Rules for integrands of the form (d + ex")9 (a+bx" + cx*")"

0. f(d+ex")q (a+bx"+cx2")pd1x whenb?-4ac=0

X: J(d+ex")q (a+bx"+cx?*")?dx whenb?-4ac=0 A pez

Derivation: Algebraic simplification
Basis: If b> -4 ac = 0,thena+bz+cz?=2 (g+cz)2
Rule1.2.3.2.4.1:1f b2-4ac =0 A p e Z,then

b 2
J(d+ex“)q (a+bx"+cx2")pdlx — ipJ-(d+ex“)q (—+cx"] pd]x
c 2

Program code:

(* Int[(d_+e_.*x_"n_.)"q_.*(a_+b_.*x_"n_.+c_.*x_"n2_.)"p_,x_Symbol] :=
1/c”pxInt[ (d+exx”n)~qx (b/2+cxx"n)~ (2xp) ,x] /;
FreeQ[{a,b,c,d,e,n,p,q},x] & EqQ[n2,2xn] && EqQ[b”2-4xaxc,0] && IntegerQ[p] *)



Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

2. J(d+ex")q (a+bx"+cx*")Pdx whenb®-4ac=0 A p¢z

1: J\(d+ex")q (a+bx"+cx*")?dx whenb?®-4ac=0 Ap¢Z A 2cd-be=0 Necessary ?

Derivation: Piecewise constant extraction

Basis:If b2-4ac =0 A 2cd-Dbe == 0,then g {axxex)’

(d+exn)?P
Note:If b>~4ac=0 A 2cd-be=0,thenasbz+cz?= £ (d+ez)’

Rule1.2.3.3.0.1:1f b2-4ac=0 Ap¢Z A 2cd-be =0,then

(a+bx"+cx2")P

j(d + ex")q+2pd1x

J-(d+ex")q (a+bx"+cx2")pdlx —
(d+ex")2p

Program code:

Int[(d_+e_.*x_"n_.)"q_.*(a_+b_.*x_"n_.+c_.*x_"n2_.)"p_,x_Symbol] :=
(a+bxx*n+cxx” (2xn) ) *p/ (d+exx*n) ~ (2xp) *Int [ (d+exx*n)* (q+2xp) ,X] /;
FreeQ[ {a,b,c,d,e,n,p,q},x] & EqQ[n2,2xn] && EqQ[b”2-4xaxc,0] && Not[IntegerQ[p]] && EqQ[2xcxd-bxe,0]

2: J(d+ex")q (a+bx"+cx?")Pdx whenb®>-4ac=0 A p¢z

Derivation: Piecewise constant extraction
(a+b x"+¢ XZ") P

Basis: If b? -4 a c == 0, then 5y ~— -

(5+c x")

b

2
)
2

Note: If b> -4 ac == 0,thena+bzscz?=1

Rule1.2.3.3.0.2:1f b2-4ac =0 A p ¢ Z,then



Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

(a +bx"+c XZ") FracPart[p]

b 2p
(d+ex")? [=+cx"| dx
2 FracPart[p] 2

J‘(d+exn)q (a+bx"+cx2")pd1x —

cIntPart[p] (5 +C Xn)

Program code:

Int[(d_+e_.*x_"n_.)"q_.*(a_+b_.*x_"n_.+c_.*x_"n2_.)"p_,x_Symbol] :=
(a+b*xx"n+cxx” (2xn) ) *FracPart[p]/ (c*IntPart[p] * (b/2+cxx"n)* (2xFracPart[p])) *Int[ (d+exx”*n) *qx (b/2+c*x™n) * (2xp) ,X] /;
FreeQ[{a,b,c,d,e,n,p,q},x] & EqQ[n2,2xn] && EqQ[b"2-4xaxc,0] && Not[IntegerQ[p]]

1: J‘(d+ex")q (a+bx"+cx*")?Pdx when (p|q) ez An<@

Derivation: Algebraic expansion
Basis: If (p | q) €Z,then (d+ex")% (a+bx"+cx?")P=x"2PD (e+dx™")a (c+bx"+ax?2")P
Rule1.2.33.1:If (p | q) €Z A n < 0,then

J(d+ex“)q (a+bx"+cx2")pd1x — an(2p+q) (e+dx™)1 (c+bx‘"+ax‘2")pdlx

Program code:

Int[(d_+e_.*x_"n_)"q_.*(a_+b_.*x_"n_+c_.*x_"n2_.)"p_.,x_Symbol] :=
Int[X”* (nx (2xp+Qq) ) * (e+d*Xx” (-n) ) *q* (C+bxX” (-n) +a*x" (-2xn) ) *p,x] /;
FreeQ[{a,b,c,d,e,n},x] &% EqQ[n2,2xn] && IntegersQ[p,q] && NegQ[n]

Int[(d_+e_.*x_"n_)"q_.*(a_+C_.*X_"n2_.)"p_.,x_Symbol] :=
Int[X* (nx (2xp+q) ) *» (e+d*Xx" (-n) ) *q* (C+axx" (-2xn) ) *p,x] /;
FreeQ[{a,c,d,e,n},x] & & EqQ[n2,2xn] && IntegersQ[p,q] && NegQ[n]



Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

2: J(d+ex")q (a+bx"+cx2")pd1x when ne z-

Derivation: Integration by substitution

1

Basis: If n € Z, then Fx") = -subst [FX7L, x, 1] 5, 2

Rule 1.2.3.3.2:If n € Z, then

(d+ex‘")q (a+bx‘"+cx‘2")p

J(d+ex")q(a+bx"+cx2")pdlx — —Subst[J =

Program code:

Int[(d_+e_.*x_"n_)"q_.*(a_.+b_.*x_"n_+c_.*x_"n2_)"p_,x_Symbol]
-Subst[Int[ (d+exx” (-n))~q* (a+b*x" (-n) +c*x" (-2xn) ) *p/x*2,x],Xx,1/x] /;

FreeQ[{a,b,c,d,e,p,q},x] & EqQ[n2,2xn] && ILtQ[n,0]

Int[(d_+e_.*x_"n_)"q_.*(a_+C_.*X_"n2_)"p_,x_Symbol]
-Subst[Int[ (d+exx”(-n) )~ q* (a+c*x" (-2xn) ) *p/x*2,x],Xx,1/x] /;
FreeQ[{a,c,d,e,p,q},x] & & EqQ[n2,2xn] && ILtQ[n,0]

1
dx, X, —]
X



Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

3: J(d+ex")q (a+bx"+cx2")pd1x when neF

Derivation: Integration by substitution
Basis: If geZ’, then rx" = g Subst[xE* F[xE"], x, x*/&8] 8,x"/&
Rule 1.2.3.3.3:If n € F, let g = Denominator[n], then

j(d+ex")q (a+bx"+cx*")Pdx — gSubst[‘J\xg'1 (d+ext")? (a+bxE"+cx?*8")Pdx, x, x”g]

Program code:

Int[(d_+e_.*x_"n_)"q_.*(a_.+b_.*x_"n_+c_.*x_"n2_.)"p_.,x_Symbol] :=
With[{g=Denominator[n]},
g+Subst [Int [x" (g-1) » (d+e*xX” (g%n) ) *q* (a+b*xX”" (g*Nn) +CxX" (2xgxN) ) *p,Xx] ,X, X" (1/8) ]] /5
FreeQ[{a,b,c,d,e,p,q},x] & & EqQ[n2,2xn] && FractionQ[n]

Int[(d_+e_.*x_"n_)"q_.*(a_+C_.*X_"n2_.)"p_.,x_Symbol] :=
With[{g=Denominator[n]},

g*Subst[Int[x"(g—l)*(d+e*x"(g*n))"q*(a+c*x"(2*g*n))"p,x],x,x"(l/g)]] /5
FreeQ[{a,c,d,e,p,q},x] & EqQ[n2,2xn] && FractionQ[n]

4. f(d+ex")q (bx"+cx*")Pdx whenp ¢z
1. J(d+ex") (bx"+cx*")Pdx whenp ¢z

1: J(d+ex") (bx"+cx*")Pdx whenp¢z A n(2p+1) +1==0

Derivation: Trinomial recurrence 2awitha =0,m=0andn (2p + 1) + 1 == @ composed with trinomial recurrene 5
witha = @

Rule1.2.334.1.1:if p¢Z A n (2p+1) +1 =0,then



Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

) , (cd-be) (bx"+cx2“)p+1 e S
J(d+ex)(bx"+cx")pd1x—>— N ANETYT +—J\x"(bx"+cx")p dx
cn(p+1) x * C

Program code:

Int[(d_+e_.*x_"n_)*(b_.*x_"n_+c_.*x_"n2_)“~p_,x_Symbol] :=
(bxe-dxc) * (bx¥x*n+c*x” (2xn) )~ (p+1) / (bxcxn* (p+1) *X" (2*xn* (p+1))) +
e/c*xInt[x” (-n) *x (bxx*n+cxx” (2xn) )~ (p+1) ,x] /;
FreeQ[{b,c,d,e,n,p},x] & & EqQ[n2,2xn] && Not[IntegerQ[p]] && EqQ[n* (2xp+1)+1,0]

2: J(d+ex") (bx"+cx*")Pdx whenp¢z A n(2p+1) +1#@ Abe (np+1) -cd (n(2p+1) +1) =

Derivation: Trinomial recurrence 3awitha = @withbe (np+1) ~-cd (n (2p+1) +1) =0

Rule1.2.33.4.1.2:1f p¢ezZ An (2p+1) +1+0@ Abe(np+1) -cd(n (2p+1) +1) == 0,then

e x "1 (b X"+ C x2")"”'1

J(d+ex") (bx"+cx2")Pd1x —
c(n(2p+1) +1)

Program code:

Int[(d_+e_.*x_"n_)=*(b_.*X_"n_+c_.*x_"n2_)"p_,x_Symbol] :=
exX™ (-n+1) x (bxx*n+cxx” (2xn) )~ (p+1) / (Cx (n*x (2xp+1) +1)) /;
FreeQ[{b,c,d,e,n,p},x] &% EqQ[n2,2xn] && Not[IntegerQ[p]] && NeQ[n* (2xp+1)+1,0] && EqQ[bxex (nxp+1l) -c*d* (nx (2xp+1) +1),0]

3: j(d+ex") (bx"+cx2")pd1x whenp¢Z An (2p+1) +1#0 Abe (np+1) -cd (n (2p+1) +1) #0

Derivation: Trinomial recurrence 3a witha = 0
Rule1.2.33.4.13:If p¢eZ An (2p+1)+1+0@ Abe(np+1)-cd(n(2p+1) +1) # 0,then

J(d+ex") (bx"+cx2")"d]x —



Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

ex"? (bx"+cx2")p+1 be(np+1) —cd (n (2p+1) +1)
c(n(2p+1) +1) c(n(2p+1) +1)

J(bx" + cxzn)pd]x

Program code:

Int[(d_+e_.*x_"n_)*(b_.*x_"n_+c_.*x_"n2_)"p_,x_Symbol] :=
exX”™ (-n+1) » (bxx*n+c*x” (2%n) ) * (p+1) / (c* (n* (2xp+1) +1)) -
(bxex (nxp+1) —cxd* (n* (2xp+1) +1) ) / (C* (n* (2%p+1) +1) ) *Int [ (b*x*n+c*x” (2xn) ) *p,x] /;
FreeQ[{b,c,d,e,n,p},x] & & EqQ[n2,2xn] && Not[IntegerQ[p]] && NeQ[n* (2xp+1l)+1,0] && NeQ[bxex (nxp+1l) -cxd* (n* (2xp+1) +1) ,0]

2: j(d+ex")q (bx" +cx?*")?dx whenp ¢z

Derivation: Piecewise constant extraction

. bx"icx2n)P
Basis: Oy ==

x"P (b+c x™)P

(bx"+c x2" (bx"+c x2"
n FracPart[p] (b+C Xn>Fr‘acPar‘t{pJ - xh FracPart[p] (b+C Xn)Fr*acPar‘t{pJ

) FracPart[p] > FracPart[p]

Basis:
X

Rule 1.2.3.3.4.2:If p ¢ 7, then

(b X"+ ¢ x2 n) FracPart[p]

X" FracPart[p] (b fC Xn) FracPart[p]

j(d+ex")q (bx"+cx2")pd1x — jx”” (d+ex")? (b+cx")Pdx

Program code:

Int[(d_+e_.*x_"n_)"q_.*(b_.*x_"n_+c_.*Xx_"n2_)"p_,x_Symbol] :=
(b*x*n+cxx” (2xn) ) *FracPart[p]/ (x* (nxFracPart[p]) * (b+c*x”n) *FracPart[p]) *Int [X* (nxp) * (d+exx”*n) *q* (b+c*x*n) *p,x] /;
FreeQ[ {b,c,d,e,n,p,q},x] & & EqQ[n2,2xn] && Not[IntegerQ[p]]



Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

6. J-(dafex")‘I (a+bx"+cx?")Pdx whenb?-4ac#0 A cd’-bde+ae?==0

1: J(d+ex")q (a+bx"+cx*")?dx whenb?-4ac#0 A cd’-bde+ae’=0 A pez

Derivation: Algebraic simplification

Basis:If cd?-bde+ae?=0,thena+bz+cz?= (d+ez) (§+C?Z)

Rule1.2.3.36.1:1f b2-4ac+0 A cd>-bde+ae?=0 A p e Z,then

nyp
~[(d+ex")q (a+bx"+cx2")pd1x — J-(d+ex")p+cI [§+ °x ] dx
e

Program code:

Int[(d_+e_.*x_"n_)"q_.*(a_+b_.*x_"n_+c_.*x_"n2_)"p_.,x_Symbol] :=
Int[ (d+exx”n)~ (p+q) * (a/d+c/exx*n)*p,x] /;
FreeQ[{a,b,c,d,e,n,q},x] & EqQ[n2,2xn] && NeQ[b”2-4xaxc,0] && EqQ[cxd"2-bxdxe+axe”2,0] && IntegerQ[p]

Int[(d_+e_.*x_"n_)"q_.*(a_+C_.*X_"n2_)"p_.,x_Symbol] :=
Int[ (d+exx”n)~ (p+q) * (a/d+c/exx™n) *p,x] /;
FreeQ[{a,c,d,e,n,q},x] &% EqQ[n2,2xn] && EqQ[cxd*2+axe”2,0] && IntegerQ[p]



Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

2: J(d+ex")q (a+bx"+cx*")Pdx whenb®-4ac#6 A cd’-bde+ae’=0 A p¢z

Derivation: Piecewise constant extraction

4 n, 2n\P
Basis: If cd2 - bde +ae? = 0, then g, —22X X"

(d+e x")P (§+i)p

d e
i a+b x"+c x2")°P a+b xN4c x2n)FracPartip]
BaSIS: lf C d2 N b d €+ad e2 == @} then ( )n p == ( ) n\ FracPart[p]
(d+e x")P <3+%> (d+e xn) FracPart (p] <§+%> P

Rule1.2.3.3.6.2:1f b>-4ac+0 A cd’-bde+ae?==0 A p ¢ Z,then

(a +bx"+c in) FracPart[p]

n\q n 2n\p n\ p+q i cx"\P
(d+ex) (a+bx +CX ) dx — (d+ex) + dx

n\ FracPart([p]
(d + exn)FracPart[p] (i + i) d e

d e

Program code:

Int[(d_+e_.*x_"n_)"q_=*(a_+b_.*x_"n_+C_.*x_"n2_)"p_,x_Symbol] :=
(a+b*x"n+cxx” (2xn) ) *FracPart[p]/ ( (d+exx”n) *FracPart[p] * (a/d+cxx”n/e) *FracPart[p]) *Int[ (d+exx"n)~ (p+q) * (a/d+c/e*xx"*n) *p,x] /;
FreeQ[{a,b,c,d,e,n,p,q},x] &% EqQ[n2,2xn] && NeQ[b"2-4iaxc,0] && EqQ[c*d"2-bxdxe+axe”2,0] &% Not[IntegerQ[p]]

Int[(d_+e_.*x_"n_)"q_=*(a_+C_.*x_"n2_)"p_,x_Symbol] :=
(a+c*x” (2xn) ) “FracPart[p]/ ( (d+exx”*n) *FracPart[p] * (a/d+cxx"n/e) *FracPart[p]) *Int[ (d+exx”n)~ (p+q) * (a/d+c/exx*n) *p,x] /;
FreeQ[{a,c,d,e,n,p,q},x] && EqQ[n2,2xn] &% EqQ[c*d"2+axe”2,0] &% Not[IntegerQ[p]]



Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

7. J-(dafex")cI (a+bx"+cx?") dx whenb?-4ac#0 A cd’-bde+ae?#0

1: J(d+ex")q (a+bx"+cx2") dx when b>-4ac#0 A cd?>-bde+ae?2#0 A qez*

Derivation: Algebraic expansion

Rule1.2.33.7.1:1f b2-4ac+0 A cd’-bde+ae®>+0 A qeZ,then

J.(d+ex")°I (a+bx"+cx®") dx — J‘ExpandIntegr‘and[(d+ex")°I (a+bx"+cx?"), x] dx

Program code:

Int[(d_+e_.*x_"n_)"q_.*(a_+b_.*x_"n_+c_.*x_"n2_),x_Symbol] :=
Int [ExpandIntegrand[ (d+e*x”n)~qx (a+b*x*n+c*x”" (2xn)),x],x] /;
FreeQ[{a,b,c,d,e,n},x] && EqQ[n2,2xn] && NeQ[b"2-4xaxc,0] && NeQ[cxd"2-bxdxe+axe”2,0] && IGtQ[q,0]

Int[(d_+e_.*x_"n_)"q_.*(a_+C_.*X_"n2_),x_Symbol] :=
Int [ExpandIntegrand[ (d+e*x”n)~q (a+Cc*x”" (2«n)),x],x] /;
FreeQ[{a,c,d,e,n},x] && EqQ[n2,2xn] && NeQ[cxd"2+axe”2,0] && IGtQ[q,0]

10



Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

2: J‘(d+ex")q (a+bx"+cx*") dx when b’ -4ac#@ A cd’-bde+ae’#0 A q<-1

Derivation: 7?7
Rule1.2.3.3.7.2:1f b2-4ac+0 A cd’>-bde+ae?+0 A g< -1,then

J(d+ex")q (a+bx"+cx2") dx —

(cdz—bde+ae2)x(d+ex")q+1 1 .
- + J~(d+ex")q+ (cd>-bde+ae’ (n(q+1) +1) +cden (q+1) x") dx
de?n (q+1) n(q+1)de?

Program code:

Int[(d_+e_.xx_"n_)"q_=*(a_+b_.xx_"n_+c_.xx_"n2_),x_Symbol] :=

- (cxd*2-bxdxe+axe”2) xxx (d+exx"n) ~ (q+1) / (dxe”2xnx (q+1)) +

1/ (n* (q+1) xd*xe”2) *Int[ (d+e*x”~n) ~ (q+1) *Simp [c*d*2-bxdxe+axe”2x (n* (d+1) +1) +cxd*xexnx (q+1) *x*n, x] ,x] /5
FreeQ[{a,b,c,d,e,n},x] && EqQ[n2,2xn] &% NeQ[b"2-4xaxc,0] && NeQ[cxd"2-bxdxe+axe”2,0] && LtQ[q,-1]

Int[(d_+e_.*x_"n_)"q_=* (a_+C_.*x_"n2_),x_Symbol] :=

- (c*xd"2+axe”2) xxx (d+exx*n) ~ (q+1) / (dxe”2xnx (q+1)) +

1/ (nx (q+1) xd«e~2) »Int[ (d+exx n) ~ (q+1) +Simp [cxd 2+axe 2 (Nx (q+1) +1) +Cxdxexnx (q+1) »x*n,x],X]| /;
FreeQ[{a,c,d,e,n},x] && EqQ[n2,2xn] && NeQ[cxd*2+axe”2,0] && LtQ[q,-1]

11



Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

3: J‘(d+ex")q (a+bx"+cx2“) dx whenb?-4ac#0 A cd®>-bde+ae?#0

Derivation: Special case of rule for pq(x] (d+ex")®

Rule1.2.3.3.7.3:If b>-4ac+0 A cd*>-bde+ae?+0,then

J(d+ex")q (a+bx"+cx2") dx —

c x"+1 (d+ex“)q*1 1
+ f(d»fex“)q(ae(n (Q+2) +1) - (cd(n+1) -be (n (q+2) +1)) x") dx
e(n(q+2)+1) e(n(q+2) +1)

Program code:

Int[(d_+e_.*x_"n_)"q_=*(a_+b_.*x_"n_+c_.*x_"n2_) ,x_Symbol] :=

c*xX™ (n+1) » (d+e*xx™n) ~ (q+1) / (ex (n* (q+2) +1)) +

1/ (ex (n* (q+2) +1) ) *Int [ (d+exx*n) *q* (axe* (n* (q+2) +1) - (c*d* (n+1) -bxe* (nx (q+2) +1) ) *x™n) ,x] /;
FreeQ[{a,b,c,d,e,n,q},x] & EqQ[n2,2xn] && NeQ[b"2-4xaxc,0] & & NeQ[cxd*2-bxdxe+axe”2,0]

Int[(d_+e_.*x_"n_)"q_=* (a_+c_.*x_"n2_) ,x_Symbol] :=

c*xX” (n+1) » (d+e*xx”n) ~ (q+1) / (ex (n* (q+2) +1)) +

1/ (ex (n* (q+2) +1) ) *Int[ (d+exx*n) *q* (axex (n* (q+2) +1) —cxd* (n+1) *x*n) ,x] /;
FreeQ[{a,c,d,e,n,q},x] && EqQ[n2,2xn] && NeQ[cxd*2+axe”2,0]

12



Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

(d+exn)? ) R )
8. J—d]x when b*-4ac#0 A cd*-bde+ae‘“#0
a+bx"+cx?n

(d+exn)d
1. f dx whenb?-4ac#0 A cd’-bde+ae?#0 A qez
a+bx"+cx2n

d+ex"
1. J—dlx whenb?-4ac#0 A cd’-bde+ae?+0
a+bx"+cx?"

d+ex"
1. J dlxwhencd2+ae2¢e
a+cx?

d+ex"
1. j dlxwhencd2+ae2¢0Acdz—ae2==e/\Eez+
a+cx

d+ex" .
1: j dlxwhencdz-ae2==0/\—ez+/\de>e
2
a+cx

Derivation: Algebraic expansion

Basis: If cd? - ae? -

2
= + €

:Oandqax/Zde,theng:iii == e’

2c (d+qz+e z?) 2c (d-qz+ez?)
Rule1.2.3.3.8.1.1.1.1.1:If cd’-ae

220 A 2ez'Ande>0,letg-/2de,then
d+ex" e? 1 e 1
[ S S S S
a+cx2” 2c Jd+gx"2+ex" 2cJd-gx"2sex"

Program code:

Int[(d_+e_.xx_"n_)/(a_+c
With[{q=Rt[2+dxe,2]},

_.*X_"n2_) ,x_Symbol] :=

e”2/ (2xc) *Int[1/ (d+q*Xx” (n/2) +exx*n) ,x] + e”2/ (2xc)*Int[1/ (d-q*x"(n/2)+exx*n),x]] /;
FreeQ[{a,c,d,e},x] &% EqQ[n2,2xn] &% EqQ[cxd"2-axe”2,0] &&% IGtQ[n/2,0] && PosQ[dxe]

d+ex" n
2: j dlxwhencdz—ae2==e/\—ez+/\de}e
a+cx 2

Derivation: Algebraic expansion

13



Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

Basis: If c d? - ae? == 0, letq~ v 2de then 9:€Z .. _d(daz _ , _ d(dqz)
’ g ¢ a+cz* 2a (d-qz-ez?) 2a (d+qz-ez?)

Rule1.2.3.3.8.1.1.1.1.2:If cd*-ae? == 0 A 2ez*Adet 0 letasvade,then

d+ex" d - qx"/? d +qx"/?
J dx — —J dlx+—j le
a+cx3n d-qx"?- d+qx"2-

Program code:

Int[(d_+e_.*x_"n_)/(a_+C_.*x_"n2_),x_Symbol] :=
With[{q=Rt[-2xdxe,2]},
d/ (2%a) *Int[ (d-q*x*(n/2)) / (d-q*x”* (n/2) -e*x”*n) ,x] +
d/ (2%a) *Int[ (d+q*x”(n/2)) / (d+q*x” (n/2) -exx”*n) ,x]] /;
FreeQ[{a,c,d,e},x] &% EqQ[n2,2xn] && EqQ[cxd*2-axe”2,0] && IGtQ[n/2,0] && NegQ[dxe]

d+ex" ; ) ) ) "
2: dx whencd’*+ae’*#0 A cd*-ae*#@ A “e€Z*A ac>0
a+cx3n 2

Derivation: Algebraic expansion

Basis: If q- ()4, then 4*€Z — V2 da-(deg?)z  _ 2dq+(deq’)z
c a+c z* 2\/?cq3 (qux/?quzz) Z\Ecq3 <q2+\/?qz+22>

Rule1.2.33.8.1.1.12.2:lf cd®>+ae*+0@ A cd’-ae*+@ A > ez A ac>0letq- (%) 1% then

d+ex" 1 V2 dq- (d-eq?) x"? 1 V2 dq+ (d-eq?) x"?
2"dlx—> dx + dx
a+cx 2'\/?cq3 qz—\/?qx”/2+x“ 2,\/?cq3 q2+\/?qx"/2+x"

Program code:

Int[(d_+e_.*x_"n_)/(a_+c_.*x_"n2_),x_Symbol] :=

With[{q=Rt[a/c,4]},

1/ (2%Sqrt[2] *xcxq”3) *Int[ (Sqrt[2] *xdxq- (d-e*q”*2) *xx” (n/2)) / (q*2-Sqrt[2] *g*Xx”~ (n/2) +x*n) ,Xx] +

1/ (2%Sqrt[2] *xcxq”3) *Int[ (Sqrt[2] *xdxq+ (d-e*q”*2) *x* (n/2)) / (q*2+Sqrt[2] *g*x”~ (n/2) +x*n) ,x]] /;
FreeQ[{a,c,d,e},x] &% EqQ[n2,2xn] && NeQ[cxd"2+axe”2,0] && NeQ[cxd"2-axe”2,0] && IGtQ[n/2,0] && PosQ[axc]
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Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

d+ex? .
3:J dx whencd?+ae?#0 A <>0
a+cx® a

Derivation: Algebraic expansion

1/6 die x3 Pdex 292d-(\/3 g*>d-e) x 292d+(\/3 g?d+e) x
) , the == +

. c
Basis: Letq - <a arcx®  3aq? (1+q2 x2) 6ag? (1-1/3 gx+q*x?) 6aq? (1+1/3 gx+q?x?)

Rule12.33.8.1.1.13:1f cd?+ae?+0 A < >0,letq—~ (£)"° then

J,d+exs 1 J_qzd_exdl 1 J‘Zqzd-(\/?qf’d-e)x 1 J‘2q2d+(\/?q3d+e)x

6dlx—> 3 - X + 3 dx + 3
a+cCcXx 3aq 1+9°x 6aq 1_«/3 qx+ g2 x> 6aq 1+4/3 qx+q? x>

dx

Program code:

Int[(d_+e_.x*x_"3)/(a_+C_.*X_"6),x_Symbol] :=
With[{q=Rt[c/a,6]},
1/ (3*a*q"2) *Int[ (q*2xd-exx) / (1+9"2%x"2) ,x] +
1/ (6xaxq”2) *Int[ (2xq*2xd- (SqQrt[3] xq”3xd-e) *x) / (1-Sqrt[3] *q*x+g"*2xx"*2) ,x] +
1/ (6xaxq”~2) *Int[ (2xq*2xd+ (Sqrt[3] *q*3xd+e) *X) / (1+Sqrt[3] *q*x+q*2xx*2) ,x]] /;
FreeQ[{a,c,d,e},x] && NeQ[cxd*2+axe”2,0] && PosQ[c/a]
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Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

d+ex"
4:J dx whencd?+ae?2#0 A ac$)0® Anez
a+cx2"

Derivation: Algebraic expansion
Tee _a dtez __ d+eq d-eq
Basis: If q - N ¢ , then arcz? 2 (arcqz) | 2(acqz)

Rule1.2.338.1.1.1.4:f cd®+ae*+@ Aac*0 AneZletq- |-2,then

d+ex"d] d+egq 1 a d-eq 1
X — X +
Ja+cx2“ 2 Ja+cqx" 2 Ja—cqx"

Program code:

Int[(d_+e_.*x_"n_)/(a_+c_.*x_"n2_),x_Symbol] :=

With[{q=Rt[-a/c,2]},

(d+exq) /2xInt[1/ (a+cxq*x"n) ,x] + (d-exq)/2xInt[1/(a-cxq*x"n),x]] /;
FreeQ[{a,c,d,e,n},x] && EqQ[n2,2xn] && NeQ[cxd*2+axe”2,0] & & NegQ[axc] && IntegerQ[n]

d+ex"
S:J dx whencd?+ae?2#0 A (ac>0V n¢Z)
a+cx?"

Derivation: Algebraic expansion

Rule1.2.3.3.8.1.1.1.5:1f cd’>+ae?+ 0@ A (ac >0V n¢Z),then

n

d+ex" 1 X
j dlx—»df d1x+ej dx
a+cx2” a+cx2” a+cx?"

Program code:

Int[(d_+e_.*x_"n_)/(a_+Cc_.*x_"n2_),x_Symbol] :=
d+Int[1/ (a+C*Xx*(2*n)),x] + e*xInt[x*n/ (a+c*x”(2%n)),x] /;

FreeQ[{a,c,d,e,n},x] & & EqQ[n2,2xn] && NeQ[c*xd"2+axe”2,0] &% (PosQ[axc] || Not[IntegerQ[n]])
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Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p 17

d+ex"
2. I—dlx whenb?-4ac#0 A cd’-bde+ae?#0
a+bx"+cx?"

d+ex" N
1. j cilxwhenb2—4ac¢0/\cdz—ae2==0A—eZ+
a+bx"+cx? 2
d+ex"
1: J—dlx whenb?-4ac#0 A cd?-ae?=0 A ez*A 22_259
a+bx"+cx?" 2 e <

Derivation: Algebraic expansion

. 2 2 2
Basis: If cd? - ae? == @andq-./2¢ -t then —d=€2° _ e + €
e ¢ a+b z2+c z 2c (d+eqz+e z2) 2c (d-eqz+ez?)

Rule123.3.81.12.111fb>-4ac+0 Acd’-ae?=0 A S cz A 2d _ g >0, letq..[2¢-t then
d+ex" e 1 e 1
———dX —» — — dx+ — — dx
a+bx"+cx?" 2c §+qx"/2+x" 2¢c S—qx"/2+x"

Program code:

Int[(d_+e_.*x_"n_)/(a_+b_.*x_"n_+c_.*x_"n2_) ,x_Symbol] :=
With[{q=Rt[2«d/e-b/c,2]},
e/(2*c)*Int[1/Simp[d/e+q*x"(n/2)+x"n,x],x] +
e/ (2xc) +Int[1/Simp[d/e-q+x~ (n/2) +x*n,x1,x]] /;
FreeQ[{a,b,c,d,e},x] &% EqQ[n2,2xn] && NeQ[b"2-4xaxc,0] && EqQ[cxd"2-axe”2,0] && IGtQ[n/2,0] && (GtQ[2xd/e-b/c,0] || Not[LtQ[2xd/e-b/c,0]] &



Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

d+ex" n
2: J dlxwhenb2—4ac¢0/\cdz—ae2==0A;eZ+Ab2—4ac>0
a+bx"+cx?

Derivation: Algebraic expansion

|
. 2 dre z __ (e 2cd-be 1 e 2cd-be 1
Basis: Letq - 1/b? -4 ac ,then —:¢2— - (2 + 20 ) P + (2 T ) e

2

Rule1.2.3.3.8.1.1.2.1.2:I1f b?’-4ac+0 A cd?>-ae?==0 A 2ez" A b?-4ac>0,letq-vbo?-4ac,then

d+ex" e 2cd-be 1 e 2cd-be 1
—CreX  ax — (—+ ] dlx+(—— ) dx
a+bx"+cx?" 2 2q g—gwcx" 2 2q %+-§~+cx"

Program code:

Int[(d_+e_.xx_"n_)/(a_+b_.*x_"n_+c_.xx_"n2_),x_Symbol] :=

With[{q=Rt[b*2-4xaxc,2]},

(e/2+ (2xcxd-bxe) / (2xq) ) *Int[1/ (b/2-q/2+c*Xx*n) ,x] + (e/2-(2xcxd-bxe)/ (2xq))*Int[1/(b/2+q/2+c*x*n),x]] /;
FreeQ[{a,b,c,d,e,n},x] &% EqQ[n2,2xn] && NeQ[b"2-4xaxc,0] && EqQ[cxd*2-axe”2,0] && IGtQ[n/2,0] &% GtQ[b”2-4xaxc,0]



Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

d+ex" n
3: J dlxwhenb2—4ac¢0/\cdz—ae2==0A;eZ+Ab2—4ac}0
a+bx"+cx?

Derivation: Algebraic expansion

. 2 -
Basis:If cd? - ae? ==Qandg-.[-2¢_b then —d*€z° _ .. _e(a2z) _ , _ e(g:22)
e a+b z2+c z 2cq (S+qz-22) 2cq ($-qz-22)

Rule1.2.33.8.1.12.1.3:1f b>-4ac+8 A cd’-ae’=0 A S ez A b>-4acy0,letq, [-2¢-2 then

d+ex" e q-2x"2 e q+2x"?
—dx — dx + dx
a+bx"+cx?n 2cq §+qxn/z_xn 2cq s_qxnlz_xn

Program code:

Int[(d_+e_.*x_"n_)/(a_+b_.*x_"n_+c_.xx_"n2_),x_Symbol] :=
With[{q=Rt[-2+d/e-b/c,2]},
e/ (2xcxq) +Int[ (q-2+x”(n/2)) /Simp[d/e+q»x" (n/2) -x*n,x],Xx] +
e/ (2xcxq) *Int [ (q+2%x" (n/2) ) /Simp[d/e-q*x” (n/2) -x"n, ] »x]] /5
FreeQ[{a,b,c,d,e},x] && EqQ[n2,2xn] && NeQ[b”2-4xaxc,0] && EqQ[cxd"2-axe”2,0] && IGtQ[n/2,0] && Not[GtQ[b"2-4xaxc,0]]
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Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

d+ex" n
2: j ~ dx whenb?-4ac#0 A cd’-bde+ae?#0 A (b2—4ac>ev —$Z*)
a+bx"+cx? 2

Derivation: Algebraic expansion

|
. 2 dre z __ (e 2cd-be 1 e 2cd-be 1
Basis: Letq - 1/b? -4 ac ,then —:¢2— - (2 + 20 ) P + (2 T ) e

2 2

Rule1.2.33.8.1.1.2.2:If b>-4ac+0 A cd’-bde+ae?+08 A (b>-4ac>0V %$Z+>,letq»x/7b274ac,then

d+ex" e 2cd-be 1 e 2cd-be 1
—CreX  ax — (—+ ] d1x+(—— ] dx
a+bx"+cx?" 2 2q E—-;wcx" 2 2q §+-g~+cx"

Program code:

Int[(d_+e_.*x_"n_)/(a_+b_.*x_"n_+c_.*x_"n2_),x_Symbol] :=

With[{q=Rt[b*2-4xaxc,2]},

(e/2+ (2xcxd-bxe) / (2xq) ) *Int[1/ (b/2-q/2+c*Xx*n) ,x] + (e/2-(2xcxd-bxe)/ (2xq))*Int[1/(b/2+q/2+c*x*n),x]] /;
FreeQ[{a,b,c,d,e,n},x] &% EqQ[n2,2xn] && NeQ[b"2-4xaxc,0] && NeQ[cxd*2-bxdxe+axe”2,0] &% (PosQ[b”2-4xaxc] || Not[IGtQ[n/2,0]])

d+ex" , , , N ,
3: j dlxwhenb -4ac#0 A cd*°-bde+ae ¢0A;eZ+Ab—4ac$0
a+bx"+cx?

Derivation: Algebraic expansion
Basis: If g > 1/ 2 andr-,[2q-2,then —9:¢2® _ .. dr-(deayz_, _dr:(deq)z
’ c ¢’ a+b z2+c z* 2cqr (g-rz+z?) 2cqr (g+rz+z?)

Note:If (a | b | c) eR A b2—4ac<6,then%>0andz\/€_§>e.

Rule1.2.3.38.1.1.2.3:1f b>-4ac+0 A cd°-bde+ae’*+0 A 2 cz"Ab>-4ac0letq- /2 and

—),"Zq—%,then



Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p
n/2

d+ex" 1 dr- (d-eq) x"? 1 dr+ (d-eq) x
J —— dx — f dx + J‘ dx
a+bx"+cx?" 2cqr q-rx"2ex" 2cqr q+rx"2 4 xn

Program code:

Int[(d_+e_.*x_"n_)/(a_+b_.*x_"n_+c_.*x_"n2_),x_Symbol] :=
With[{q=Rt[a/c,2]},
With[{r=Rt[2xq-b/c,2]},
1/ (2%c*q*r) *Int[ (d*r- (d-exq) *x*(n/2)) / (q-r*x” (n/2) +x”n) ,x] +
1/ (2%cxqxr) *Int[ (dxr+ (d-exq) *x*(n/2) ) / (q+r*x~ (n/2) +x~n) ,x] ]] /5
FreeQ[{a,b,c,d,e},x] & & EqQ[n2,2xn] && NeQ[b”2-4xaxc,0] &% NeQ[cxd"*2-bxdxe+axe”2,0] & & IGtQ[n/2,0] && NegQ[b”"2-4xaxc]

d+ex
2: J d]xwhenb2—4ac¢0Acdz—bde+ae2¢0/\qez
a+bx"+cx?

Derivation: Algebraic expansion

Rule1.2.3.3.8.1.2:1f b2-4ac+0 A cd’>-bde+ae?+0 A geZ,then

(d+ex“)q d+ex“)q
J— dx — JExpandIntegrand[—, x] dx
a+bx"+cx?" a+bx"+cx?

Program code:

Int[(d_+e_.*x_"n_)"q_/ (a_+b_.*x_"n_+c_.*x_"n2_) ,x_Symbol] :=
Int [ExpandIntegrand[ (d+exx”n)*q/ (a+b*x*n+c*x” (2xn)) ,x],x] /;
FreeQ[{a,b,c,d,e,n},x] & & EqQ[n2,2xn] && NeQ[b"2-4xaxc,0] && NeQ[cxd"2-bxdxe+axe”2,0] && IntegerQ[q]

Int[(d_+e_.*x_"n_)"q_/ (a_+Cc_.*x_"n2_),x_Symbol] :=
Int [ExpandIntegrand[ (d+exx”n)*q/ (a+c*x”(2xn)),x],x] /;
FreeQ[{a,c,d,e,n},x] &% EqQ[n2,2xn] && NeQ[cxd"2+axe”2,0] && IntegerQ[q]

(d +exn)d
2. j—dlx when b?-4ac#0 A cd’-bde+ae?#0 A q¢z
a+bx"+cx?n
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Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

d+ex
1: J d]xwhenbz—4ac¢0/\cdz—bde+ae2¢0Aq¢ZAq<—1
a+bx"+cx?

Derivation: Algebraic expansion

fee 1 e? (d+ez) (cd-be-cez)
. -= +
Basis a+b z+c z2 cd?-bde+ae? (c d’>-bde+a e2) <a+b z+C 22)

Rule1.2.3.3.82.1:1f b2-4ac+0 A cd’-bde+ae?+0 Aqe¢Z A g<—1,then

+1
J (d+ex")? ix e? J(d+ex")qu+ 1 J\(d+ex")q (cd-be-cex") x

a+bx"+cx?" cd’-bde+ae? cd’-bde+ae? a+bx"+cx?"

Program code:

Int[(d_+e_.xx_"n_)"q_/(a_+b_.*x_"n_+c_.xx_"n2_),x_Symbol] :=
e”2/ (cxd*"2-bxdxe+axe”2) xInt[ (d+exx*n)~q,x] +
1/ (c*d*2-bxdxe+axe”2) xInt[ (d+exx*n)” (q+1) * (cxd-bxe-cxexx”*n) / (a+bxx*n+c*x”" (2xn)) ,x] /;
FreeQ[{a,b,c,d,e,n},x] &% EqQ[n2,2xn] && NeQ[b"2-4xaxc,0] && NeQ[cxd*2-bxdxe+axe”2,0] &% Not[IntegerQ[q]] && LtQ[q,-1]

Int[(d_+e_.xx_"n_)"q_/(a_+C_.*x_"n2_),x_Symbol] :=
er2/ (cxd*2+axe”2) xInt[ (d+exx”*n) ~q,Xx] +
c/ (cxd*2+axe”2) xInt[ (d+exx*n)” (q+1) » (d-exx”n) / (a+C*X"(2%n)) ,x] /;
FreeQ[{a,c,d,e,n},x] & EqQ[n2,2xn] && NeQ[cxd"2+axe”~2,0] && Not[IntegerQ[q]] && LtQ[q,-1]
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Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

d+ex
2: J d]xwhenbz—4ac¢0/\cdz—bde+ae2¢0Aq$Z
a+bx"+cx?

Derivation: Algebraic expansion

m
ice _ <l h2 _ 1 __ 2c _ 2c
Basis: If r = b 4ac,then atbz+cz2  r (b-r+2cz) r (b+r+2c z)

Rule1.2.3.3.82.2:1f b2-4ac+0 A cd’>-bde+ae?+0 A q¢Z,then
J« (d+ex")q dx 2¢ (d+ex")q d]x—z—c (d+ex")q
a+bx"+cx?" r b-r+2cx" r b+r+2cx"

Program code:

Int[(d_+e_.*x_"n_)"q_/ (a_+b_.*x_"n_+c_.*x_"n2_) ,x_Symbol] :=
With[{r=Rt[b”*2-4xaxc,2]},
2xc/r+Int[ (d+exx”n)~q/ (b-r+2xcxx*n),x] - 2xc/rxInt[ (d+exx”*n)~q/ (b+r+2xcxx”n),x]1] /;

FreeQ[{a,b,c,d,e,n,q},x] & EqQ[n2,2xn] && NeQ[b”2-4xaxc,0] & & NeQ[cxd"2-bxdxe+axe”2,0] && Not[IntegerQ[q]]

Int[(d_+e_.*x_"n_)"q_/ (a_+c_.*x_"n2_),x_Symbol] :=

With[{r=Rt[-axc,2]},

-c/ (2*r) *Int[ (d+exx”n) *q/ (r-cxx™n) ,x] - c/ (2xr)*Int[ (d+exx”*n)~*q/ (r+c*x”*n),x]] /;
FreeQ[{a,c,d,e,n,q},x] & & EqQ[n2,2xn] && NeQ[cxd*2+axe”2,0] &% Not[IntegerQ[q]]

9. J(d+ex") (a+bx®+cx2")Pdx whenb?-4ac+0

1: j(d+ex") (a+bx"+cx*")Pdx whenb®-4ac#0 A p<-1

Derivation: Trinomial recurrence 2b withm = ©

Rule1.2.3.3.9.1:1f b2-4ac +0 A p < -1,then

J(d+ex") (a+bx"+cx2”)"dlx —

dx
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Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p 24

x (db*-abe-2acd+ (bd-2ae) cx") (a+bx"+cx2")p+1 1
- +

an(p+1) (b>-4ac) an(p+1) (b>-4ac)

J.((np+n+1)db2—abe—2acd (2np+2n+1) + (2np+3n+1) (db-2ae) cx") (a+bx"+cx2")p+1d1x

Program code:

Int[(d_+e_.*x_"n_)*(a_+b_.*x_"“n_+c_.*x_"n2_)"p_,x_Symbol] :=
-X* (d*b*2-axbxe-2xaxc*xd+ (bxd-2xaxe) xCxX"n) x (a+b*xX*n+cxx” (2xn) ) * (p+1) / (axn* (p+1) x (b*2-4xaxc)) +
1/ (axnx (p+1) * (b*2-4xaxc) ) *
Int [S:i.mp[ (nxp+n+1) xdxb”"2-axbxe-2xaxcxd* (2xnxp+2xn+1) + (2xN*xp+3*n+1) * (dxb-2xaxe) xcxx*n,x] *
(a+bxx”n+cxx” (2+n) )~ (p+1) ,x] /3
FreeQ[{a,b,c,d,e,n},x] & & EqQ[n2,2xn] && NeQ[b”2-4xaxc,0] && ILtQ[p,-1]

Int[(d_+e_.*x_"n_)=*(a_+C_.*x_"n2_)"p_,x_Symbol] :=

-X* (d+e*X™n) * (a+C*X” (2%n) )~ (p+1) / (2xaxnx (p+1)) +

1/ (2%axn* (p+1) ) *Int[ (d* (2*n*p+2xn+1) +e* (2xn*xp+3*n+1) *xX™n) * (a+C*x”™ (2xn) )~ (p+1) ,x] /;
FreeQ[{a,c,d,e,n},x] &% EqQ[n2,2xn] && ILtQ[p,-1]

2: j(d+ex") (a+bx"+cx2")pdlx whenb?-4ac#0

Derivation: Algebraic expansion

Rule 1.2.3.3.9.2: If b> -4 a c # 0, then

~J‘(d+ex") (a+bx"+cx*")Pdx — jExpandIntegr‘and[(d+ex") (a+bx"+cx*")?, x] dx

Program code:

Int[(d_+e_.*x_"n_)*(a_+b_.*x_"“n_+c_.*x_"n2_)"p_,x_Symbol] :=
Int [ExpandIntegrand[ (d+e*x”"n) * (a+bx*x*n+cxx” (2xn) ) *p,x],x] /;
FreeQ[{a,b,c,d,e,n},x] && EqQ[n2,2xn] && NeQ[b"2-4xaxc,0]

Int[(d_+e_.*x_"n_)*(a_+C_.*x_"n2_)"p_,x_Symbol] :=
Int [ExpandIntegrand[ (d+e*x”"n) * (a+C*X”* (2%n))"p,x],x] /;
FreeQ[{a,c,d,e,n},x] && EqQ[n2,2xn]
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10: J(d+ex“)q (a+bx"+cx*")Pdxwhenb®-4ac#@ A pez*'A2np+nq+1+0

Reference: G&R 2.110.5, CRC 88a
Derivation: Binomial recurrence 3a
Note: This rule reduces the degree of the polynomial in the resulting integrand.

Rule1.2.3.3.10:If b>-4ac+@ ApeZ*A2np+nqg+1+0,then

f(d+ex")q (a+bx“+cx2")pd1x — j(d+ex")q ((a+bx"+cx2")p—cpx2“p) <:le+c”J‘x2np (d+ex")*dx

- 1
P x2"Pm (d 4 e x7) % dcP (2np-n+1) X2
— + (d+ex")q[(a+bx"+cx2")p—cpxznp—

e (2np+nq+1)

]dlx
e(2np+nq+1)

Program code:

Int[(d_+e_.*x_"n_)"q_= (a_+b_.*x_"n_+c_.*Xx_"n2_)"p_,x_Symbol] :=

cApxX” (2xNxp-n+1) * (d+exx”n) * (q+1) / (ex (2xnxp+nxq+1)) +

Int[ (d+exx”~n) *qxExpandToSum[ (a+b*Xx*n+c*X”" (2xn) ) *p-c p*X" (2xn*p) —d*C p* (2xn*xp-n+1) *X* (2xn*xp-n) / (e*x (2xnxp+n*xq+1)),x],x] /;
FreeQ[{a,b,c,d,e,n,q},x] & EqQ[n2,2xn] && NeQ[b”2-4xaxc,0] &R IGtQ[p,0] & & NeQ[2x*n*p+nxq+1,0] && IGtQ[n,0] && Not[IGtQ[q,9]]

Int[(d_+e_.*x_"n_)"q_= (a_+C_.*Xx_"n2_)"p_,x_Symbol] :=

cAp*X” (2xn*p-n+1) x (d+exx”*n) ~ (q+1) / (e* (2xnxp+n*xq+1)) +

Int[ (d+exx”~n) *qxExpandToSum[ (a+Cc*X”" (2xn) ) *p-c p*X” (2xn*p) —d*xC p* (2xn*xp-n+1) *X" (2xn*p-n) / (e* (2xnxp+nxq+1)) ,x],x] /;
FreeQ[{a,c,d,e,n,q},x] & & EqQ[n2,2xn] && IGtQ[p,0] && NeQ[2x*n*p+nxq+1,0] && IGtQ[n,0] && Not[IGtQ[q,0]]
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11: J(d+ex“)q (a+bx"+cx*")?dx whenb®-4ac#0 A cd’-bde+ae’#@ A ((p|q) €Z V peZ'V qez*)

Derivation: Algebraic expansion

Rule1.2.33.11:If b>-4ac+@ A ((p|q) €Z VpeZ VvV qeZ'),then

j(d+ex")q (a+bx"+cx*")Pdx — J\ExpandIntegr‘and[(d+ex")°I (a+bx"+cx?*")?, x] dx

Program code:

Int[(d_+e_.*x_"n_)"q_=*(a_+b_.*x_"n_+cC_.*x_"n2_)"p_,x_Symbol]
Int [ExpandIntegrand[ (d+exx”n)*q* (a+bx*x*n+cxx” (2xn) ) *p,x],x] /;

FreeQ[{a,b,c,d,e,n,p,q},x] & EqQ[n2,2xn] && NeQ[b”2-4xaxc,0] && NeQ[cxd*2-bxdxe+axe”2,0] &&
(IntegersQ[p,q] && Not[IntegerQ[n]] || IGtQ[p,0] || IGtQ[q,0] && Not[IntegerQ[n]])

Int[(d_+e_.*x_"n_)"q_=*(a_+C_.*x_"n2_)"p_,x_Symbol]
Int [ExpandIntegrand[ (d+exx”n) *q* (a+C*Xx” (2xn) ) *p,x],x] /;
FreeQ[{a,c,d,e,n,p,q},x] & EqQ[n2,2xn] && NeQ[cxd*2+axe”2,0] &&
(IntegersQ[p,q] &% Not[IntegerQ[n]] || IGtQ[p,0] || IGtQ[q,0] && Not[IntegerQ[n]])
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12: j(d+ex“)q (a+cx*")Pdx whencd*+ae?#@ A pe¢zZ A qez”

Derivation: Algebraic expansion

Basis: If g € Z,then (d+ex")? = ( A _ex )-q

d2-e2 x2n d2-e2 x2n
Note: Resulting integrands are of the form x» (a+bx2")? (c + dx2")* which are integrable in terms of the Appell
hypergeometric function .

Rule1.2.3.3.12:If cd’+ae?+@ Ap¢Z A qeZ,then

j(d rex")? (a+cx®")Pdx — j(a +cx2)P ExpandIntegr‘and[( d - ex! )—q x] dx
x2n ’

d2_e2X2n d2_e2

Program code:

Int[(d_+e_.*x_"n_)"q_=*(a_+C_.*x_"n2_)"p_,x_Symbol] :=
Int [ExpandIntegrand[ (a+CcxX” (2#n))~p, (d/ (d*2-e~2xx” (2%n) ) —e*xx*n/ (d*2-e*2xx” (2xn) ) )~ (-q) ,X],X] /3
FreeQ[{a,c,d,e,n,p},x] &% EqQ[n2,2xn] && NeQ[cxd*2+axe”2,0] && Not[IntegerQ[p]] && ILtQ[q,0]

u: J\(d+ex")q (a+bx"+cx2")”d1x

Rule 1.2.3.3.X:

J(d+ex")q (a+bx"+cx*")Pdx — j(d+ex")q (a+bx"+cx*")Pdx

Program code:

Int[(d_+e_.*x_"n_)"q_=(a_+b_.*x_"n_+c_.*Xx_"n2_)"p_,x_Symbol] :=
Unintegrable[ (d+exx”"n) Aq* (a+bxXx*n+cxx” (2xn) ) *p,x] /;
FreeQ[{a,b,c,d,e,n,p,q},x] & EqQ[n2,2xn]
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Int[(d_+e_.*x_"n_)"q_= (a_+C_.*Xx_"n2_)"p_,x_Symbol] :=
Unintegrable[ (d+exx”~n) Aq* (a+CxX" (2xn) ) *p,x] /;
FreeQ[{a,c,d,e,n,p,q},Xx] & EqQ[n2,2xn]

S: J(d+eu”)q (a+bu"+cu?")?dx when u=f+gx

Derivation: Integration by substitution
Rule 1.2.3.3.S:If u == f + g x, then

1
J‘(d+eu")q (a+bu"+cu*")?Pdx — —Subst[J‘(d+ex")q (a+bx"+cx?")Pdx, x, u]
g

Program code:

Int[(d_+e_.*xu_”n_)"q_.*(a_+b_.*u_"n_+c_.*u_"n2_)"~p_.,x_Symbol] :=
1/Coe+'ficient[u,x,1]*Subst[Int[(d+e*x"n)"q*(a+b*x"n+c*x"(2*n))"p,x],x,u] /3
FreeQ[{a,b,c,d,e,n,p,q},x] & EqQ[n2,2xn] && LinearQ[u,x] && NeQ[u,X]

Int[(d_+e_.xu_”"n_)"q_.*(a_+C_.*u_"n2_)"p_.,x_Symbol] :=
1/Coe-F-Ficient [u,X,1] *Subst [Int [ (d+e*x”n) Ag* (a+CxX”" (2%n) ) *p,x],X,u] /;
FreeQ[{a,c,d,e,n,p,q},x] & & EqQ[n2,2xn] && LinearQ[u,x] && NeQ[u,X]
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Rules for integrands of the form (d + ex™)% (a + bx" + c x*")°
1. J(d+ex‘")q (a+bx"+cx*")Pdx whenpez v qez

1: J(d+ex‘")q (a+bx"+cx?")?dx whenqez A (n>0 vV p¢z)

Derivation: Algebraic simplification
Basis:If q € Z,then (d+ex ™9 =x"9 (e+dx")4

Rule:lf geZz A (n>0 V p¢Z),then

J(d+ex‘")q (a+bx"+cx2")pdlx — fx‘"q (e+dx")q (a+bx"+cx2")pdlx

Program code:
Int[(d_+e_.x*x_"mn_.)"q_.*(a_.+b_.*Xx_“n_.+C_.*x_"n2_.)"p_.,x_Symbol] :=
Int[x" (-n*q) * (e+d*x”*n) *q* (a+b*x*n+c*x”" (2xn) ) *p,x] /;
FreeQ[{a,b,c,d,e,n,p},x] & EqQ[n2,2xn] &% EqQ[mn,-n] && IntegerQ[q] && (PosQ[n] || Not[IntegerQ[p]l])

Int[(d_+e_.*x_"mn_.)"q_.*(a_+C_.*Xx_"n2_.)"p_.,x_Symbol] :=
Int[x" (mnxq) * (e+d*x”" (-mn) ) *q* (a+Cc*x*n2) *p,x] /;
FreeQ[{a,c,d,e,mn,p},x] & & EqQ[n2,-2xmn] && IntegerQ[q] && (PosQ[n2] || Not[IntegerQ[p]l])
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2: J(d+ex")q (a+bx™"+cx?")Pdx when pez

Derivation: Algebraic simplification
Basis: If p € z,then (a+bx™"+cx2")P =x2"P (c+bx"+ax?")P

Rule: If p € Z, then

J‘(d+ex")q (a+bx‘"+cx‘2")pdlx — Jx‘z"p (d+ex")q (c+bx"+ax2")"d1x

Program code:

Int[(d_+e_.*x_"n_.)"q_.*(a_.+b_.*x_"mn_.+c_.*x_"mn2_.)"p_.,x_Symbol] :=
Int[x" (-2*nxp) * (d+e*xXx"n) *q* (C+bxx*n+axx” (2xn) ) *p,x] /;
FreeQ[{a,b,c,d,e,n,q},x] & EqQ[mn,-n] &% EqQ[mn2,2xmn] && IntegerQ[p]

Int[(d_+e_.*x_"n_.)"q_.*(a_.+C_.*Xx_"mn2_.)"p_.,x_Symbol] :=
Int[Xx" (-2%nxp) * (d+e*xX"n) *q* (C+a*Xx”" (2xn) ) *p,x] /;
FreeQ[{a,c,d,e,n,q},x] & & EqQ[mn2,-2xn] && IntegerQ[p]
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2. J(d+ex‘")q (a+bx"+cx*")Pdx whenp¢z A q¢z

1: J(d+ex‘")q (a+bx"+cx*")Pdx whenp¢z A q¢zZ An>0

Derivation: Piecewise constant extraction

e x"9 (dv+ex ™9 __
Basis: Oy Lo 0
e

Rule:lf p¢Z A gq¢zZ A n>0,then

eIntPart[q] ynFracPart[q] (d re X—n) FracPart[q] dx"

q
J(d+ex‘")q(a+bx"+cx2")pd1x—> X" (1+ ) (a+bx"+cx2")P ax

(1+ﬁ €

FracPart[q]
:)

Program code:

Int[(d_+e_.xx_"mn_.)~q_*(a_.+b_.*x_"n_.+c_.*x_"n2_.)"p_.,x_Symbol] :=
e*IntPart[q] *x” (nxFracPart[q]) = (d+exx” (-n) ) *FracPart[q] / (1+d*x"n/e) *FracPart[q] *Int [x* (-n*q) * (1+d*x"n/e) *q* (a+b*x*n+c*x" (2xn) ) *p,x] /;
FreeQ[{a,b,c,d,e,n,p,q},x] & EqQ[n2,2xn] && EqQ[mn,-n] && Not[IntegerQ[p]] && Not[IntegerQ[q]] && PosQ[n]

Int[(d_+e_.*x_"mn_.)"q_*(a_+C_.*x_"n2_.)"p_.,x_Symbol] :=
e*IntPart[q] *x” (-mnxFracPart[q]) * (d+exx”mn) ~FracPart[q] / (1+d*x” (-mn) /e) “FracPart [q] *Int [X" (mn*q) * (1+d*Xx” (-mn) /e) *q* (a+Cc*x*n2) *p,x] /;
FreeQ[{a,c,d,e,mn,p,q},x] & EqQ[n2,-2xmn] && Not[IntegerQ[p]] && Not[IntegerQ[q]] && PosQ[n2]

X: J(d+ex‘")q (a+bx"+cx*")Pdx whenp¢z A q¢z An>0

Derivation: Piecewise constant extraction

BaS|S: OX M —— @

(e+d xM) 4

Rule:lf p¢Z A q¢Z A n>0,then
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_n\ FracPart[q]
X" FracPart[q] (d+ex n) racPart[q . (e+dxn)q (a+bxn+cx2n)pd]x

J(d+ex'n)q (a+bx"+cx2")pd1x —
(e+dxn)FracPar‘t[q]

Program code:

(* Int[(d_+e_.*x_"mn_.)"q_x(a_.+b_.*x_"n_.+c_.*x_"n2_.)"p_.,x_Symbol] :=
x” (nxFracPart[q]) » (d+e*x” (-n) ) *FracPart[q] / (e+d*x”n) *FracPart[q] *Int [X" (-nxq) * (e+d*X”*n) *q* (a+bxX*n+cxx” (2xn) ) *p,x] /;
FreeQ[{a,b,c,d,e,n,p,q},x] & EqQ[n2,2xn] && EqQ[mn,-n] &&% Not[IntegerQ[p]] && Not[IntegerQ[q]] && PosQ[n] =)

(* Int[(d_+e_.*x_"mn_.)"q_=*(a_+C_.*X_"n2_.)"p_.,x_Symbol] :=
x” (-mnxFracPart[q]) » (d+exx”mn) *FracPart[q] / (e+d*x” (-mn) ) *FracPart [q] *Int [X" (mnxq) * (e+d*X” (-mn) ) *q* (a+Cc*Xx*n2) *p,x] /;
FreeQ[{a,c,d,e,mn,p,q},x] & & EqQ[n2,-2xmn] && Not[IntegerQ[p]] && Not[IntegerQ[q]] && PosQ[n2] =)

2:Jkd+exﬂq(a+bxm+cx4ﬂpdxvmenpez AQ¢Z An>0

Derivation: Piecewise constant extraction

. 2np b xNn -2n\P
Basis: O, X2"P (a+bx +cxp ) .
(c+bx"+ax2")

Rule:lf p¢Z A q¢Z A n>0,then

x2 n FracPart[p] (a +bx"+c X—Zn) FracPart[p]

JXd+exﬂq(a+bx”+cx4"de-a xJ"pw+exﬂq(c+bx"+aﬁ"de
(C +bx"+a in) FracPart[p]

Program code:

Int[(d_+e_.*x_"n_.)"q_.*(a_.+b_.*x_"mn_.+c_.*x_"mn2_.)"p_,x_Symbol] :=
X~ (2xnxFracPart[p]) *» (a+b*x” (-n) +c*X” (-2xn) ) "FracPart[p] / (c+b*x"n+a*Xx” (2xn) ) *FracPart[p] *
Int[X" (-2%nxp) * (d+exXx”n) *q* (C+bxx*n+axx” (2xn) ) *p,x] /;
FreeQ[{a,b,c,d,e,n,p,q},x] & EqQ[mn,-n] && EqQ[mn2,2xmn] && Not[IntegerQ[p]] && Not[IntegerQ[q]] && PosQ[n]

Int[(d_+e_.*x_"n_.)"q_.*(a_.+C_.*X_"mn2_.)"p_,x_Symbol] :=
X~ (2xnxFracPart[p]) * (a+cxXx”™ (-2%n) ) “FracPart[p]/ (c+axx" (2xn) ) “FracPart[p] *
Int [X* (-2xnxp) * (d+exXx™n) *q* (C+a*xX" (2xn) ) *p,x] /;
FreeQ[{a,c,d,e,n,p,q},x] && EqQ[mn2,-2xn] &% Not[IntegerQ[p]] && Not[IntegerQ[q]] && PosQ[n]
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Rules for integrands of the form (d + ex")9 (a + bx™ + ¢ x")P

1: j(d+ex")q (a+bx™+cx")?dx when pez

Derivation: Algebraic normalization
Basis:a + bx "+ cx"=x" (b+ax"+cx*")

Rule: If p € z, then

J(d+ex")q (a+bx™™+cx")?dx — jx'"" (d+ex")? (b+ax"+cx*")?dx
Program code:
Int[(d_+e_.*x_"n_)"q_.*(a_+b_.*x_"mn_+c_.*x_"n_.)"p_.,x_Symbol] :=

Int [X”* (-nxp) * (d+exXx”n) *q* (b+a*x*n+Ccxx* (2xn) ) *p,x] /;
FreeQ[{a,b,c,d,e,n,q},x] && EqQ[mn,-n] &% IntegerQ[p]

2: j(d+ex“)q (a+bx™+cx")?dx whenp¢z

Derivation: Piecewise constant extraction

Basis: 9y X~ —{asbxrext)? . g
(b+a X"+ X2”>

x"P (a+tbx"+c x")P xn FracPart(p] (5.p xNic xn)FracPart(p)
(b+ax"+cx2)® (b+axm+c X2n>F"acPaPtth

Basis:

Rule: If p ¢ Z,then
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X" FracPart[p] (a +bx"+cC Xn) FracPart[p]

J(d+ex")q (a+bx‘"+cx")"d1x — x-nP (d+ex")q (b+ax"+cx2")pdlx

(b +a Xn +C in) FracPart[p]

Program code:

Int[(d_+e_.xx_"n_)"q_.*(a_+b_.*x_"mn_+c_.*x_"n_.)"p_.,x_Symbol] :=
x” (nxFracPart[p]) * (a+b/x*n+c*x”~n) *FracPart [p] / (b+axx*n+c*x” (2xn) ) *FracPart [p] »
Int[X” (-n%p) * (d+exx*n) *qx* (b+a*xx*n+c*xx” (2xn) ) *p,x] /;
FreeQ[{a,b,c,d,e,n,p,q},x] & EqQ[mn,-n] && Not[IntegerQ[p]]

Rules for integrands of the form (d + ex")9 (f + gx")" (a+ bx" + cx*")P

1: ~J‘(d+ex")q (F+gx")" (a+bx"+cx*")Pdx whenb?-4ac=0 A p¢z

Derivation: Piecewise constant extraction

(a+bx"+cx2")”

e 2 - __
Basis: If b -4 a c == 9, then &, T 0

. 2 (a+b x"+cx?")? (a+b x"+c XZ”)Fracpart[p]
Basis: If b® -4 a c == @, then (b+2 ¢ x) 2P - (4 c)IntPartip] (p o ¢ xn)2FracPart(p]

Rule:If b>-4ac==0 A 2p ¢ Z,then

(a + b Xn +C in) FracPart[p]

(4 ¢)IMPArLIP) (b, 3 ¢ x) 2FraCPart(p)

J.(d+ex")q (F+gx")" (a+bx"+cx*")Pdx — (d+ex")? (Frgx")" (b+2cx“)2pd1x

Program code:

Int[(d_+e_.*x_"n_)"q_.# (F_+g_.*X_"n_)~r_.x(a_+b_.*Xx_"n_+C_.*x_"n2_)"p_,x_Symbol] :=
(a+bxx*n+cxx” (2xn) ) *FracPart[p]/ ( (4*c) *IntPart[p]* (b+2xcxx"n) " (2xFracPart[p]))
Int[ (d+exxn) ~q# (F+g*x"n) ~rx (b+2xcxx”n) ~ (2xp) ,x]| /3
FreeQ[{a,b,c,d,e,f,g,n,p,q,r},x] & EqQ[n2,2xn] && EqQ[b"2-4xaxc,8] && Not[IntegerQ[p]]
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Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

2. J-(dafex")cI (E+gx™)* (a+bx"+cx?")Pdx whenb?-4ac#0 A cd’-bde+ae?==0

1: J(d+ex")q (-F+gx")r (a+bx“+cx2")pd1x whenb?-4ac#0 A cd’>-bde+ae?=0 ApezZ

Derivation: Algebraic simplification
Basis:If cd?-bde+ae?=0,thena+bz+cz?= (d+ez) (3+ C?Z)

Rule:lf b2-4ac+0 A cd>-bde+ae?=0 A peZ,then

n\q n\r n 2n\p n\ p+q n\r 3 cx"\P
J(d+ex) (F+gx")" (a+bx"+cx2") dlx—»J‘(d+ex) (Frex)" |2+ dx
e

Program code:

Int[(d_+e_.*Xx_"n_)"q_.% (F_+g_.*X_"N_) r_.x(a_+b_.*X_"n_+C_.*Xx_"n2_)"p_.,x_Symbol] :=
Int[ (d+exx*n) " (p+q) * (F+g*x"n) ~r« (a/d+c/exx n)"p,x| /;
FreeQ[{a,b,c,d,e,f,g,n,q,r},x] & EqQ[n2,2xn] && NeQ[b"2-4xaxc,0] && EqQ[cxd"2-bsdxe+axe"2,0] && IntegerQ[p]

Int[(d_+e_.*x_"n_)~q_.* (f_+g_.*X_"Nn_) " r_.x(a_+C_.*x_"n2_)"p_.,x_Symbol] :=
Int [ (d+exx"n)~ (p+q) » (F+g*x"n) ~rx (a/d+c/exx*n)"p,x] /;
FreeQ[{a,c,d,e,f,g,n,q,r},x| && EqQ[n2,2+n] & EqQ[c*d"2+axe"2,0] && IntegerQ[p]
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Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

2: J(d+ex")q (F+gx")" (a+bx"+cx*")?dx whenb*-4ac#0 A cd’-bde+ae’=0 Ap¢z

Derivation: Piecewise constant extraction

(a+b x"+c x2")”

(d+e x")P (3+%)

Basis:If cd?> - bde +ae?-==0,then oy - == 0

. a+b x"+c x2n)P
Basis:If cd®>-bde + ae? == 9,then (2 )n 5= P T
(d+ex™)P (£+9%) (d+e xn) FracPartip] (2, ) P

FracPart[p]
(a+h xnc x2n) FracPert (el

Rule:if b>-4ac+0 Acd>-bde+ae?=0 A p¢Z,then

(a +bx"+c in) FracPart[p]

n\q n\r n 2n\p n\ p+q nf‘icxnp
(d+ex")? (Frgx")" (a+bx"+cx?")Pdx — J(d+ex) (Frex) |2+ dx

n\ FracPart([p]
(d + exn)FracPart[p] (i + i) e

d e

Program code:

Int[(d_+e_.*x_"n_)"q_.# (F_+g_.*X_"Nn_)~r_.x(a_+b_.*x_"n_+c_.*x_"n2_)"p_,x_Symbol] :=
(a+bxx~n+c*x”" (2xn) ) *FracPart [p] / ( (d+exx”*n) *FracPart[p] * (a/d+ (c*x”~n) /e) *FracPart [p]) =
Int[ (d+exx*n) " (p+q) * (F+g+x"n) Arx (a/d+c/exxn)"p,x] /;
FreeQ[{a,b,c,d,e,f,g,n,p,q,r},x] && EqQ[n2,2«n] && NeQ[b’2-4xaxc,0] && EqQ[c+d"2-bxdxe+axe”2,0] && Not[IntegerQ[p]]

Int[(d_+e_.*X_"Nn_)"q_.* (F_+g_.*X_"Nn_) " r_.* (a_+C_.*x_"n2_) p_,x_Symbol] :=
(a+c*x” (2xn) ) “FracPart[p]/ ( (d+exx”*n) *FracPart[p] * (a/d+ (cxx”*n) /e) *FracPart[p]) *
Int[ (d+exx*n) " (p+q) * (F+g+x"n) ~rx (a/d+c/exx"n) "p,x| /;
FreeQ[{a,c,d,e,f,g,n,p,q,r},x]| & EqQ[n2,2xn] && EqQ[cxd*2+axe~2,0] && Not[IntegerQ[p]]



Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

3. j(d1+e1x"/2)q (dz+e2x"?)% (a+bx" +cx?")Pdx when d; e; +d; e; =

1: J(d1+e1x“/2)q (d2+e2x"/2)q (a+bx"+cx2")pd1x whend,e; +d;e;=0 A (Qe€Z V d; >0 A d, >0)

Derivation: Algebraic simplification
BaSiSZ |f d2 e]_ + dl e2 == @ A\ <q e’z \/ dl > @ A d2 > @) ,then (d1+e1 Xn/Z)q (dz+EzXn/2)q == (dl d2+e1 e, Xn)q
Rule:If dy e +di e, =0 A (qezvd1>0/\d2>0),then

J(d1+e1x"/2)q (d2+e;x™?)% (a+bx"+cx*")Pdx — J(d1d2+e1e2x")q (a+bx"+cx®")Pdx

Program code:

Int[(dl_+el_.#x_"non2_.)"q_.»(d2_+e2_.*x_"non2_.)"q_.x(a_.+b_.*x_"~n_+C_.*x_"n2_)"p_.,x_Symbol] :=
Int[ (dlxd2+elxe2xx"n) *q* (a+bxx*n+c*x” (2xn) ) *p,x] /;
FreeQ[{a,b,c,d1,el,d2,e2,n,p,q},x] &% EqQ[n2,2xn] & EqQ[non2,n/2] && EqQ[d2xel+dlxe2,0] && (IntegerQ[q] || GtQ[d1,0] && GtQ[d2,0])
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Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

2: J(d1+e1x"/2)q (dz +e2x"?)9 (a+bx"+cx?")Pdx when d; e; +d; e, == @

Derivation: Piecewise constant extraction

(d1+e1 Xn’/2> a (d2+e2 Xn/2> a

(dy dy+eq e, x™) 4

Basis: If d, e; + dq e, == 0, then Oy =0

Rule: If d2 eq + d1 e, == 0, then

FracPart FracPart
(d1 +e; xn/Z) racPart[q] (d2 +e, Xn/Z) racPart[q]

J(dl"'elxn/z)q (d2+e2xn/2)q (a+bx" +cx2")pd1x - (d1d2+e1 er")q (a+bxrI +cx2")pd1x

FracPart
(dl d, +e; e x") racPartiq]

Program code:

Int[(dl_+el_.xx_"non2_.)"q_.x(d2_+e2_.xx_"non2_.)"q_.x(a_.+b_.*x_"n_+c_.xx_"n2_)"p_.,x_Symbol] :=
(d1+elxx” (n/2))~FracPart[q]* (d2+e2xx” (n/2) ) FracPart[q]/ (d1xd2+elxe2xx”*n)*FracPart[q]*
Int[ (dlxd2+elxe2xx"n)~qx* (a+bxx*n+cxx” (2xn))*p,x] /;
FreeQ[{a,b,c,d1,e1,d2,e2,n,p,q},x] & & EqQ[n2,2xn] && EqQ[non2,n/2] && EqQ[d2xel+dlxe2,0]
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Rules for integrands of the form (d+e x~n)~g (a+b x~n+c x~(2 n))"p

Rules for integrands of the form (A +Bx") (d+ex")9 (a+bx"+cx*")P

1: J(A+Bx’") (d+ex")? (a+bx“+cx2")pd1x whenm-n+1==0

Derivation: Algebraic expansion
Rule:lIf m-n + 1 == 9, then

J(A+Bx'") (d+ex")q (a+bx”+cx2")pdlx — AJ~(d+ex")q (a+bx"+cx2")pcﬂx+BJx'“ (d+ex")q (a+bx"+cx2")"dlx

Program code:

Int[ (A_+B_.*x_"m_.)*(d_+e_.*x_"n_)"q_.*(a_+b_.*x_"n_+c_.*x_"n2_)"p_.,x_Symbol] :=
AxInt[ (d+exx”~n) *q* (a+b*x*n+c*xx”" (2xn) ) *p,x] + BxInt[x"m* (d+exx”~n) *q* (a+b*x*n+c*x”" (2xn) ) p,x] /;
FreeQ[ {a,b,c,d,e,A,B,m,n,p,q},x] && EqQ[n2,2xn] && EqQ[m-n+1,0]

Int[ (A_+B_.*x_"m_.)*(d_+e_.*x_"n_)"q_.*(a_+C_.*x_"n2_)"p_.,x_Symbol] :=
AxInt[ (d+exx”~n)~q* (a+C*X” (2%xn) ) *p,X] + BxInt[x*mx (d+exXx"n) g+ (a+Cc*x”(2xn) )" p,x] /;
FreeQ[{a,c,d,e,A,B,m,n,p,q},x] &% EqQ[n2,2xn] && EqQ[m-n+1,0]
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