Rules for normalizing to known sine integrands

1. ju (cTrigla+bx])" (d Trig[a + bx])" dx when KnownSineIntegrandQ[u, x]
1. Ju (cTan[a+bx])" (dTrig[a+bx])" dx when KnownSineIntegrandQ[u, X]

1: Ju (cTan[a+bx])" (d Sin[a + bx])n dx when KnownSineIntegrandQ[u, x] A m¢ Z

Derivation: Piecewise constant extraction

fee (cTan[a+bx])™ (dCos[a+bx])" __
Basis: Ox (dSin[a+bx])™ -

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

(cTan[a+bx])™ (dCos[a+bx])" Ju (dsin[a+bx])™"

Ju (cTan[a+bx])" (dSin[a+bx])"dx —
(dCos[a+bx])"

dx
(dsinfa+bx])"

Program code:

Int[u_x(c_.vtan[a_.+b_.*x_]1)"m_.#(d_.#sin[a_.+b_.*x_])~n_.,x_Symbol] :=
(cxTan[a+bxx]) “m (d*Cos [a+bxX] )"m/(d*sin [a+bxx] ) *m+Int [ActivateTrig[u] * (dxSin[a+bxx])" (m+n) / (dxCos [a+bxx]) "m,x] /3
FreeQ[{a,b,c,d,m,n},x] && KnownSineIntegrandQ[u,x] && Not[IntegerQ[m]]



Rules for normalizing to known sine integrands

2: J-u (cTan[a+bx])™ (dCos[a+bx])"dx when KnownSineIntegrandQ[u, X] A m¢Z

Derivation: Piecewise constant extraction

H. (cTan[a+bx])" (dCos[a+bx])™
Basis: Ox (dSin[a+bx])" -

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

(cTan[a+bx])™ (dCos[a+bx])" Ju (dSin[«'=l+bx])rl1 4
X

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

(dsin[a+bx])"

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]) *mxInt [ActivateTr‘ig[u] * (dxSin[a+bxx] )"m/(d*Cos [a+b*x])” (m-n) ,x] /3
FreeQ[{a,b,c,d,m,n},x] && KnownSineIntegrandQ[u,x] && Not[IntegerQ[m]]



Rules for normalizing to known sine integrands

2. Ju (cCot[a+bx])" (dTrig[a+bx])" dx when KnownSineIntegrandQ[u, X]

1: Ju (cCot[a+bx])" (d Sin[a + bx])n dx when KnownSineIntegrandQ[u, x] A m¢ Z

Derivation: Piecewise constant extraction

fe. (cCotla+bx])™ (dSin[a+tbx])™ __
Basis: Ox (d Cos[a+bx])™ -

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

(cCot[a+bx])" (dSin[a+bx])"' Ju (dCos[a+bx])" a
X

Ju (cCot[a+bx])" (dSin[a+bx])"dx —

(dCos[a+bx])" (dsinfa+bx])""

Program code:

Int[u_x(c_.xcot[a_.+b_.*x_]1)"m_.*(d_.#«sin[a_.+b_.*x_])"n_.,x_Symbol] :=
(cxCot[a+bxx]) ~mx (d«Sin[a+bxx] )"m/(d*Cos [a+b#x]) *m*Int [ActivateTrig[u] * (dxCos [a+b*X] )"m/(d*sin [a+bxx] )~ (m-n) ,x] /3
FreeQ[{a,b,c,d,m,n},x] && KnownSineIntegrandQ[u,x] && Not[IntegerQ[m]]



Rules for normalizing to known sine integrands

2: J-u (cCot[a+bx])™ (dCos[a+bx])"dx when KnownSineIntegrandQ[u, X] A m¢Z

Derivation: Piecewise constant extraction

H. (cCotla+bx])" (dSin[a+bx])™
Basis: Ox (dCos[a+bx])™ -

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

(cCot[a+bx])" (dSin[a+bx])m J~u (dCos[a+bx])™n a
X

Ju (cCot[a+bx])" (dCos[a+bx])"dx —

(dCos[a+bx])™ (dsinfa+bx])"

Program code:

Int[u_=*(c_.xcot[a_.+b_.*x_])”m_.»(d_.*cos[a_.+b_.*x_])”n_.,x_Symbol] :=
(cxCot[a+bxx]) ~mx (dxSin[a+bxx] )"m/(d*Cos [a+b#x])*m*Int [ActivateTr‘ig[u] * (dxCos [a+b*x] )~ (m+n)/(d*Sin [a+bxx]) "m,x] /3
FreeQ[{a,b,c,d,m,n},x] && KnownSineIntegrandQ[u,x] && Not[IntegerQ[m]]



Rules for normalizing to known sine integrands

3: Ju (cSec[a+bx])™ (dCos[a+bx])"dx when KnownSineIntegrandQ[u, x]

Derivation: Piecewise constant extraction

Basis: Ox ((cSec[a+bx])™ (dCos[a+bx])™) ==
Rule: If KnownSineIntegrandQ[u, x],then

Ju (cSec[a+bx])™ (dCos[a+bx])"dx — (cSec[a+bx])" (dCos[a+bx])mJu (dCos[a+bx])"™dx

Program code:
Int[u_=*(c_.xsec[a_.+b_.*x_])”m_.»(d_.*cos[a_.+b_.*x_])”"n_.,x_Symbol] :=

(cxSec[a+bxx]) *mx (dxCos [a+b*x]) *mxInt [ActivateTrig [u] * (d*Cos [a+b*x] )~ (n-m) ,x] /3
FreeQ[{a,b,c,d,m,n},x] && KnownSineIntegrandQ[u,Xx]

4: ju (cCsc[a+bx])" (dSin[a+bx])" dx when KnownSineIntegrandQ[u, x]

Derivation: Piecewise constant extraction
Basis: 9y ((cCsc[a+bx])™ (dSin[a+bx])™) ==
Rule: If KnownSineIntegrandQ[u, x],then

Ju (cCscla+bx])" (dSin[a+bx])"dx — (cCsc[a+bx])" (dSin[a+bx])mJu (dsin[a+bx])"™"dx

Program code:

Int[u_=x(c_.xsec[a_.+b_.*x_])”"m_.»(d_.*cos[a_.+b_.*x_])”"n_.,x_Symbol] :=
(cxCsc[a+bxx]) “m« (d«Sin[a+bxx]) m+Int [ActivateTrig[u]» (d*Sin[a+b*x])~(n-m),x] /;
FreeQ[{a,b,c,d,m,n},x] &% KnownSineIntegrandQ[u,Xx]



Rules for normalizing to known sine integrands

2. ju (cTrigla+bx])"dx when m¢ z A KnownSineIntegrandQ[u, x]

1: Ju (cTan[a +bx])™dx when m¢Z A KnownSineIntegrandQ[u, X]

Derivation: Piecewise constant extraction

fee (cTan[a+bx])™ (cCos[a+tbx])" __
Basis: Ox (c Sin[a+bx])™ -

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

(cTan[a+bx])™ (cCos[a+bx])" J-u (csinfa+bx])" 4
X

Ju (cTan[a+bx])"dx —
(cCos[a+bx])"

(csinfa+bx])"

Program code:

Int[u_=x(c_.xtan[a_.+b_.*x_])”m_.,x_Symbol] :=
(c*Tan[a+bxx]) “mx (cxCos [a+bxx])*m/ (cxSin[a+bxx] ) "m«Int [ActivateTrig[u] (cxSin[a+bxx])~m/(cxCos[a+bxx]) m,x] /;
FreeQ[{a,b,c,m},x] && Not[IntegerQ[m]] && KnownSineIntegrandQ[u,Xx]



Rules for normalizing to known sine integrands

2: Ju (cCot[a+bx])"dx when m¢ Z AKnownSineIntegrandQ[u, x]

Derivation: Piecewise constant extraction

H. (cCot[a+bx])™ (cSin[a+bx])™
Basis: Ox (c Cos[a+bx])™ -

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

(cCot[a+bx])" (cSin[a+bx])" Ju (cCos[a+bx])" 4
X

Ju (cCot[a+bx])"dx —

(cCos[a+bx])" (csinfa+bx])"

Program code:

Int[u_=*(c_.xcot[a_.+b_.*x_])”m_.,x_Symbol] :=
(cxCot[a+bxx]) ~mx (cxSin[a+bxx] )"m/(c*Cos [a+b#x])*m*Int [ActivateTr‘ig[u] * (cxCos [a+b*X] )"m/(c*sin [a+bxx]) "m,x] /8
FreeQ[{a,b,c,m},x] &% Not[IntegerQ[m]] && KnownSineIntegrandQ[u,Xx]



Rules for normalizing to known sine integrands

3: Ju (cSec[a+bx])"dx when m¢ Z AKnownSineIntegrandQ[u, x]

Derivation: Piecewise constant extraction

Basis: Ox ((cSec[a+bx])™ (cCos[a+bx])™) ==

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

Ju (cSec[a+bx])"dx — (cSec[a+bx])" (cCos[a+bx])mJ\;dx
(cCos[a+bx])"

Program code:

Int[u_=*(c_.xsec[a_.+b_.*x_])”m_.,x_Symbol] :=
(cxSec[a+bxx]) *mx (cxCos [a+b*x]) *mxInt [ActivateTrig [u]/(c*Cos [a+bxx]) "m,x] /3
FreeQ[{a,b,c,m},x] &% Not[IntegerQ[m]] && KnownSineIntegrandQ[u,Xx]



Rules for normalizing to known sine integrands

4: Ju (cCsc[a+bx])"dx when m¢ Z A KnownSineIntegrandQ[u, x]

Derivation: Piecewise constant extraction
Basis: Ox ((cCsc[a+bx])™ (cSin[a+bx])™) ==

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

Ju (cCsc[a+bx])"dx — (cCsc[a+bx])" (cSin[a+bx])mJ\%dx
cSinfa+bx])"

Program code:

Int[u_=*(c_.xcsc[a_.+b_.*x_])”m_.,x_Symbol] :=
(cxCsc[a+bxx]) "mx (cxSin[a+bxx]) m+Int[ActivateTrig[u]/(cxSin[a+bxx]) m,x] /;
FreeQ[{a,b,c,m},x] && Not[IntegerQ[m]] && KnownSineIntegrandQ[u,Xx]



Rules for normalizing to known sine integrands

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

1: Ju (c Sin[a + b x] ) " (A+BCsc[a+bx]) dx when KnownSineIntegrandQ[u, x]

Derivation: Algebraic normalization

Rule: If KnownSineIntegrandQ[u, x],then

Ju (csinfa+bx])" (A+BCsc[a+bx]) dx — cJu (cSin[a+bx])“'1 (B+Asin[a+bx]) dx

Program code:

Int[u_»(c_.xsin[a_.+b_.*x_])~n_.(A_+B_.xcsc[a_.+b_.*x_]),x_Symbol] :
cxInt[ActivateTrig[u]«(c#Sin[a+bxx])~ (n-1)« (B+AxSin[a+bxx]),x]| /;
FreeQ[{a,b,c,A,B,n},x] &% KnownSineIntegrandQ[u,Xx]

Int[u_=*(c_.xcos[a_.+b_.*x_]1)"n_.»(A_+B_.xsec[a_.+b_.*x_]),x_Symbol] :
cxInt[ActivateTrig[u]« (cCos[a+bxx])~ (n-1) * (B+AxCos[a+bx]),x]| /;
FreeQ[{a,b,c,A,B,n},x] &% KnownSineIntegrandQ[u,Xx]
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Rules for normalizing to known sine integrands

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

Derivation: Algebraic normalization

Rule: If KnownSineIntegrandQ[u, x],then

B+ASin[a+bx])

u
ju (A+BCsc[a+bx]) dx — j (

Program code:

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

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

Sin[a + b x]

dx
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Rules for normalizing to known sine integrands

4, Ju (A+BCsc[a+bx] +CCsc[a+bx]?) dx when KnownSineIntegrandQ[u, x]

1: ju (csinfa+bx])" (A+BCsc[a+bx] +CCsc[a+bx]?) dx when KnownSineIntegrandQ[u, x]

Derivation: Algebraic normalization

Rule: If KnownSineIntegrandQ[u, x],then

ju (csinfa+bx])" (A+BCsc[a+bx] +CCsc[a+bx]?) dx — czju (cSin[a+bx])"'2 (C+BSin[a+bx] +ASin[a+bx]?) dx

Program code:

Int[u_.(c_.#sin[a_.+b_.*x_])"n_.x(A_.+B_.xcsc[a_.+b_.*x_]+C_.xcsc[a_.+b_.*x_]"2),x_Symbol]
c*2xInt[ActivateTrig[u]« (c*Sin[a+b#x])"(n-2) » (C+BxSin[a+b#x]+AxSin[a+bxx]"2),x]| /;
FreeQ[{a,b,c,A,B,C,n},x] && KnownSineIntegrandQ[u,x]

Int[u_.*(c_.xcos[a_.+b_.*x_])"n_.»(A_.+B_.*sec[a_.+b_.*x_]+C_.*sec[a_.+b_.*x_]172),x_Symbol]
c"2xInt [ActivateTrig[u] * (cxCos [a+bxx]) " (n-2) x (C+BxCos [a+b*Xx] +AxCos [a+bxx]"2) ,x] /5
FreeQ[{a,b,c,A,B,C,n},x] && KnownSineIntegrandQ[u,x]

Int[u_.#(c_.#sinfa_.+b_.*x_])"n_.» (A_+C_.xcsc[a_.+b_.*x_]"2),x_Symbol] :
c~2xInt[ActivateTrig[u]« (c#Sin[a+bx])" (n-2) » (C+A*Sin[a+bxx]"2),x] /;
FreeQ[{a,b,c,A,C,n},x] &% KnownSineIntegrandQ[u,Xx]

Int[u_.*(c_.xcos[a_.+b_.*x_])"n_.»(A_+C_.*sec[a_.+b_.*x_]72),x_Symbol]
c~2xInt[ActivateTrig[u]« (cxCos[a+bxx]) " (n-2) x (C+AxCos [a+bxx]1"2),x] /;
FreeQ[{a,b,c,A,C,n},x] &% KnownSineIntegrandQ[u,Xx]
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Rules for normalizing to known sine integrands

2: Ju (A+BCsc[a+bx] +CCsc[a+bx]?) dx when KnownSineIntegrandQ[u, x]

Derivation: Algebraic normalization

Rule: If KnownSineIntegrandQ[u, x],then

u(C+BSin[a+bx] +ASin[a+bx]?)
J-u(A+BCsc[a+bx]+CCsc[a+bx]2)d1x—)j dx
Sin[a+ b x]?

Program code:

Int[u_=*(A_.+B_.xcsc[a_.+b_.*x_]+C_.*csc[a_.+b_.*x_]72),x_Symbol] :=
Int[ActivateTrig[u] = (C+B#Sin[a+bxx]+AxSin[a+bxx]~2)/Sin[a+b*x]"2,x] /;
FreeQ[{a,b,A,B,C},x] & & KnownSineIntegrandQ[u,Xx]

Int[u_=x(A_.+B_.xsec[a_.+b_.xx_]+C_.xsec[a_.+b_.x*x_]"2),x_Symbol] :=
Int[ActivateTrig[u]« (C+B#Cos[a+bxx]+AxCos [a+b#x]~2)/Cos[a+b*x]"2,x] /;
FreeQ[{a,b,A,B,C},x] & & KnownSineIntegrandQ[u,Xx]

Int[u_=* (A_+C_.xcsc[a_.+b_.xx_]172),x_Symbol] :=
Int[ActivateTrig[u]» (C+A«Sin[a+bxx]"2) /Sin[a+bxx]"2,x] /;

FreeQ[{a,b,A,C},x] && KnownSineIntegrandQ[u,x]

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

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

5: Ju (A+BSin[a+bx] +CCsc[a+bx]) dx

Derivation: Algebraic normalization

Rule:
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Rules for normalizing to known sine integrands

u(C+ASin[a+bx] +BSin[a+bx]?)
Ju(A+BSin[a+bx]+CCsc[a+bx])dlx—>j dx
Sin[a + b x]

Program code:
Int[u_x(A_.+B_.#sin[a_.+b_.*x_]+C_.*csc[a_.+b_.xx_]),x_Symbol] :=
Int[ActivateTrig[u]*(C+A*Sin[a+b*x]+B*Sin[a+b*x]A2)/Sin[a+b*x],x] /3
FreeQ[{a,b,A,B,C},X]
Int[u_=*(A_.+B_.xcos[a_.+b_.*x_]+C_.*sec[a_.+b_.*x_]),x_Symbol] :=

Int[ActivateTrig[u]« (C+A«Cos[a+bx]+BxCos[a+bxx]"2)/Cos[a+b*x],x]| /;
FreeQ[{a,b,A,B,C},Xx]

6: J.u (Asin[a+bx]"+BSin[a+bx]™" +CSin[a+bx]"?) dx

Derivation: Algebraic normalization

Rule:

Ju (Asin[a+bx]" +BSin[a+bx]™ +CSin[a+bx]"?) dx — jusin[a+bx]“ (A+BsSin[a+bx] +CSin[a+bx]?) dx

Program code:

Int[u_x(A_.*sin[a_.+b_.*x_]"n_.+B_.xsin[a_.+b_.*x_]"nl_+C_.xsin[a_.+b_.#+x_]~n2_),x_Symbol] :
Int[ActivateTrig[u]*Sin[a+b*x]An*(A+B*Sin[a+b*x]+C*Sin[a+b*x]A2),x] /3
FreeQ[{a,b,A,B,C,n},x] &% EqQ[nl,n+1] && EqQ[n2,n+2]

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