Rules for integrands of the form (a + bx")P Sin[c + d x]

1: J~(a+bx")"sin[c+dx]dlxwhenpez+

Derivation: Algebraic expansion

Rule: If p € Z7, then

J(a +bx")Psin[c+dx] dx — |Sin[c+dx] ExpandIntegrand[(a+bx")", x] dx

Int[(a_+b_.*x_"n_)"p_.#Sin[c_.+d_.*x_],x_Symbol] :
Int[ExpandIntegrand[Sin[c+dx], (a+b*x"n)~p,x],x]
FreeQ[{a,b,c,d,n},x] && IGtQ[p,0]

~
e

Int[(a_+b_.*x_"n_)"p_.*Cos[c_.+d_.*x_],x_Symbol] :
Int [ExpandIntegrand[Cos [c+d*X], (a+b*x”*n)*p,x],x] /;
FreeQ[{a,b,c,d,n},x] && IGtQ[p,0]



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

2. J(a+bx")psin[c+dx] dx whenpeZ A nez
1. J(a+bx")psin[c+dx] dx whenpez A nez*

1: J(a+bx")psin[c+dx] dx whenp+1€Z A n-2€z*

Derivation: Integration by parts

. +1
Basis: 9y (3bX1"0 oo yn-1 (5 4 px")P
bn (p+1)

Basis: Oy <x‘”+1 Sin[c+dx]) =-(n-1) x"Sin[c+dx] +dx " Cos[c +dX]
Rule:lf p+1e€Z A n-2¢€cz,then

j(a+bx")psin[c+dx] dx —

x "1 (a+bx")p+lsin[c+dx] n+1

Jx‘" (a+ bx")"*1 Sin[c +dx] dx - Jx‘"*l (a+b x")p+1 Cos[c +dx] dx

bn (p+1) _bn(p+1) bn (p+1)

Program code:

Int[(a_+b_.*x_"n_)"p_*Sin[c_.+d_.*x_],x_Symbol] :=
X~ (-n+1) * (a+b*x"n) ~ (p+1) *Sin[c+d*x]/(b*n* (p+1)) -
(-n+1) / (bxnx (p+1) ) *Int [x"(—n) * (a+bxx”*n) A (p+1) *Sin[c+dxXx] ,x] -
d/ (bxnx (p+1) ) *Int [x* (-n+1) * (a+bx*x”n) * (p+1) xCos [c+dxx],x] /;
FreeQ[{a,b,c,d},x] && ILtQ[p,-1] && IGtQ[n,2]

Int[(a_+b_.*x_"n_)"p_xCos[c_.+d_.*x_],x_Symbol] :=
X* (-n+1) * (a+b*x”n) * (p+1) xCos [c+dxXx] / (bx*n* (p+1)) -
(-n+1) / (bxn* (p+1) ) *Int [X” (-n) * (a+bx*x”n) * (p+1) xCos [c+d*Xx] ,Xx] +
d/ (bxnx (p+1) ) xInt[x" (-n+1) * (a+b*x"n) ~ (p+1) xSin[c+dxx],x] /;
FreeQ[{a,b,c,d},x] && ILtQ[p,-1] && IGtQ[n,2]



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

2: J(a+bx“)psin[c+dx] dx when peZ A nez*

Derivation: Algebraic expansion
Rule:lf pez~ A nez*, then

J(a +bx")Psin[c+dx] dx — |Sin[c+dx] ExpandIntegrand[(a+bx")", x] dx

Int[(a_+b_.*x_"n_)~p_»Sin[c_.+d_.*x_],x_Symbol] :=

Int [ExpandIntegrand[Sin[c+dxx], (a+bxx"n)~p,x],x] /;
FreeQ[{a,b,c,d},x] & ILtQ[p,0] && IGtQ[n,0] && (EqQ[n,2] || EqQ[p,-1])
Int[(a_+b_.*x_"n_)~p_xCos[c_.+d_.*x_],x_Symbol] :=

Int [ExpandIntegrand[Cos [c+dxX], (a+b*xx”n)*p,x],x] /;
FreeQ[{a,b,c,d},x] & ILtQ[p,0] && IGtQ[n,0] & (EqQ[n,2] || EqQ[p,-1])

2: j(a+bx")psin[c+dx] dx when peZ~ A nez"”

Derivation: Algebraic simplification
Basis: If p € Z,then (a + b x")P == x"P (b+ax™)P
Rule:If pezZ~ A neZ,then

j(a+bx")psin[c+dx] dx — Jx"p (b+ax™)Psin[c+dx] dx

Int[(a_+b_.*x_"n_)"p_»Sin[c_.+d_.*x_],x_Symbol] :=
Int[x” (n#p)  (b+axx” (-n))~pxSin[c+dxx],x] /;
FreeQ[{a,b,c,d},x] && ILtQ[p,0] && ILtQ[n,0]



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

Int[ (a_+b_.*x_"n_)"p_=xCos[c_.+d_.xx_],x_Symbol] :=
Int [X” (nxp) * (b+axx” (-n) ) *pxCos [c+dxX] ,X] /;
FreeQ[{a,b,c,d},x] &% ILtQ[p,0] &% ILtQ[n,O]

X: J(a+bx")psin[c+dx] dx

Rule:

J(a+bx")psin[c+dx] dx — J(a+bx")psin[c+dx] dx

Program code:

Int[(a_+b_.*x_"n_)"p_»Sin[c_.+d_.*x_],x_Symbol] :
Unintegrable[ (a+bxx”n) ~p+Sin[c+dxx1,x] /;
FreeQ[{a,b,c,d,n,p},x]

Int[(a_+b_.*x_"n_)"p_xCos[c_.+d_.*x_],x_Symbol]
Unintegrable[ (a+b*x”n) ~pxCos [c+d*Xx],X] /;
FreeQ[{a,b,c,d,n,p},x]



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

Rules for integrands of the form (ex)™ (a + bx")PSin[c + d x]

1: J(ex)'“ (a+bx")?sin[c +dx] dx when pez*

Derivation: Algebraic expansion
Rule: If p € Z7, then

J(e x)" (a+bx")?sin[c+dx] dx — |Sin[c+dx] ExpandIntegrand[(ex)" (a+bx")", x] dx

Int[(e_.*x_)"m_.x(a_+b_.*x_"n_)"p_.#Sin[c_.+d_.*x_],x_Symbol] :
Int[ExpandIntegrand [Sin[c+dx], (exX)"m (a+bxx"n) p,x],x]| /;
FreeQ[{a,b,c,d,e,m,n},x] & IGtQ[p,9]

Int[(e_.*x_)"m_.x(a_+b_.*x_*n_)"p_.*xCos[c_.+d_.*x_],x_Symbol] :
Int [ExpandIntegrand[Cos [c+d*X], (exX) *m* (a+bxx”n)*p,x],x] /;
FreeQ[ {a,b,c,d,e,m,n},x] & IGtQ[p,9]

2: J(ex)“‘ (a+bx")?sin[c+dx]dx whenp+1ezZ Am=n-1A (N€Z V e>0)

Derivation: Integration by parts

Basis:ff m==n-1 A (nez V e>@),then@xe%ﬁ%)p*1 = (ex)™ (a+bx")P
Rule:lf p+rl1ez Am=n-1A (nezZ V e>0),then
m +bx") Pl sj +d m
J(ex)’"(a+bx")psin[c+dx] dx — ¢ (a+bx7) inte+dxd - de J(a+bx”)p+1Cos[c+dx] dx
bn (p+1) bn (p+1)

Int[(e_.*x_)™m_.x(a_+b_.*x_"n_)"p_»Sin[c_.+d_.*x_],x_Symbol] :=
e"m*(a+b*x"n)"(p+1)*Sin[c+d*x]/(b*n*(p+1)) -
dxe”m/ (bxn% (p+1) ) *Int[ (a+b*x"n)~ (p+1) *Cos [c+d*x],Xx] /;
FreeQ[{a,b,c,d,e,m,n},x] & ILtQ[p,-1] && EqQ[m,n-1] && (IntegerQ[n] || GtQ[e,0])



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

Int[(e_.*x_)"m_.*(a_+b_.*x_"~n_)"p_=xCos[c_.+d_.xx_],x_Symbol] :=

e mx (a+bxx”~n) A (p+1) xCos [c+dxX] / (bxnx (p+1)) +

dxe”m/ (bxnx (p+1)) *Int [ (a+b*x”n) ~ (p+1) *Sin[c+dxX] ,x] /5
FreeQ[{a,b,c,d,e,m,n},x] & ILtQ[p,-1] && EqQ[m,n-1] && (IntegerQ[n] || GtQ[e,0])

3. Jx’“ (a+bx")Psin[c+dx] dx whenpez A (m|n) ez
1. jx’" (a+bx")Psin[c+dx] dx whenpez™ A nez*

1: Jx’" (a+bx")Psin[c+dx] dx whenp+1eZ Anez*A (m-n+1>0 V n>2)

Derivation: Integration by parts

. +1
Basis: Oy 22X o yn-1 (34 p x")P
bn (p+1)

Basis: O (X" "1 Sin[c+dx]) = (m-n+1) x""Sin[c+dx] +dx" " Cos [c +dx]
Rule:lf p+1€Z Anez*AN (m-n+1>0 V n>2),then

Jx“‘ (a+bx")Psin[c+dx] dx —

xm-n+1 (a+bx")p+1sin[c+dx] m-n+1

jxm‘" (a+ bx")p+1 Ssin[c +dx] dx - Jx'“‘"*l (a+b x")p+1 Cos[c +dx] dx

bn (p+1) _bn(p+1) bn (p+1)

Program code:

Int[x_"m_.(a_+b_.*x_"n_)"p_»Sin[c_.+d_.*x_],x_Symbol] :=
X" (m-n+1) * (a+bxx”n) ~ (p+1) *Sin [c+d*x]/(b*n* (p+1)) -
(m-n+1) / (b*nx (p+1) ) *Int [x" (m-n)  (a+b*x"n) ~ (p+1) xSin[c+d#x],x]| -
d/ (bxnx (p+1) ) *Int [X* (m-n+1) * (a+bx*x*n) ~ (p+1) *Cos [c+d*X] ,X] /;
FreeQ[{a,b,c,d,m},x] && ILtQ[p,-1] &% IGtQ[n,0] && (GtQ[m-n+1,0] || GtQ[n,2]) & & RationalQ[m]



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

Int[x_"m_.*(a_+b_.*x_"~n_)"p_=xCos[c_.+d_.xx_],x_Symbol] :=
X~ (m-n+1) * (a+b*x”n) ~ (p+1) xCos [c+dxXx] / (bxn* (p+1)) -
(m-n+1) / (bxn* (p+1) ) *Int [x" (m-n) » (a+b*x”n) ~ (p+1) xCos [c+d*Xx] ,x] +
d/ (b*n* (p+1) ) *Int X" (M-n+1) * (a+b#x"n) ~ (p+1) xSin[c+dxx],x] /;
FreeQ[{a,b,c,d,m},x] && ILtQ[p,-1] &% IGtQ[n,0] & & (GtQ[m-n+1,0] || GtQ[n,2]) && RationalQ[m]

2: jx’" (a+bx")Psin[c+dx] dx whenpez~ A nez*

Derivation: Algebraic expansion
Rule:If pez~ A neZ*, then

jx’" (a+bx")?sin[c+dx] dx — [Sin[c+dx] ExpandIntegrand[x" (a+bx")?, x] dx

Int[x_"m_.(a_+b_.*x_"n_)"p_»Sin[c_.+d_.*x_],x_Symbol] :=
Int[ExpandIntegrand [Sin[c+dx],x"m« (a+bxx"n)~p,x],x] /;
FreeQ[{a,b,c,d,m},x] && ILtQ[p,0] && IGtQ[n,0] &&% (EqQ[n,2] || EqQ[p,-1]) && IntegerQ[m]

Int[x_"m_.*(a_+b_.*x_"n_)~p_=xCos[c_.+d_.xx_],x_Symbol] :=
Int [ExpandIntegrand[Cos [c+dxX] ,Xx*m* (a+bxXx*n)*p,x],x] /;
FreeQ[{a,b,c,d,m},x] &% ILtQ[p,0] && IGtQ[n,0] &&% (EqQ[n,2] || EqQ[p,-1]) && IntegerQ[m]



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

2: Jx"‘ (a+bx")Psin[c+dx] dx when pez™ A nez"

Derivation: Algebraic simplification
Basis: If p € Z,then (a+ b x")P == x"P (b+ax™"™)P
Rule:If peZ~ A neZ,then

jx"‘ (a+bx")Psin[c+dx] dx — Jx’“*“p (b+ax™")Psin[c+dx] dx

Int[x_"m_.(a_+b_.*x_"n_) p_»Sin[c_.+d_.*x_],x_Symbol] :
Int[x” (m+np) » (b+axx” (-n)) *pxSin[c+dxx],x] /;
FreeQ[{a,b,c,d,m},x] && ILtQ[p,0] && ILtQ[n,0]

Int[x_"m_.x(a_+b_.*x_"n_)"p_xCos[c_.+d_.*x_],x_Symbol] :
Int[x” (m+n*p) * (b+axx” (-n) ) *pxCos [c+d*x],x] /;
FreeQ[{a,b,c,d,m},x] && ILtQ[p,0] && ILtQ[n,0]

X: J(ex)“‘ (a+bx")?sin[c+dx] dx

Rule:

J(ex)"‘ (a+bx")Psin[c+dx] dx — J(ex)"‘ (a+bx")Psin[c+dx] dx

Program code:

Int[(e_.#x_)"™m_.*(a_+b_.*x_"n_)"p_.*Sin[c_.+d_.*x_],x_Symbol] :=
Unintegrable[ (exx) “m (a+bxx"n) *pxSin[c+d+x],x]| /;
FreeQ[{a,b,c,d,e,m,n,p},x]



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

Int[(e_.*x_)"m_.*(a_+b_.*x_"n_)~p_.*xCos[c_.+d_.*x_],x_Symbol] :=
Unintegrable[ (exx) “m* (a+bxx”~n) *pxCos [c+dxx],x] /;
FreeQ[{a,b,c,d,e,m,n,p},X]



