Rules for normalizing integrands to known tangent forms

1. ju (cTrigla+bx])" (dTrig[a +bx])" dx when KnownTangentIntegrandQ[u, x]

1: Ju (cCot[a+bx])™ (dTan[a + bx])" dx when KnownTangentIntegrandQ[u, x]

Derivation: Piecewise constant extraction

Basis: Ox ((cCot[a+bx])™ (dTan[a+bx])™) ==
Rule: If KnownTangentIntegrandQ[u, x],then

Ju (cCot[a+bx])" (dTan[a+bx])"dx — (cCot[a+bx])" (dTan[a+bx])mJu (dTan[a + bx])""dx

Program code:

Int[u_=x(c_.xcot[a_.+b_.*x_])"m_.x(d_.xtan[a_.+b_.*x_])”"n_.,x_Symbol] :=
(cxCot[a+bxx] ) mx (dxTan[a+bxx]) *mxInt [ActivateTrig [u]l* (d*Tan[a+bxx] )~ (n-m) ,x] /3
FreeQ[{a,b,c,d,m,n},x] &% KnownTangentIntegrandQ[u,Xx]



Rules for normalizing integrands to known tangent forms

2: Ju (cTan[a+bx])™ (dCot[a +bx])"dx when KnownCotangentIntegrandQ[u, x]

Derivation: Piecewise constant extraction

Basis:Ox ((cTan[a+bx])™ (dCot[a+bx])™) ==
Rule: If KnownCotangentIntegrandQ[u, x],then

Ju (cTan[a+bx])™ (dCot[a+bx])"dx — (cTan[a+bx])" (dCot[a+bx])mJu (dCot[a+bx])"™dx

Program code:

Int[u_=*(c_.xtan[a_.+b_.*x_])”m_.»(d_.*cos[a_.+b_.*x_])”"n_.,x_Symbol] :=
(cxTan[a+b*x]) “m# (d*Cos [a+bxX] )"m/(d*Sin [a+bxx]) AmxInt [ActivateTrig[u] * (dxSin[a+bxx] )"m/(d*Cos [a+b*xx])” (m-n) ,x] /3
FreeQ[{a,b,c,d,m,n},x] &% KnownCotangentIntegrandQ[u,x]



Rules for normalizing integrands to known tangent forms

2. fu (cTrig[a+bx])"dx when m¢ z AKnownTangentIntegrandQ[u, X]

1: Ju (cCot[a+bx])"dx when m¢Z AKnownTangentIntegrandQ[u, X]

Derivation: Piecewise constant extraction
Basis: 9y ((cCot[a+bx])™ (cTan[a+bx])™) ==
Rule:If m ¢ Z AKnownTangentIntegrandQ[u, x],then
u

Ju (cCot[a+bx])"dx — (cCot[a+bx])" (cTan[a+bx])mj—dx
(cTan[a+bx])"

Program code:

Int[u_=*(c_.xcot[a_.+b_.xx_])”m_.,x_Symbol] :=
(cxCot[a+bxx])“mx (cxTan[a+bxx]) *m+Int [ActivateTrig[u]/(cxTan[a+bxx]) m,x] /;
FreeQ[{a,b,c,m},x] && Not[IntegerQ[m]] && KnownTangentIntegrandQ[u,Xx]



Rules for normalizing integrands to known tangent forms

2: Ju (cTan[a+bx])™dx when m¢ Z A KnownCotangentIntegrandQ[u, x]

Derivation: Piecewise constant extraction

Basis: Ox ((cCot[a+bx])™ (cTan[a+bx])™) ==

Rule:If m¢ Z AKnownCotangentIntegrandQ[u, x],then

Ju (cTan[a+bx])"dx — (cCot[a+bx])" (cTan[a+bx])mJ\;dx
(cCot[a+bx])"

Program code:

Int[u_=*(c_.xtan[a_.+b_.*x_])”m_.,x_Symbol] :=
(cxCot[a+bxx]) “mx (cxTan[a+b*x]) *mxInt [ActivateTrig [u]/(c*Cot [a+bxx]) "m,x] /3
FreeQ[{a,b,c,m},x] &% Not[IntegerQ[m]] && KnownCotangentIntegrandQ[u,x]



Rules for normalizing integrands to known tangent forms

3. Ju (A+BCot[a+bx]) dx when KnownTangentIntegrandQ[u, x]

1: Ju (cTan[a+bx])" (A+BCot[a+bx]) dx when KnownTangentIntegrandQ[u, x]

Derivation: Algebraic normalization

Rule: If KnownTangentIntegrandQ[u, Xx],then

Ju (cTan[a+bx])" (A+BCot[a+bx]) dx — cJu

Program code:

Int[u_=*(c_.*tan[a_.+b_.*x_]1)”~n_.*(A_+B_.xcot[a_.+b_.*x_]),x_Symbol] :
cxInt[ActivateTrig[u]« (cTan[a+bxx])" (n-1) * (B+AxTan[a+bx]),x]| /;
FreeQ[{a,b,c,A,B,n},x] && KnownTangentIntegrandQ[u,X]

Int[u_=*(c_.xcot[a_.+b_.*x_])”n_.»(A_+B_.xtan[a_.+b_.*x_]),x_Symbol] :
cxInt [ActivateTrig[u] * (cxCot[a+bxx])”~(n-1) * (B+AxCot [a+bxX]) ,x] /5
FreeQ[{a,b,c,A,B,n},x] &% KnownCotangentIntegrandQ[u,x]

(cTan[a+bx])"! (B+ATan[a +bx]) dx



Rules for normalizing integrands to known tangent forms

2: Ju (A +BCot[a+bx]) dx when KnownTangentIntegrandQ[u, x]

Derivation: Algebraic normalization

Rule: If KnownTangentIntegrandQ[u, x],then

u (B+ATan[a+bx])
ju (A+BCot[a+bx])d1x—>j dx

Tan[a + b x]

Program code:

Int[u_=* (A_+B_.xcot[a_.+b_.*x_]),x_Symbol] :=
Int[ActivateTrig[u]« (B+A«Tan[a+bxx])/Tan[a+bxx],x] /;
FreeQ[{a,b,A,B},x] && KnownTangentIntegrandQ[u,Xx]

Int[u_+ (A_+B_.xtan[a_.+b_.xx_]),x_Symbol] :=
Int[ActivateTrig[u]« (B+A«Cot[a+bxx])/Cot[a+bxx],x] /;
FreeQ[{a,b,A,B},x] && KnownCotangentIntegrandQ[u,Xx]



Rules for normalizing integrands to known tangent forms

4, Ju (A+BCot[a+bx] +CCot[a+bx]?) dx when KnownTangentIntegrandQ[u, X]

1: ju (cTan[a+bx])" (A+BCot[a+bx] +CCot[a+bx]?) dx when KnownTangentIntegrandQ[u, X]

Derivation: Algebraic normalization

Rule: If KnownTangentIntegrandQ[u, Xx],then

ju (cTan[a+bx])" (A+BCot[a+bx] +CCot[a+bx]?)dx — czju (cTan[a+bx])"? (C+BTan[a+bx] +ATan[a+bx]?) dx

Program code:

Int[u_.*(c_.*tan[a_.+b_.*x_])"n_.»(A_.+B_.xcot[a_.+b_.*x_]+C_.xcot[a_.+b_.*x_]72),x_Symbol]
c~2+Int[ActivateTrig[u]« (cxTan[a+bxx]) " (n-2) » (C+BxTan[a+bxx] +AxTan[a+bxx]"2),x]| /;
FreeQ[ {a,b,c,A,B,C,n},x] & & KnownTangentIntegrandQ[u,x]

Int[u_.*(c_.xcot[a_.+b_.*x_])”*n_.»(A_.+B_.xtan[a_.+b_.*x_]+C_.xtan[a_.+b_.*x_]72),x_Symbol]
c*2xInt[ActivateTrig[u]« (cxCot[a+bxx])” (n-2) » (C+BxCot [a+bxx] +AxCot [a+bxx]"2),Xx]| /;
FreeQ[{a,b,c,A,B,C,n},x] && KnownCotangentIntegrandQ[u,x]

Int[u_.*(c_.xtan[a_.+b_.*x_])”*n_.*(A_+C_.*xcot[a_.+b_.*x_]”2),x_Symbol]
c*2xInt[ActivateTrig[u]« (cxTan[a+bx]) " (n-2) x (C+AxTan[a+bxx]"2),x] /;
FreeQ[{a,b,c,A,C,n},x] &% KnownTangentIntegrandQ[u,Xx]

Int[u_.x(c_.xcot[a_.+b_.*x_])"n_.»(A_+C_.xtan[a_.+b_.*x_]72),x_Symbol]
c*2xInt[ActivateTrig[u]« (cxCot[a+bxx]) " (n-2) x (C+AxCot [a+bxx]"2),x] /;
FreeQ[{a,b,c,A,C,n},x] &% KnownCotangentIntegrandQ[u,x]



Rules for normalizing integrands to known tangent forms

2: Ju (A+BCot[a+bx] +CCot[a+bx]?) dx when KnownTangentIntegrandQ[u, x]

Derivation: Algebraic normalization

Rule: If KnownTangentIntegrandQ[u, x],then

u(C+BTan[a+bx] +ATan[a+bx]?)
J-u(A+BCot[a+bx]+CCot[a+bx]2)d1x—)j dx
Tan[a + b x]?

Program code:

Int[u_=*(A_.+B_.xcot[a_.+b_.*x_]+C_.*xcot[a_.+b_.xx_]72),x_Symbol] :=
Int[ActivateTrig[u]« (C+BxTan[a+bxx]+AxTan[a+bxx]*2) /Tan[a+b#x]"2,x] /;
FreeQ[{a,b,A,B,C},x] & & KnownTangentIntegrandQ[u,x]

Int[u_=*(A_.+B_.xtan[a_.+b_.*x_]+C_.xtan[a_.+b_.xx_]"2),x_Symbol] :=
Int[ActivateTrig[u]« (C+BxCot[a+bxx]+AxCot[a+bxx]~2)/Cot[a+b*x]"2,x] /;
FreeQ[{a,b,A,B,C},x] && KnownCotangentIntegrandQ[u,X]

Int[u_=* (A_+C_.xcot[a_.+b_.xx_]72),x_Symbol] :=

Int[ActivateTrig[u]« (C+A«Tan[a+bxx]"2) /Tan[a+bxx]"2,x]| /;
FreeQ[{a,b,A,C},x] && KnownTangentIntegrandQ[u,X]

Int[u_=* (A_+C_.xtan[a_.+b_.*x_]72),x_Symbol] :=

Int[ActivateTrig[u]« (C+AxCot[a+bxx]"2)/Cot[a+bxx]"2,x]| /;
FreeQ[{a,b,A,C},x] && KnownCotangentIntegrandQ[u,Xx]

5: Ju (A+BTan[a+bx] + CCot[a+bx]) dx

Derivation: Algebraic normalization

Rule:



Rules for normalizing integrands to known tangent forms

u(C+ATan[a+bx] +BTan[a+bx]?)
Ju(A+BTan[a+bx]+CCot[a+bx])dlx—>f dx
Tan[a + b x]

Program code:
Int[u_=*(A_.+B_.xtan[a_.+b_.*x_]+C_.xcot[a_.+b_.*x_]),x_Symbol] :=

Int[ActivateTrig[u]*(C+A*Tan[a+b*x]+B*Tan[a+b*x]"2)/Tan[a+b*x],x] /5
FreeQ[{a,b,A,B,C},Xx]

6: Ju (ATan[a+bx]"+BTan[a+bx]™! +CTan[a+bx]"?) dx

Derivation: Algebraic normalization

Rule:

Ju (ATan[a+bx]"+BTan[a+bx]™" +CTan[a+bx]"?) dx — juTan[a+bx]" (A+BTan[a+bx] +CTan[a+bx]?) dx

Program code:

Int[u_=*(A_.xtan[a_.+b_.*x_]”n_.+B_.xtan[a_.+b_.*x_]”n1l_+C_.xtan[a_.+b_.*x_]”n2_) ,x_Symbol]
Int[ActivateTrig[u]*Tan[a+b*x]"n*(A+B*Tan[a+b*x]+C*Tan[a+b*x]"2),x] /5
FreeQ[{a,b,A,B,C,n},x] && EqQ[nl,n+1] &% EqQ[n2,n+2]

Int[u_=* (A_.xcot[a_.+b_.*x_]”n_.+B_.xcot[a_.+b_.*x_]”nl_+C_.=xcot[a_.+b_.*x_]”n2_),x_Symbol]
Int[ActivateTrig[u]«Cot[a+bxx]"n« (A+BxCot[a+bxx]+CxCot[a+bxx]"2),x] /;
FreeQ[{a,b,A,B,C,n},x] &% EqQ[nl,n+1] && EqQ[n2,n+2]



