Rules for normalizing to known secant integrands

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

1: Ju (csinfa+bx])" (dCsc[a+bx])"dx when KnownSecantIntegrandQ[u, x]

Derivation: Piecewise constant extraction
Basis: Oy ((cSin[a+bx])™ (dCsc[a+bx])™) ==
Rule: If KnownSecantIntegrandQ[u, x],then

Ju (csinfa+bx])" (dCsc[a+bx])"dx — (cSin[a+bx])" (dCsc[a+bx])mju (dCsc[a+bx])""dx

Program code:

Int[u_x(c_.»sin[a_.+b_.*x_])"m_.#(d_.«csc[a_.+b_.*x_])"n_.,x_Symbol] :=
(c#Sin[a+bxx])~m« (d+Csc[a+bxx]) “m+Int [ActivateTrig[u]» (dxCsc[a+bxx])~(n-m),x] /;
FreeQ[{a,b,c,d,m,n},x] && KnownSecantIntegrandQ[u,X]



Rules for normalizing to known secant integrands

2: Ju (cCos[a+bx])™ (dSec[a+bx])"dx when KnownSecantIntegrandQ[u, x]

Derivation: Piecewise constant extraction

Basis: Ox ((cCos[a+bx])™ (dSec[a+bx])™) ==
Rule: If KnownSecantIntegrandQ[u, x],then

Ju (cCos[a+bx])™ (dSec[a+bx])"dx — (cCos[a+bx])" (dSec[a+bx])mJu (dSec[a+bx])""dx

Program code:

Int[u_=*(c_.xcos[a_.+b_.*x_])”m_.»(d_.*sec[a_.+b_.*x_])”"n_.,x_Symbol] :=
(cxCos[a+bxx]) *mx (dxSec [a+b*x]) *mxInt [ActivateTrig [u] * (d*Sec [a+b*x]) " (n-m) ,x] /3
FreeQ[{a,b,c,d,m,n},x] &% KnownSecantIntegrandQ[u,Xx]



Rules for normalizing to known secant integrands

3. Ju (cTan[a+bx])" (dTrig[a+bx])" dx when KnownSecantIntegrandQ[u, x]

1: Ju (cTan[a+bx])™ (dSec[a+bx])"dx when KnownSecantIntegrandQ[u, X] A m¢Zz

Derivation: Piecewise constant extraction

H (cTan[a+bx])™ (dCsc[a+bx])" __
Basis: Ox (d Sec[a+bx])™ -

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

T b m"(dC b m ds b m+n
Ju(cTan[a+bx])"‘(dSec[a+bx])"dlx—> (cTanfa+bx]) (dCscfa+bxl) Ju( ecfa+bx]) dx

(dSec[a+bx])" (dCsc[a+bx])"

Program code:

Int[u_=*(c_.xtan[a_.+b_.*x_])"m_.%(d_.xsec[a_.+b_.*x_])”n_.,x_Symbol] :=
(cxTan[a+bxx]) *m% (d*Csc[a+b%x])*m/ (d*Sec [a+b*xXx]) *mxInt [ActivateTrig[u] * (dxSec [a+bxx] )~ (m+n) / (dxCsc[a+bxXx]) "m,x] /3
FreeQ[{a,b,c,d,m,n},x] & & KnownSecantIntegrandQ[u,x] && Not[IntegerQ[m]]



Rules for normalizing to known secant integrands

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

Derivation: Piecewise constant extraction

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

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

T b m(dcC b n ds b n
~J‘u(cTan[a+bx])"‘(dCsc[a+bx])"d1x—) (cTanfa+bx])” (dCscla+Bx]) J.u( eclavbxi) dx

(dSec[a+bx])" (dCsc[a+bx])™"

Program code:

Int[u_=x(c_.xtan[a_.+b_.*x_]1)”m_.%(d_.xcsc[a_.+b_.*x_])”"n_.,x_Symbol] :=
(cxTan[a+bxx]) “m* (d*Csc[a+b%x]) *m/ (d*Sec [a+b*Xx]) *mxInt [ActivateTrig[u] * (dxSec [a+b*x])*m/ (d*Csc [a+b%x]) " (m-n) ,x] /5
FreeQ[{a,b,c,d,m,n},x] & & KnownSecantIntegrandQ[u,x] && Not[IntegerQ[m]]



Rules for normalizing to known secant integrands

4. Ju (cCot[a+bx])" (dTrig[a+bx])" dx when KnownSecantIntegrandQ[u, x]

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

Derivation: Piecewise constant extraction

‘e (cCotlarbx])™ (dSecla+bx])™ __
Basis: Ox (dCsc[a+bx])™ -

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

Cot b "(dSs b n dcC b n
Ju(cCot[a+bx])"‘(dSec[a+bx])"d1x—» (cCotla+bxl)” (dseclarbx]) Ju( sclaxbxl) dx

(dCsc[a+bx])" (dSec[a+bx])™"

Program code:

Int[u_=*(c_.xcot[a_.+b_.*x_])"m_.»(d_.xsec[a_.+b_.*x_])”n_.,x_Symbol] :=
(cxCot[a+bx]) “m« (d+Sec[a+bxx])"m/ (d+Csc[a+bxx])“m+Int [ActivateTrig[u] (d*Csc[a+bxx])~m/ (dxSec[a+bxx])"(m-n),x]| /;
FreeQ[{a,b,c,d,m,n},x] & & KnownSecantIntegrandQ[u,x] && Not[IntegerQ[m]]



Rules for normalizing to known secant integrands

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

Derivation: Piecewise constant extraction

H. (cCot[a+bx])™ (dSec[a+bx])™
Basis: Ox (dCscla+bx])™ -

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

dx

Cot b m(ds b m dcC b men
ju(cCot[a+bx])'"(dCsc[a+bx])“dlx—) (cCot{a+bx])” (dSecia+bx]) Ju( sclavbxl)

(dCsc[a+bx])" (dSec[a+bx])"

Program code:

Int[u_=*(c_.xcot[a_.+b_.*x_]1)"m_.%(d_.xcsc[a_.+b_.*x_])”"n_.,x_Symbol] :=
(cxCot[a+bxx])*m* (d*Sec[a+b*x])*m/ (d*Csc[a+b*Xx]) *mxInt [ActivateTrig[u] * (dxCsc[a+b*x]) " (m+n) / (dxSec[a+bxx]) "m,x] /5
FreeQ[{a,b,c,d,m,n},x] & & KnownSecantIntegrandQ[u,x] && Not[IntegerQ[m]]



Rules for normalizing to known secant integrands

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

1: Ju (csinfa+bx])"dx when m¢z AKnownSecantIntegrandQ[u, x]

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

Ju (cSin[a+bx])'"dlx — (cCsc[a+bx])" (cSin[a+bx])mj—dX
(cCsc[a+bx])"

Program code:

Int[u_x(c_.*sin[a_.+b_.*x_])"m_.,x_Symbol] :=
(cxCsc[a+bxx]) "mx (c*S:i.n [a+b*X] )"m*Int [ActivateTrig [u]/(c*Csc [a+bxx]) "m,x] /3
FreeQ[{a,b,c,m},x] && Not[IntegerQ[m]] && KnownSecantIntegrandQ[u,Xx]



Rules for normalizing to known secant integrands

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

Derivation: Piecewise constant extraction

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

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

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

Program code:

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



Rules for normalizing to known secant integrands

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

Derivation: Piecewise constant extraction

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

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

J-u (cTan[a+bx])"dx — (cTan[a+bx])™ (cCsc[a+bx])" J-u (cSec[a+bx])" dx

(cSec[a+bx])" (cCsc[a+bx])"

Program code:

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



Rules for normalizing to known secant integrands

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

Derivation: Piecewise constant extraction

H. (cCot[a+bx])™ (cSec[a+bx])™
Basis: Ox (cCscla+bx])™ -

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

J-u (cCot[a+bx])"dx — (cCot[a+bx])™ (cSec[a+bx])" J-u (cCsc[a+bx])™ dx

(cCsc[a+bx])" (cSec[a+bx])"

Program code:

Int[u_=*(c_.xcot[a_.+b_.xx_])”m_.,x_Symbol] :=
(cxCot[a+bxx])m* (cxSec[a+b*x])*m/ (cxCsc[a+b*x]) *mxInt [ActivateTrig[u] * (cxCsc[a+bxx]) " m/ (cxSec[a+b*x]) "m,x] /3
FreeQ[{a,b,c,m},x] && Not[IntegerQ[m]] && KnownSecantIntegrandQ[u,X]
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Rules for normalizing to known secant integrands

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

1: Ju (cSec[a+bx])" (A+BCos[a+bx]) dx when KnownSecantIntegrandQ[u, x]

Derivation: Algebraic normalization

Rule: If KnownSecantIntegrandQ[u, x],then

Ju (cSec[a+bx])" (A+BCos[a+bx]) dx — cJu

Program code:

Int[u_=*(c_.*sec[a_.+b_.*x_]1)”n_.%(A_+B_.xcos[a_.+b_.*x_]),x_Symbol] :
cxInt[ActivateTrig[u]« (cxSec[a+b»x])" (n-1) * (B+AxSec[a+bx]),x]| /;
FreeQ[{a,b,c,A,B,n},x] && KnownSecantIntegrandQ[u,x]

Int[u_x(c_.xcsc[a_.+b_.*x_])"n_.#(A_+B_.*sin[a_.+b_.#x_]),x_Symbol] :
cxInt[ActivateTrig[u]« (cxCsc[a+bxx])" (n-1) * (B+AxCsc[a+bxx]),x]| /;
FreeQ[{a,b,c,A,B,n},x] && KnownSecantIntegrandQ[u,Xx]

(cSec[a+bx])"! (B+ASec[a+bx]) dx



Rules for normalizing to known secant integrands

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

Derivation: Algebraic normalization

Rule: If KnownSecantIntegrandQ[u, x],then

B+ ASec[a+bx])

ju (A+BCos[a+bx]) dx — fu(

Program code:

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

Int[u_x(A_+B_.xsin[a_.+b_.*x_]),x_Symbol] :=
Int[ActivateTrig[u] = (B+AxCsc[a+bxx]) /Csc[a+bxx],x] /;
FreeQ[{a,b,A,B},x] && KnownSecantIntegrandQ[u,Xx]

Sec[a + b x]

dx
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Rules for normalizing to known secant integrands

4, Ju (A+BCos[a+bx] +CCos[a+bx]?) dx when KnownSecantIntegrandQ[u, x]

1: ju (cSec[a+bx])" (A+BCos[a+bx] +CCos[a+bx]?) dx when KnownSecantIntegrandQ[u, x]

Derivation: Algebraic normalization

Rule: If KnownSecantIntegrandQ[u, x],then

ju (cSecfa+bx])" (A+BCos[a+bx] +CCos[a+bx]?) dx — czju (cSec[a+bx])"? (C+BSec[a+bx] +ASec[a+bx]?) dx

Program code:

Int[u_.*(c_.xsec[a_.+b_.*x_])"n_.»(A_.+B_.*xcos[a_.+b_.*x_]+C_.*cos[a_.+b_.*x_]72),x_Symbol]
c*2+Int[ActivateTrig[u] « (cxSec[a+bxx]) " (n-2) » (C+BxSec [a+b#x] +AxSec [a+bxx]"2),x]| /;
FreeQ[{a,b,c,A,B,C,n},x] & & KnownSecantIntegrandQ[u,Xx]

Int[u_.#(c_.«csca_.+b_.*x_])"n_.x(A_.+B_.#sin[a_.+b_.»x_]+C_.*sin[a_.+b_.*x_]"2),x_Symbol] :
c"2xInt [ActivateTrig[u] * (cxCsc[a+bxx]) " (n-2) x (C+BxCsc [a+bxx] +AxCsc[a+bxx]"2) ,x] /5
FreeQ[{a,b,c,A,B,C,n},x] & & KnownSecantIntegrandQ[u,x]

Int[u_.*(c_.xsec[a_.+b_.*x_])”*n_.*(A_+C_.*cos[a_.+b_.*x_]"2),x_Symbol]
c~2xInt[ActivateTrig[u]« (cxSec[a+bxx]) " (n-2) x (C+AxSec [a+bxx]1"2),x] /;
FreeQ[{a,b,c,A,C,n},x] &% KnownSecantIntegrandQ[u,Xx]

Int[u_.#(c_.+csc[a_.+b_.*x_])"n_.» (A_+C_.»sin[a_.+b_.*x_]"2),x_Symbol] :
c~2xInt[ActivateTrig[u]« (cxCsc[a+bxx]) " (n-2) x (C+AxCsc[a+bxx]1"2),x] /;
FreeQ[{a,b,c,A,C,n},x] && KnownSecantIntegrandQ[u,Xx]
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Rules for normalizing to known secant integrands

2: Ju (A+BCos[a+bx] +CCos[a+bx]?) dx when KnownSecantIntegrandQ[u, x]

Derivation: Algebraic normalization

Rule: If KnownSecantIntegrandQ[u, x],then

u(C+BSec[a+bx] +ASec[a+bx]?)
Jh(A+BCoﬂa+bx]+CCoﬂ}+bxﬁ)dx-ﬁ j dx
Sec[a+bx]2

Program code:

Int[u_=*(A_.+B_.xcos[a_.+b_.*x_]+C_.*xcos[a_.+b_.*x_]72),x_Symbol] :=
Int[ActivateTrig[u]« (C+BxSec[a+bxx]+AxSec[a+b#x]"2)/Sec[a+b#x]"2,x] /;
FreeQ[{a,b,A,B,C},x] && KnownSecantIntegrandQ[u,x]

Int[u_x(A_.+B_.#sin[a_.+b_.*x_]+C_.#sin[a_.+b_.xx_]"2),x_Symbol] :=
Int[ActivateTrig[u] = (C+BxCsc[a+bxx] +AxCsc[a+bxx]~2) /Csc[a+b*x]*2,x]| /;
FreeQ[{a,b,A,B,C},x] && KnownSecantIntegrandQ[u,x]

Int[u_* (A_+C_.xcos[a_.+b_.xx_]172),x_Symbol] :=
Int[ActivateTrig[u]« (C+AxSec[a+bxx]"2)/Sec[a+bxx]"2,x]| /;
FreeQ[{a,b,A,C},x] && KnownSecantIntegrandQ[u,Xx]

Int[u_x(A_+C_.xsin[a_.+b_.*x_]"2),x_Symbol] :=
Int[ActivateTrig[u]« (C+AxCsc[a+bxx]"2)/Csc[a+bxx]"2,x]| /;
FreeQ[{a,b,A,C},x] && KnownSecantIntegrandQ[u,Xx]
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Rules for normalizing to known secant integrands

5: Ju (Asec[a+bx]"+BSec[a+bx]"™" +CSec[a+bx]"?) dx

Derivation: Algebraic normalization

Rule:

u (ASec[a+bx]"+BSec[a+bx]™'+CSec[a+bx]"™?)dx — |uSec[a+bx]" (A+BSec[a+bx]+CSec[a+bx]?)dx
( [ ] [ ] [ ] [ ] [ ] [ ]

Program code:

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

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



