
Rules for integrands of the form Ia + b x + c x2Mp

C. Program code

Int@Ha_.+b_.*x_+c_.*x_^2L^p_.,x_SymbolD :=

Int1211@a,b,c,p,xD �;

FreeQ@8a,b,c,p<,xD

Int1211@a_,b_,c_,p_,x_D :=

If@EqQ@p,0D,

Ha+b*x+c*x^2L^p*x,

If@EqQ@c,0D,

Int1111@a,b,1,p,xD,

If@EqQ@b,0D,

Int@Ha+c*x^2L^p,xD,

If@EqQ@b^2-4*a*c,0D,

If@IntegerQ@pD,

Int@Cancel@Hb�2+c*xL^H2*pL�c^pD,xD,

If@LtQ@p,-1D,

2*Ha+b*x+c*x^2L^Hp+1L�HH2*p+1L*Hb+2*c*xLL,

If@EqQ@p,-1�2D,

Hb�2+c*xL�Sqrt@a+b*x+c*x^2D * Int1111@b�2,c,1,-1,xD,

Hb+2*c*xL*Ha+b*x+c*x^2L^p�H2*c*H2*p+1LLDDD,

If@IntegerQ@pD,

If@EqQ@p,1D,

a*x+b*x^2�2+c*x^3�3,

If@NeQ@a,0D && PerfectSquareQ@b^2-4*a*cD,

With@8q=Rt@b^2-4*a*c,2D<, 1�c^p * Int@Simp@b�2-q�2+c*x,xD^p*Simp@b�2+q�2+c*x,xD^p,xDD,

If@GtQ@p,0D,

Int@ExpandIntegrand@Ha+b*x+c*x^2L^p,xD,xD,

If@LtQ@p,-1D,

Hb+2*c*xL*Ha+b*x+c*x^2L^Hp+1L�HHp+1L*Hb^2-4*a*cLL - 2*c*H2*p+3L�HHp+1L*Hb^2-4*a*cLL * Int1211@a,b,c,p+1,xD,

If@EqQ@a,0D,

Log@xD�b - Log@RemoveContent@b+c*x,xDD�b,

If@PosQ@b^2-4*a*cD && PerfectSquareQ@b^2-4*a*cD,

With@8q=Rt@b^2-4*a*c,2D<, c�q * Int1111@Simplify@b�2-q�2D,c,1,-1,xD - c�q * Int1111@Simplify@b�2+q�2D,c,1,-1,xDD,

With@8q=1-4*Simplify@a*c�b^2D<,

If@RationalQ@qD && HEqQ@q^2,1D ÈÈ Not@RationalQ@b^2-4*a*cDDL,

-2�b * Subst@Int@1�Hq-x^2L,xD,x,1+2*c*x�bD,

-2 * Subst@Int@1�Simp@b^2-4*a*c-x^2,xD,xD,x,b+2*c*xDDDDDDDDD,

If@GtQ@p,0D && HIntegerQ@4*pD ÈÈ IntegerQ@3*pDL,

Hb+2*c*xL*Ha+b*x+c*x^2L^p�H2*c*H2*p+1LL - p*Hb^2-4*a*cL�H2*c*H2*p+1LL * Int1211@a,b,c,p-1,xD,

If@LtQ@p,-1D && HIntegerQ@4*pD ÈÈ IntegerQ@3*pDL,



If@LtQ@p,-1D && HIntegerQ@4*pD ÈÈ IntegerQ@3*pDL,

If@EqQ@p,-3�2D,

-2*Hb+2*c*xL�HHb^2-4*a*cL*Sqrt@a+b*x+c*x^2DL,

Hb+2*c*xL*Ha+b*x+c*x^2L^Hp+1L�HHp+1L*Hb^2-4*a*cLL - 2*c*H2*p+3L�HHp+1L*Hb^2-4*a*cLL * Int1211@a,b,c,p+1,xDD,

If@GtQ@4*a-b^2�c,0D,

1�H2*c*H-4*c�Hb^2-4*a*cLL^pL * Subst@Int@Simp@1-x^2�Hb^2-4*a*cL,xD^p,xD,x,b+2*c*xD,

If@EqQ@p,-1�2D,

If@EqQ@a,0D,

2 * Subst@Int@1�H1-c*x^2L,xD,x,x�Sqrt@b*x+c*x^2DD,

2 * Subst@Int@1�H4*c-x^2L,xD,x,Hb+2*c*xL�Sqrt@a+b*x+c*x^2DDD,

If@EqQ@a,0D && HIntegerQ@4*pD ÈÈ IntegerQ@3*pDL,

Hb*x+c*x^2L^p�H-c*Hb*x+c*x^2L�Hb^2LL^p * Int@H-c*x�b-c^2*x^2�b^2L^p,xD,

If@IntegerQ@4*pD,

4*Sqrt@Hb+2*c*xL^2D�Hb+2*c*xL * Subst@Int@x^H4*Hp+1L-1L�Sqrt@b^2-4*a*c+4*c*x^4D,xD,x,Ha+b*x+c*x^2L^H1�4LD,

If@IntegerQ@3*pD,

3*Sqrt@Hb+2*c*xL^2D�Hb+2*c*xL * Subst@Int@x^H3*Hp+1L-1L�Sqrt@b^2-4*a*c+4*c*x^3D,xD,x,Ha+b*x+c*x^2L^H1�3LD,

With@8q=Rt@b^2-4*a*c,2D<,

-Ha+b*x+c*x^2L^Hp+1L�Hq*Hp+1L*HHq-b-2*c*xL�H2*qLL^Hp+1LL*Hypergeometric2F1@-p,p+1,p+2,Hb+q+2*c*xL�H2*qLDDDDDDDDDDDDDD

Rules for integrands of the form (a+b x+c x^2)^p 2


