Rules for integrands of the form (a + b x + ¢ x?) P

C. Program code

Int [(a_. +b_. *X_+C_. *x_"2)"p_.,x_Synbol ] : =
Int1211[a, b, c, p, X1 /;
FreeQ[{a, b, c, p}, X]

Intl1211l[a_,b_,c_,p_,x_1] :=
I'f [EqQLp, 07,
(a+bxX+C*xX"2) " p*X,
I'f [EqQIc, 0],
Int111i[a, b, 1, p, X1,
I'f [EqQ[b, 07,
I nt [ (a+C*X"2)"p, X1,
| f [EqQQ[b"2-4xaxc, 0],
I f [l ntegerQ[p],
I nt [Cancel [ (b/2+Ccxx)" (2%p) /c”p], X1,
I f[LtQ[p, -11,
2% (a+bxx+C*x"2)" (p+1) / ((2%p+1) * (b+2%C*X)),
I f [EqQIp, -1/2],
(b/2+c*x) /Sgrt [a+bxx+C*x"2] % Int1111l[b/2,¢c, 1, -1, X1,
(b+2xC*X) * (a+bxX+CxX"2) p/ (2*xC» (2%p+1)) 111,
I f [l ntegerQ[p],
I'f [EqQIp. 11,
axX+b*x"2/2+c*x"3/3,
I f [NeQ[a, 0] && Perfect SquareQb”2-4xaxc],
Wth[{g=Rt [bA"2-4xaxC, 2]}, 1/c”p = Int [Sinp[b/2-q/2+C*X, X] "p*Si np[b/2+q/2+C*Xx, x]"p, X11,
I'f [&QIp. 0],
I nt [Expandl nt egr and[ (a+bxx+Cc*x"2)"p, X1, X],
I f[LtQ[p, -11,
(D+2%C*X) * (A+b*xX+C*X"2) N (p+1) / ((p+1) * (b"2-4%xaxC)) - 2xCx (2xp+3)/ ((p+1l) * (b"2-4xaxc)) =* Int1211l[a, b, c, p+1, x],
I f [EqQ[a, 0],
Log[x]/b - Log[RenmpveContent [b+CxX, X]]1/b,
| f [PosQ[b"2-4xaxCc] && Perfect SquareQ[b”2-4xaxc],
Wth[{g=Rt [bA"2-4xaxc, 2]}, c/q * Int1111[Sinmplify[b/2-q/2],c,1,-1,x] - ¢/q * Int1111[Sinplify[b/2+q/2],c, 1, -1,Xx]]1,
Wth[{g=1-4xSi nplify[a*c/b"2]},
| f [Rational Qq] && (EqQ[g"2,1]1 || Not [Rati onal Q[b”r"2-4xaxCc]]),
-2/b * Subst [I nt [1/(q-x"2), X], X, 1+2%CxX/b],
-2 % Subst [I nt [1/Si mp[b"2-4xaxc-x"2, X], X1, X, b+2%C*x]111111111.
If [&Q[p,0] & & (I ntegerQ4=p] || IntegerQ[3xpl),
(b+2%C*X) * (A+bxX+C*X"2)"p/ (2xC* (2xp+1)) - p=*(b"2-4xaxC)/ (2*Cx(2xp+1)) =* Intl1211]a, b, c, p-1, x1,
If[LtQ[p, -1]1 && (I ntegerQ[4xp] || | ntegerQ[3xp]),
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I f [EqQ[p, -3/21,
-2% (b+2%C*X) / ((b"2-4xaxC) *Sqrt [a+b*x+C*Xx"2]),
(b+2xC*X) * (a+bxX+CxX"2) " (p+1) / ((p+1) * (b"2-4xaxC)) - 2xCx* (2xp+3)/ ((p+1l) *x(b"2-4xaxc)) = Intl21l[a, b, c, p+1,x]11,
I f [& Q[4*a-b"2/c, 0],
1/ (2xCx (-4xCc/ (b"2-4xaxc))"p) =* Subst [I nt [Si mp[1-x"2/ (b"2-4xaxC), X]1"p, X1, X, b+2xC*X],
I f [EQQ[p, -1/2],
I'f [EqQIla, 0],
2 % Subst [Int [1/(1-c*x"2),X], X, X/Sqrt [bxx+c*x"2]1,
2 % Subst [Int [1/(4xCc-Xx"2),X], X, (b+2xC*X) /Sqrt [a+bxx+C*x"2]1],
I f [EqQ[a, 0] && (I nteger Q[4xp] || I ntegerQ[3xp]l),
(bxX+C*X"2)"p/ (-C* (bxXx+Cxx"2) / (b"2) )~ p * I nt [ (-Cxx/b-c"2xx"2/b"2)"p, X1,
I f [l nteger Q[4dxp],
4xSqrt [ (b+2xCxx)"2]/ (b+2xCxx) =* Subst [I nt [X" (4% (p+1)-1)/Sqrt [b"2-4xaxCc+4xCxX 4], X], X, (A+bxX+C*xx"2)" (1/4)1],
I f [l nteger Q[3xp],
3xSqrt [ (b+2xCcxx)"2]/ (b+2xCxX) » Subst [I nt [X" (3% (p+1)-1)/Sqrt [br2-4xaxC+4xCxXx"3], X], X, (a+bxx+Ccxx"2)" (1/3)1,
Wth[{g=Rt [b*"2-4xaxcC, 2]},
- (a+bxX+C*x"2) " (p+1) / (g* (p+1) * ((g-b-2xC*X) / (2%q) )" (p+1) ) *Hyper geonet ri c2F1[-p, p+1, p+2, (b+g+2*xCc*Xx)/(2%9)11111111111111



