Rules for integrands of the form (g Tan[e + fx])P (a+bTan[e+ fx])™ (c+dTan[e + fx])"

X: J-(gTan[ewa])p (a+bTan[e+fx])" (c+dTan[e+Ffx])"dx

Rule:

J~(gTan[e++'x])p (a+bTan[e+fx])" (c+dTan[e+fx])"dx — J(gTan[e+fx])p (a+bTan[e+fx])" (c+dTan[e+fx])"dx

Program code:
Int[(g_.»tan[e_.+f_.xx_])"p_.*(a_+b_.«tan[e_.+f_.#x_] ) m_«(c_+d_.«tan[e_.+f_.#x_])~n_,x_Symbol] :=

Unintegrable[ (gTan[e+fxx])~px (a+bxTan[e+fxx] ) mx (c+dsTan[e+Ffxx])~n,x] /;
FreeQ[{a,b,c,d,e,f,g,m,n,p},x]

Rules for integrands of the form (g Tan[e + fx]9)P (a+bTan[e+ fx])" (c+dTan[e + fx])"

1: J(gCot[en‘x])p (a+bTan[e+fx])" (c+dTan[e+fx])"dx whenp¢z Amez Anez

Derivation: Algebraic normalization

Basis:If meZ A nez,then (a+bTan[z])™ (c+dTan[z])" == & (b:a Cfgt£§QE:1(>dmt§ e

Rule:lf p¢Z AmeZ A nez,then

j(gCot[e+fX])p (a+bTan[e+fx])" (c+dTan[e+fx])"dx — g“‘*"J(gCot[e+fx])p""'" (b+acot[e+fx])" (d+cCot[e+Ffx])"dx

Program code:

Int[(g_.xcot[e_.+f_.xx_])~p_x(a_.+b_.+tan[e_.+f_.+x_]) m_.»(c_+d_.»tan[e_.+f_.»x_])~n_.,x_Symbol] :=
g~ (m+n) xInt[ (gxCot [e+fxx] )~ (p-m-n) x (b+axCot [e+fxx]) ~m« (d+cxCot[e+Fxx] ) n,x] /;
FreeQ[{a,b,c,d,e,f,g,p},x] & Not[IntegerQ[p]] && IntegerQ[m] & IntegerQ[n]



Rules for integrands of the form (a+b tan(e+f x)~"m (c+d tan(e+f x))"n (g tan[e+f x])"p

Int[(g_.~tan[e_.+f_.%x_])~p_x(a_.+b_.xcot[e_.+f_.#x_]) m_.(c_+d_.xcot[e_.+f_.»x_])~n_.,x_Symbol] :=
g~ (m+n) »Int[ (gxTan[e+Ffxx])~ (p-m-n) » (b+axTan[e+Ffxx]) *mx (d+cxTan[e+fxx]) n,x] /;
FreeQ[{a,b,c,d,e,f,g,p},x] & Not[IntegerQ[p]] && IntegerQ[m] & IntegerQ[n]

2: J‘(gTan[e+1“x]q)p (a+bTan[e+fx])" (c+dTan[e+fx])"dx whenp¢z A -~ (meZ A nez)

Derivation: Piecewise constant extraction

)P
pa

Basis: Oy ;g Tan[e+f XW?

gTan[e+f x]

Rule:lf pegZ AN - (meZ A neZ),then

(gTan[e+£x]9)°

J.(gTan[erFx]q)p (a+bTan[e+fx])" (c+dTan[e+fx])"dx — J(gTan[e+-Fx])'°q (a+bTan[e+fx])" (c+dTan[e+fx])"dx

(gTan[e+ fx])P?

Program code:

Int[(g_.»tan[e_.+f_.*x_]"q_)"p_*(a_.+b_.xtan[e_.+f_.»x_])"m_.#(c_+d_.»tan[e_.+F_.+x_])~n_.,x_Symbol] :=
(gxTan[e+fxx]~q) ~p/(g*Tan[e+f+x] )~ (p*q) +Int[ (g+Tan[e+fxx]) " (p*q) x (a+bxTan [e+fxx]) *m« (c+d+Tan[e+f+x] ) n,x] /;
FreeQ[{a,b,c,d,e,f,g,m,n,p,q},x] & Not[IntegerQ[p]] & Not[IntegerQ[m] && IntegerQ[n]]



Rules for integrands of the form (a+b tan(e+f x)~"m (c+d tan(e+f x))"n (g tan[e+f x])"p

Rules for integrands of the form (g Tan[e + fx])P (a+bTan[e + fx])™ (c + dCot[e + fx])"

1: j(gTan[ewa])p (a+bTan[e+fx])" (c+dCot[e+fx])"dx whennez

Derivation: Algebraic normalization

Basis:c +d Cot[z] == %A

Rule: If n € Z, then

J\(gTan[erFx])p (a+bTan[e+fx])" (c+dCot[e+fx])"dx — g"J(gTan[e+fx])p'" (a+bTan[e+fx])" (d+cTan[e+fx])"dx

Program code:

Int[(g_.~tan[e_.+f_.%x_])~p_.*(a_+b_.+tan[e_.+f_.+x_]) m_. (c_+d_.xcot[e_.+f_.»x_])~n_.,x_Symbol] :=
g nxInt[ (gxTan[e+fxx])~ (p-n) » (a+bxTan[e+Ffxx]) *mx (d+cxTan[e+fxx]) n,x] /;
FreeQ[{a,b,c,d,e,f,g,m,p},x]| && IntegerqQ[n]



Rules for integrands of the form (a+b tan(e+f x)~"m (c+d tan(e+f x))"n (g tan[e+f x])"p

2. j(gTan[e+fx])p (a+bTan[e+fx])" (c+dCot[e+fx])"dx whenn¢z
1. J(gTan[erFx])" (a+bTan[e+fx])" (c+dCot[e+fx])"dx whenn¢z A mez

1: [Tan[e+fx]° (a+bTan[e+fx])" (c+dCot[e+fx])"dx whenn¢z AmezZ A pez

Derivation: Algebraic normalization

Basis;ta+bTan[z] == b%%[tz[]g

Rule:lf n¢Z Amez A peZ,then

(b+aCot[e+-Fx])'" (c+dCot[e+-Fx])"
JTan[e+fx]p (a+bTan[e+-Fx])'“ (c+dCot[e+-Fx])"d1x — J dx
Cot[e+fx]"‘*'°

Program code:

Int[tan[e_.+f_.*x_]"p_.#(a_+b_.xtan[e_.+Ff_.#x_]) m_.x(c_+d_.xcot[e_.+f_.»x_])~n_,x_Symbol] :=
Int[ (b+axCot[e+fxx] ) mx (c+d+Cot [e+fxx])~n/Cot[e+Ffxx]" (m+p),Xx] /;
FreeQ[{a,b,c,d,e,f,n},x] & Not[IntegerQ[n]] & IntegerQ[m] && IntegerQ[p]

2: J(gTan[erFx])P (a+bTan[e+fx])" (c+dCot[e+fx])"dx whenn¢z Amez A p¢z

Derivation: Algebraic normalization and piecewise constant extraction

Basis:a+bTan[z] == %%}_

Basis: Ox (Cot[e+ fx]P (gTan[e+ fx])P) =

Rule:lf n¢Z Amez A p ¢ Z,then



Rules for integrands of the form (a+b tan(e+f x)~"m (c+d tan(e+f x))"n (g tan[e+f x])"p

(b+acot[e+fx])" (c+dCot[e+fx])"

J(gTan[erFx])p (a+bTan[e+fx])" (c+dCot[e+fx])"dx — Cot[e+fx]" (gTan[e’ffX])pJ Cot[e + £ x]™P

Program code:

Int[(g_.»tan[e_.+f_.»x_])~p_(a_+b_.xtan[e_.+f_.»x_])"m_.#(c_+d_.xcot[e_.+f_.#x_])~n_,x_Symbol] :=
Cot[e+fxx]"px (g+Tan[e+fxx]) p+Int[ (b+axCot[e+fxx]) mx (c+dxCot[e+fxx])~n/Cot[e+Ffsx]" (m+p),x] /;
FreeQ[{a,b,c,d,e,f,g,n,p},x] && Not[IntegerQ[n]] & IntegerQ[m] && Not[IntegerQ[p]]

2: J(gTan[e+fX])p (a+bTan[e+fx])" (c+dCot[e+fx])"dx whenn¢z A m¢z

Derivation: Piecewise constant extraction

‘e (c+dCot[e+fx])" (gTan[e+fx])" __
Basis: Ox (d+c Tan[e+f x])" o

Rule:lIf n¢ Z A m¢ Z,then

J(gTan[e+fX])p (a+bTan[e+fx])" (c+dCot[e+fx])"dx —

(gTan[e+fx])" (c+dCot[e+Ffx])"

@ cTam[er x])" [(gTan[e+#x])7" (avbTan[es £x])" (d+cTan[e s x])" ax

Program code:

Int[(g_.~tan[e_.+f_.%x_])~p_.*(a_+b_.«tan[e_.+f_.+x_] ) m_« (c_+d_.xcot[e_.+f_.+x_])~n_,x_Symbol] :=

(g*Tan[e+fxx] ) “nx (c+dxCot [e+fxx]) ~n/(d+cxTan [e+fxx] ) n+Int[ (g«Tan[e+fxx])" (p-n) » (a+bxTan[e+fxx]) m« (d+cxTan[e+fxx]) n,x] /;

FreeQ[{a,b,c,d,e,f,g,m,n,p},x]| & Not[IntegerQ[n]] & Not[IntegerQ[m]]

dx



