This rule sucks...

Rule: If % €Z A neZ ,then

Sin[e+fx]"' (aCos[e+ fx] +bSin[e+fx])"
jsin[e+fx]m(a+bTan[e+-Fx])"dlx—>J. dx
Cos[e+fx]"

Program code:

Int[sin[e_.+f_.#x_]"m_.#(a_+b_.xtan[e_.+f_.»x_])~n_.,x_Symbol] :=
Int[Sin[e+fxx] mx (axCos[e+fxx]+bxSin[e+fxx]) ~n/Cos [e+f*x]"n,x] /3
FreeQ[{a,b,e,f},x] & IntegerQ[(m-1)/2] && ILtQ[n,0] && (LtQ[m,5] && GtQ[n,-4] || EqQ[m,5] && EqQ[n,-1])

Rules for integrands of the form (dCsc[e+fx])" (a+bTan[e + fx])"

1: j(dCsc[e+fx])m (a+bTan[e+-Fx])"d1x when m ¢ Z

Derivation: Piecewise constant extraction

Basis: Ox ( (d Cscle+fx])m (0l

Rule: If m ¢ Z, then



Rules for integrands of the form (e sin(c+d x))~m (a+b tan(c+d x))~n

J\(dCsc[e+1‘x])m (a+bTan[e+fx])"dx — (dCsc[e+fx])F”°Pa”t['“] [

Sin[e+-Fx]JF'"a°Pa'"t['"]J(a+bTan[e+-Fx])"

d (M)"‘
d

Program code:

Int[(d_.xcsc[e_.+f_.xx_])"m_x(a_.+b_.«tan[e_.+f_.*x_])"n_.,x_Symbol] :=
(d«Csc[e+fxx])~FracPart[m] » (Sin[e+f+x]/d)~FracPart[m]+Int[ (a+bxTan[e+fxx])~n/(Sin[e+f+x]/d) m,x] /;
FreeQ[{a,b,d,e,f,m,n},x] & Not[IntegerQ[m]]

Rules for integrands of the form Cos[e + f x]" Sin[e + fx]P (a+bTan[e + fx])"

1: J‘Cos[e+-|:x]msin[e+1‘:x]p (a+bTan[e+fx])"d1x whennez

Derivation: Algebraic simplification

Basis: a+bTan[z] == 2Ceslzl+bsin[z]

Cos[z]

Rule: If n € z,then

dx

JCos[e+'Fx]'"Sin[e+fx]p (a+bTan[e+fx])"d1x — Cos[e+1“x]"""sin[e+-Fx]p (acos[e + fx] +bSin[e+fx])"d1x

Program code:

Int[cos[e_.+f_.*x_]"m_.«sin[e_.+f_.xx_]|*p_.»(a_+b_.xtan[e_.+f_.»x_])"n_.,x_Symbol] :=
Int[Cos[e+fxx]|~ (m-n) xSin[e+fxx| px (axCos[e+Ffxx]|+bxSin[e+fxx])"n,x] /;
FreeQ[{a,b,e,f,m,p},x] && IntegerQ[n]

Int[sin[e_.+f_.*x_]"m_.xcos[e_.+f_.xx_]*p_.»(a_+b_.xcot[e_.+f_.»x_])"n_.,x_Symbol] :=
Int[Sin[e+fxx]|~(m-n) xCos [e+fxx]"px (axSin[e+fxx]+bxCos[e+Ffxx])"n,x] /;
FreeQ[{a,b,e,f,m,p},x] && IntegerQ[n]



Rules for integrands of the form (e sin(c+d x))~m (a+b tan(c+d x))~n



