
à Zeta@s, a + b xD âx

� Derivation: Algebraic simplification

� Basis: ΖH2, zL = ΨH1LHzL

� Rule:

à Zeta@2, a + b xD âx � à PolyGamma@1, a + b xD âx

� Program code:

Int@Zeta@2,a_.+b_.*x_D,x_SymbolD :=

Int@PolyGamma@1,a+b*xD,xD �;
FreeQ@8a,b<,xD

� Derivation: Primitive rule

� Basis: 
¶ΖHs,zL

¶z
= -s ΖHs + 1, zL

� Rule: If  s ¹ 1 ì s ¹ 2, then

à Zeta@s, a + b xD âx � -
Zeta@s - 1, a + b xD

b Hs - 1L

� Program code:

Int@Zeta@s_,a_.+b_.*x_D,x_SymbolD :=

-Zeta@s-1,a+b*xD�Hb*Hs-1LL �;
FreeQ@8a,b,s<,xD && NonzeroQ@s-1D && NonzeroQ@s-2D
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à xm Zeta@s, a + b xD âx

� Derivation: Algebraic simplification

� Basis: ΖH2, zL = ΨH1LHzL

� Rule: If  m Î Q, then

à xm Zeta@2, a + b xD âx � à xm PolyGamma@1, a + b xD âx

� Program code:

Int@x_^m_.*Zeta@2,a_.+b_.*x_D,x_SymbolD :=

Int@x^m*PolyGamma@1,a+b*xD,xD �;
FreeQ@8a,b<,xD && RationalQ@mD

� Derivation: Integration by parts

� Rule: If  m > 0 ì s ¹ 1 ì s ¹ 2, then

à xm Zeta@s, a + b xD âx � -
xm Zeta@s - 1, a + b xD

b Hs - 1L +
m

b Hs - 1L à xm-1 Zeta@s - 1, a + b xD âx

� Program code:

Int@x_^m_.*Zeta@s_,a_.+b_.*x_D,x_SymbolD :=

-x^m*Zeta@s-1,a+b*xD�Hb*Hs-1LL +

Dist@m�Hb*Hs-1LL,Int@x^Hm-1L*Zeta@s-1,a+b*xD,xDD �;
FreeQ@8a,b,s<,xD && RationalQ@mD && m>0 && NonzeroQ@s-1D && NonzeroQ@s-2D

� Derivation: Inverted integration by parts

� Rule: If  m < -1 ì s ¹ 1 ì s ¹ 2, then

à xm Zeta@s, a + b xD âx �
xm+1 Zeta@s, a + b xD

m + 1
+

b s

m + 1
à xm+1 Zeta@s + 1, a + b xD âx

� Program code:

Int@x_^m_.*Zeta@s_,a_.+b_.*x_D,x_SymbolD :=

x^Hm+1L*Zeta@s,a+b*xD�Hm+1L +

Dist@b*s�Hm+1L,Int@x^Hm+1L*Zeta@s+1,a+b*xD,xDD �;
FreeQ@8a,b,s<,xD && RationalQ@mD && m<-1 && NonzeroQ@s-1D && NonzeroQ@s-2D
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