Rules for integrands involving polylogarithms
1. ju PolyLog[n, a (bx?)?] dx
1. JPolyLog[n, a (bx?)%] ax

1. JPolyLog[n, a (bx?)%] dx when n>e

x: JPolyLog[z, a (bxP)?] ax

Derivation: Integration by parts
Note: This rule not necessary for host systems, like Mathematica, that automatically simplify poiyLog(1, 21 tO -Log[1 - 2].
Rule:

fPolyLog[z, a (bx?) dx — xPolyLog[2, a (bx?)%] + qu-Log[l—a (bxP)%] ax

Program code:

(* Int[PolyLog[2,a_.*(b_.*x_"p_.)"q_.],x_Symbol] :=
xxPolylLog[2,a* (bxx*p)*q] + p*q+*Int[Log[l-ax (bxx"p)~q]l,x] /;
FreeQ[{a,b,p,q},x] *)



Rules for integrands involving polylogarithms

2: jPolyLog[n, a (bx?P)%] ax whenn>e

Derivation: Integration by parts
Rule: If n > 0, then

JPolyLog[n, a (bx?)?] dx — xPolyLog[n, a (bx?)?] —quPolyLog[n -1, a (bx?)?] ax

Program code:

Int[Polylog[n_,a_.x(b_.*x_"p_.)"q_.],x_Symbol] :=
x*xPolyLog[n,a* (bxx*p)~*q] - p*qxInt[PolylLog[n-1,ax (bx*x"p)”~q],x] /;
FreeQ[{a,b,p,q},x] && GtQ[n,0]

2: JPolyLog[n, a (bx?)?] dx when n<-1

Derivation: Inverted integration by parts

Rule: If n < -1, then

PolyL 1 b xP)14
JPolyLog[n, a(bxP)] ax — xPolyLog[n+1, a (bx7)] - iJ.PolyLog[n+1, a (bx?)?] ax
pq pq

Program code:

Int[PolyLog[n_,a_.*(b_.*x_"p_.)"q_.],x_Symbol] :=
xxPolylLog[n+1,a* (bxx*p)~q]/ (p*q) - 1/ (p*q) *Int[PolylLog[n+1,a* (bxx*p)~q],x] /;
FreeQ[{a,b,p,q},x] & LtQ[n,-1]



Rules for integrands involving polylogarithms

u: JPolyLog[n, a (bx?)%] ax

Rule:

jPolyLog[n, a(bxP)] ax — J.PolyLog[n, a (bxP)9] ax

Program code:

Int[PolyLog[n_,a_.*(b_.*x_"p_.)"q_.],x_Symbol] :=
Unintegrable [PolyLog[n,a* (bxx*p)~q]l,x] /;
FreeQ[{a,b,n,p,q},X]

2. f(d x)"PolyLog[n, a (bx?)?] dx

.. JPolyLog[n, a (bx?)9] x

X
Derivation: Primitive rule

Basis: oLiy(2) — Liy_1(2)
' oz

z

Rule:

dx —
X Pq

J-PolyLog[n, a (bx?)9] PolyLog[n+1, a (bxP)?]

Program code:

Int[PolylLog[n_,c_.x(a_.+b_.*x_)"p_.1/(d_.+e_.*x_),x_Symbol] :=
PolyLog[n+1,c* (a+bxx)*p]l/ (exp) /;
FreeQ[{a,b,c,d,e,n,p},x] & EqQ[bxd,axe]



Rules for integrands involving polylogarithms
Int[PolyLog[n_,a_.*(b_.*x_"p_.)"q_.]/x_,x_Symbol] :=

PolyLog[n+1,ax (bxx~p)~ql/ (p*q) /;
FreeQ[{a,b,n,p,q},X]

2. J(d x)" PolyLog[n, a (bxP)9] dx when m# -1

1: J(d x)"PolyLog[n, a (bxP)?] dx whenm# -1 A n>@

Derivation: Integration by parts

Rule:lf m+ -1 A n > 0, then

(dx)™*PolyLog[n, a (bxP)9]

j(d x)"PolyLog[n, a (bxP)?] dx — L j(d x)"PolyLog[n-1, a (bxP)?] dx
m+1

d(m+1)

Program code:

Int[(d_.*x_)”"m_.xPolylog[n_,a_.*(b_.*x_"p_.)"q_.],x_Symbol] :=
(d*x) ~ (m+1) *xPolyLog[n,ax (bxx~p)~*q]/ (d* (m+1)) -
p*q/ (m+1) *Int [ (d*x) *mxPolyLog[n-1,ax (b*x"p)~ql,x] /;
FreeQ[{a,b,d,m,p,q},x] &% NeQ[m,-1] && GtQ[n,0]



Rules for integrands involving polylogarithms

2: j(d x)"PolyLog[n, a (bxP)%] dx whenm# -1 A n<-1

Derivation: Inverted integration by parts

Rule:1f m# -1 A n < -1,then

d x)™?* polyL 1 b xP) 4
J.(dx)'“PolyLog[n, a(bxP)] dx — (@) oy odg[n+ 22 (X)) _met j(dx)'“PolyLog[n+1, a (bx?)%] ax
pq pq

Program code:

Int[(d_.*x_)”~m_.xPolylog[n_,a_.x(b_.*x_"p_.)"q_.],x_Symbol] :=
(d*x) ~ (m+1) xPolyLog[n+1,a* (bxx*p)~q] / (d*p*q) -
(m+1) / (p*q) *Int [ (d*x) “mxPolyLog[n+1,a* (bxx*p)~q],x] /;
FreeQ[{a,b,d,m,p,q},x] && NeQ[m,-1] & LtQ[n,-1]

u: J(d x)" PolyLog[n, a (bx?)] dx

Rule:

J(d x)"PolyLog[n, a (bxP)?] dx — J(d x)" PolyLog[n, a (bxP)?] dax

Program code:

Int[(d_.*x_)”~m_.xPolylog[n_,a_.x(b_.*x_"p_.)"q_.],x_Symbol] :=
Unintegrable[ (d*x) “mxPolyLog[n,ax (bxx"p)~q]l,x] /;
FreeQ[{a,b,d,m,n,p,q},X]



Rules for integrands involving polylogarithms

L " pPolyL bxP)*
3:J°g[cx] olyLog[n, a (bx") ]d1xwhenr'>0

X

Derivation: Integration by parts

Rule: If r > 0, then

Log[c x"]" PolyLog[n, a (bx?)%]
j dx —

X

Log[cx"]" PolyLog[n+1, a (bx?)?] mr JLog[c x’"]'ﬁ'1 PolyLog[n+1, a (bxP)?]
- — dx

pq pq x

Program code:

Int[Log[c_.*x_"m_.]”r_.*PolylLog[n_,a_.*(b_.*x_"p_.)"q_.]1/x_,x_Symbol] :=
Log[c*x*m]*rxPolyLog[n+1,a* (bxx*p)~q]/ (p*q) -
mxr/ (p*q) *Int[Log[c*x"m]~ (r-1) xPolylLog[n+1,ax (bxx*p)*q] /x,x] /;
FreeQ[{a,b,c,m,n,q,r},x] & & GtQ[r,0]

2. ju PolyLog[n, c (a+bx)P] dx

1: jPolyLog[n, c(a+bx)P] dx whenn>e

Derivation: Integration by parts and algebraic expansion

b pPolylog[n-1,c (a+bx)P]
a+b x

Basis: Ox PolyLog[n, c (a+bx)P] ==

e . x 1 a
Basis: atbx b b (a+bx)

Rule: If n > 0, then

J-PolyLog[n, c(a+bx)P]dx —



Rules for integrands involving polylogarithms

xPolylLog[n-1, c (a+bx)P]
d

X —

xPolyLog[n,c(a+bx)p]—pr .
a+bX

Polylog[n-1, c (a+bx)P]
d

xPolylLog[n, c (a+bx)P] —pJPolyLog[n—l, c (a+bx)P] dlx+apj X

a+bx

Program code:

Int[Polylog[n_,c_.x(a_.+b_.*x_)"p_.],x_Symbol] :=
x*xPolyLog[n,c* (a+bxx)*p] -
p*Int [PolyLog[n-1,c* (a+bxx)"p],x] +
axpxInt[PolyLog[n-1,cx (a+bxx)~p]/ (a+b*x),x] /;
FreeQ[{a,b,c,p},x] && GtQ[n,0]



Rules for integrands involving polylogarithms

2. J(d+ex)'"PolyLog[n, c (a+bx)P] dx

1. J(d+ex)"‘PolyLog[2, c (a+bx)]dx

PolylLog[2, c (a+bXx)]
1. J dx
d+ex

PolylLog[2, c (a+bXx
1:j ytog[2, c ¢ )]dlxwhenc(bd—ae)+e==0

d+ex

Derivation: Integration by parts

Basis: If ¢ (pd-ae) +e=0, then —2— == 9, Logll-3 c-bcx]
d+e x e
Basis: Ox PolylLog[2, c (a+bXx)] = - bLoEH;I:k\)i—bcx]

Rule: If ¢ (bd-ae) +e=0, then

PolylLog[2, c (a+bXx)] Log[l-ac-bcx]PolyLog[2, c (a+bx)] b Log[l-ac-bcx]?
J dx — +—J dx

d+ex e e a+bx

Program code:

Int[PolyLog[2,c_.*(a_.+b_.*x_)1/(d_.+e_.*x_),x_Symbol] :=
Log[1-axc-bxcxx] xPolyLog[2,cx (a+bxx)]/e + b/exInt[Log[l-axc-bxcxx]"2/ (a+bxx),x] /;
FreeQ[{a,b,c,d,e},x] & EqQ[c* (bxd-axe) +e,0]



Rules for integrands involving polylogarithms

dx when c (bd-ae) +e#0

2. PolylLog[2, c (a+bXx)]
. J d+ex

Derivation: Integration by parts

_blog[l-ac-bcx]
a+b x

Basis: Ox PolylLog[2, c (a+bXx)] =

Rule: If ¢ (bd-ae) +e#0, then

PolylLog[2, c (a+bx)] Log[d + e x] PolyLog[2, c (a+bx)] b rLog[d+ex] Log[l-ac-bcx]
J‘ dx — +—J. dx
e

d+ex e a+bx

Program code:

Int[Polylog[2,c_.*(a_.+b_.*x_)]/(d_.+e_.*x_),x_Symbol] :=
Log[d+exx] *xPolyLog[2,c* (a+bxx)]/e + b/exInt[Log[d+exx]*xLog[l-axc-bxcxx]/ (a+bxx),x] /;
FreeQ[{a,b,c,d,e},x] && NeQ[cx (bxd-axe)+e,0]

2: J(d+ex)"‘PolyLog[2, c(a+bx)]dx whenm# -1

Derivation: Integration by parts

Rule: If m # -1, then

(d + e x)™?! polyLog[2, c (a+bx)] b J-(d+ex)’"+1Log[1—ac—bcx]
+

j(d+ex)'“PolyLog[2, c(a+bx)]dx —
e (m+1) e (m+1)

a+bx

Program code:

Int[(d_.+e_.*x_)"m_.xPolylLog[2,c_.x(a_.+b_.*x_)],x_Symbol] :=
(d+exx)~ (m+1) xPolylLog[2,c* (a+bxx) ]/ (ex (m+1)) + b/ (e*x (m+1l))*Int[ (d+exx)” (m+1l)xLog[l-a*xc-bxcxx]/ (a+bxx),x] /;
FreeQ[{a,b,c,d,e,m},x] && NeQ[m,-1]

dx



Rules for integrands involving polylogarithms

x: J(d+ex)"‘PolyLog[n, c(a+bx)?]dx whenn>0 A mez*

Derivation: Integration by parts

Rule:1f n >0 A me Z*,then

(d + ex)™*PolyLog[n, c (a+bx)P] bp (d+ex)™*PolylLog[n-1, c (a+bx)P]
j(d+ex)"‘PolyLog[n, c(a+bx)P]dx — - J d

e (m+1) e (m+1) a+bx

Program code:

(* Int[(d_.+e_.*x_)"m_.xPolyLog[n_,c_.x(a_.+b_.*x_)"p_.]1,x_Symbol] :=
(d+exx)~ (m+1) xPolyLog[n,c* (a+bxx)*p]l/ (ex (m+1)) -
bxp/ (ex (m+1) ) *Int [ (d+exx)” (m+1) xPolyLog[n-1,c* (a+bxx)~p]/ (a+bxx) ,x] /;
FreeQ[{a,b,c,d,e,m,p},x] && GtQ[n,0] &% IGtQ[m,0] =*)

2: [x"PolyLog[n, c (a+bx)P] dx whenn>@ Amez A m#-1

Derivation: Integration by parts

Rule:lf n>0 Amez A m# -1, then

Jx'" Polylog[n, c (a+bx)P] dx —

(am+1 _ p™+? Xm+1) PolyLog [n, c(a+bx) p] p m+l _ pmel yem+l
+

a
- JPolyLog[n -1, c (a+bx)P] ExpandIntegr‘and[ , x] dx

(m+1) b™? (m+1) b" a+bx

Program code:

Int[x_”~m_.+PolylLog[n_,c_.*(a_.+b_.*x_)”p_.],x_Symbol] :=

- (a”(m+1) -b” (m+1) *x~ (m+1) ) *xPolyLog[n,c* (a+bxx) *p]/ ( (m+1) xb™ (m+1)) +

p/ ( (m+1) *b~m) *Int [ExpandIntegrand [PolylLog[n-1,c* (a+bxx)*p], (a” (m+1) -b™ (m+1) *x”* (m+1) ) / (a+b*x) ,x],Xx] /;
FreeQ[{a,b,c,p},x] && GtQ[n,0] && IntegerQ[m] && NeQ[m,-1]

X

10



Rules for integrands involving polylogarithms

3. ju (g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bx)] dx

1: J(g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bx)] dx

Derivation: Integration by parts and algebraic expansion

Basis:0x ((g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bXx)]) ==

_ b (g+thlog[f (d+ex)"]) Log[l-c (a+bx) ] n ehnPolylog[2,c (a+bx)]

a+b x d+e x

Rule:

J(g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bx)] dx —

X (g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bXx)] +
X

b J(g + hLog[f (d+ex)"]) Log[1-ac-bcx] ExpandIntegr‘and[ , x] dx-ehn JPolyLog [2, c (a+bXx)] ExpandIntegr‘and[

a+bx

Program code:

Int[(g_.+h_.#Log[f_.x(d_.+e_.»x_)"n_.])*PolyLog[2,c_.x(a_.+b_.*x_)],x_Symbol] :=
X* (g+h*Log['F* (d+exX) "n] ) *PolylLog[2,c* (a+bxx)] +
bxInt[ (g+h«Log[fx (d+exx)~n])Log[1-axc-bxcxx] xExpandIntegrand [x/ (a+bxx),x],x] -
exhxnxInt [PolylLog[2,c* (a+bxx) ] xExpandIntegrand [x/ (d+exXx) ,x],x] /;
FreeQ[{a,b,c,d,e,f,g,h,n},x]

X

d+ex

,x] dx

11



Rules for integrands involving polylogarithms

2. Jx"‘ (g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bx)] dx whenmez

hLog[1l+ex]) PolyLog[2, c X
1.J(g+ gL+ 1) ylogl ]dlxwhenc+e==0

X

dx whenc+e==0

1: J~Log[1+ex] PolylLog[2, cx]
X

Derivation: Integration by substitution

Basis: If e + c == @, then Lo83+€XL . _§, Polylog[2, c X]

Rule: If ¢ + e == 0, then

Log[1 + e x] PolyLog[2, c X]
f dx —

X

Program code:

Int[Log[1l+e_.*x_]*PolyLog[2,c_.*Xx_]/Xx_,x_Symbol] :=
-PolylLog[2,cxx]"*2/2 /;
FreeQ[{c,e},x] && EqQ[c+e,0]

PolylLog[2, cx]2

2

12



Rules for integrands involving polylogarithms

hLog[1l+ex]) PolyLog[2, cX
2: J-(g+ g1+ 1) yLogl2, ]dlxwhenc+e==0

X

Derivation: Algebraic expansion

Rule: If ¢ + e == @, then

(g +hLog[1l+ex]) PolyLog[2, cXx] PolyLog[2, c x]
J dx — gJ.— dx

X X

Program code:

Int[(g_+h_.xLog[1l+e_.xx_]) *PolyLog[2,c_.*x_]/x_,x_Symbol] :=
g+Int[PolyLog[2,c*Xx] /X,X] + hxInt[ (Log[l+exx]=*PolyLog[2,c*X])/X,X] /;
FreeQ[{c,e,g,h},x] &% EqQ[c+e,0]

+hJ

Log[1 + e x] PolylLog[2, c Xx]
dx

X

13



Rules for integrands involving polylogarithms

2: J-x"‘ (g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bx)] dx whenmez A m# -1

Derivation: Integration by parts and algebraic expansion

Basis: 0y ((g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bXx)]) =

b (g+hlog[f (d+ex)"]) Log[l-ac-bcx] + ehnPolylog[2,c (a+bX) ]

a+b x d+e x

Rule:lf mez A m+ -1, then

jx’" (g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bx)] dx —

x™! (g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bX)]

+
m+1
m+1

b

m+1

X

ehn
,x] dx -

J(g + hLog[f (d+ex)"]) Log[1-ac-bcx] ExpandIntegr‘and[ 1
m +

JPolyLog[z, c(a+bx)] ExpandIntegr‘and[
a+bx

Program code:

Int[x_*m_.(g_.+h_.«Log[f_.»(d_.+e_.+x_)~n_.])*PolyLog[2,c_.*(a_.+b_.*x_)],x_Symbol] :=
XA (m+1) * (g+h*Log[‘F* (d+exx) "n] ) *PolylLog[2,c* (a+bxx) ]/ (m+1) +
b/ (m+1) »Int [ExpandIntegrand [ (g+hxLog[fx (d+exx)~n])xLog[1l-axc-bxc#x],x" (m+1) / (a+bxx) ,x],x] -
exhxn/ (m+1) *Int [ExpandIntegrand [PolylLog[2,c* (a+bxXx) ] ,x”* (m+1) / (d+e*X) ,Xx],x] /;
FreeQ[{a,b,c,d,e,f,g,h,n},x] && IntegerQ[m] && NeQ[m,-1]

Xm+1

d+ex

,x] dx

14



Rules for integrands involving polylogarithms

3: JP[X] (g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bx)] dx

Derivation: Integration by parts and algebraic expansion

Basis: 0y ((g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bXx)]) =

b (g+hlog[f (d+ex)"]) Log[l-ac-bcx] + ehnPolylog[2,c (a+bX) ]

a+b x d+e x

Rule: Let u fpix) ax, then

jP[x] (g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bx)] dx —

u(g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bx)] +
u

b J(g + h Log[-F (d + e x) "] ) Log[l-ac-bcx] ExpandIntegr‘and[ ) x] dx-ehn JPolyLog [2, c (a+bXx)] ExpandIntegr‘and[

a+bx

Program code:

Int[Px_x(g_.+h_.xLog[f_.*(d_.+e_.*x_)"n_.])*PolyLog[2,c_.(a_.+b_.*x_)],x_Symbol] :=
With[{u=IntHide[Px,x]},
ux (g+h*L0g[‘F* (d+exX) "n] ) *PolylLog[2,c* (a+bxx)] +
bxInt[ExpandIntegrand[ (g+hxLog[fx (d+exx) n])«Log[1l-axc-bxcxx],u/ (a+b*x),x],x] -
exhxnxInt [ExpandIntegrand [PolyLog[2,c* (a+bxx)],u/ (d+e*x) ,x],X] ] /5
FreeQ[{a,b,c,d,e,f,g,h,n},x] && PolyQ[Px,Xx]

u

d+ex

,x] dx

15



Rules for integrands involving polylogarithms

4. [x"P[x] (g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bx)] dx whenmez

1: |x"P[x] (g+hLog[l+ex]) PolyLog[2, cx] dx whenmeZ A c+e=0 A P[x, -m-1] #0

Derivation: Algebraic expansion

Note: Separates out the term in the integrand of the form Bfx.-n-11 (esh Log(irex]) Polylog[2.cx1

Rule:lf mez A c+e=0 AP[X, -m-1] # 0,then

Jx"‘P[x] (g +hLog[1l+ex]) PolylLog[2, cx] dx —

+hLog[l+ex]) PolyLog[2, cX
bix, —m—l]j(g gl 1) Polylog[2, cx] _

+ jx’" (P[x] -P[x, -m-1] x‘m‘l) (g +hLog[l+ex]) PolyLog[2, cx] dx
X

Program code:

Int[x_~m_xPx_=*(g_.+h_.xLog[1l+e_.*x_])*PolyLog[2,c_.*x_],x_Symbol] :=

Coeff [Px,x,-m-1]*Int[ (g+hxLog[1+exx]) xPolyLog[2,cxX] /X,X] +

Int [x"mx (Px-Coeff [Px,X,-m-1]#x" (-m-1) ) x (g+hxLog[1+exx]) xPolyLog[2,cxx],x] /;
FreeQ[{c,e,g,h},x] & PolyQ[Px,x] && ILtQ[m,0] && EqQ[c+e,@] & NeQ[Coeff[Px,x,-m-1],0]

2: [x"P[x] (g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bx)] dx whenmez

Derivation: Integration by parts and algebraic expansion

Basis: Oy ((g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bXx)]) =

_b(g+hlog[f (d+ex)"]) Log[l-ac-bcx] n ehnPolylog[2,c (a+bX) ]

a+b x d+e x

Rule: If m € Z, let us xnp[x] ax, then

fx’“P[x] (g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bx)] dx —

16



Rules for integrands involving polylogarithms

u(g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bx)] +

u u
bJ-(g+ hLog[f (d+ex)"]) Log[1-ac-bcx] ExpandIntegr‘and[

5 x] dx-ehn jPolyLog [2, c (a+bXx)] ExpandIntegr‘and[
a+bx d+ex

Program code:

Int[x_"m_.*Px_x(g_.+h_.xLog[f_.*(d_.+e_.*x_)"n_.])«PolyLog[2,c_.(a_.+b_.#x_)],x_Symbol] :=
With[{u=IntHide [x"m+Px,x]},

ux (g+hxLog[f« (d+exx)~n]) xPolyLog[2,c* (a+b*x)] +

bxInt[ExpandIntegrand[ (g+hxLog[fx (d+exx)n])«Log[l-axc-bxcxx],u/ (a+b*x),x],x] -

exhxnxInt [ExpandIntegrand [PolylLog[2,c* (a+bxXx)],u/ (d+e*x) ,x],X] ] /5
FreeQ[{a,b,c,d,e,f,g,h,n},x] && PolyQ[Px,x] && IntegerQ[m]

U: [x"P[x] (g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bx)] dx

Rule:
jx’"P[x] (g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bx)]dx — [x"P[x] (g+ hLog[f (d+ex)"]) PolyLog[2, c (a+bx)]dx
Program code:

Int[x_"m_#Px_.*(g_.+h_.xLog[f_.*(d_.+e_.*x_)"n_.])«PolyLog[2,c_.(a_.+b_.*x_)],x_Symbol] :=
Unintegrable [x"m«Pxx (g+h«Log[f* (d+exx)~n]) «PolyLog[2,cx (a+b*x)1,x] /;
FreeQ[{a,b,c,d,e,f,g,h,m,n},x] & PolyQ[Px,x]

,x] dx
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Rules for integrands involving polylogarithms

4. ju POlyLog[n, d (FC (a+bx))p] dx

1: JPOlyLog[n’ d (FC (a+bx))p] dx

Derivation: Primitive rule

Basis: 9, PolylLog[n, z] == POlVLOEZM—l,ﬂ

Rule:

JPolyLog[n, d (F (a+bx))P] dx —s

Program code:

Int[PolyLog[n_,d_.*(F_~(c_.*(a_.+b_.*x_)))"p_.1,x_Symbol] :=
PolyLog[n+1,dx (F~ (cx (a+bxx)))~p]/ (bxcxpxLog[F]) /;
FreeQ[{F,a,b,c,d,n,p},X]

PolyLog[n +1,d (F‘ (a+bx))p]

bcpLog[F]
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Rules for integrands involving polylogarithms

2: J(e+fx)'"PolyLog[n, d (FC @**X)P] dx when m> @

Derivation: Integration by parts

PolyLog[n+1,d (F¢ (20X )P]
bcpLog[F]

Basis: PolyLog|n, d (F¢(@0x))P| = 5,

Rule: If m > @, then

J(e+fx)mPolyLog[n, d (FE@*0)Plax —

(e+fx)"PolyLog[n+1, d (Fe(@x))P] fm

bcplLog[F] ) bcpLog[F] J(e+fx)m_l POIyLOg[n+ 1, d (F¢ (a+bx))p] dx

Program code:

Int[(e_.+f_.#x_)~m_.+PolyLog[n_,d_. (F_"(c_.*(a_.+b_.*x_)))"p_.1,x_Symbol] :=
(e+f»x)~mxPolyLog[n+1,d (F* (cx (a+bxx)))~p]/ (bxc+pxLog[F]) -
fxm/ (bxcxpxLog[F]) +Int [ (e+fxx)~ (m-1) xPolyLog[n+1,dx (F*(cx (a+bxx))) p]l,x] /;
FreeQ[{F,a,b,c,d,e,f,n,p},x]| && GtQ[m,0]
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Rules for integrands involving polylogarithms

5, J-u PolyLog[n, F[x]] F' [x] dx
F[x]

PolylLog[n, F[x]] F’'[x]
1: J‘ dx
F[x]

Basis: OxPolyLog[n +1, x] == Pelvlog[n.x]

Rule:

Program code:

Int[u_«PolyLog[n_,v_],x_Symbol] :=
With[{w=DerivativeDivides[v,uxv,x]},
wxPolylLog[n+1,v] /;

Not [FalseQ[w]]] /;

FreeQ[n,x]

J

X

PolyLog[n, F[x]] F’[x]

F[x]

dx — PolyLog[n+1, F[x]]
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Rules for integrands involving polylogarithms

Log[G[x]] PolyLog[n, F[x]] F'[x]
2: J‘ dx
F[x]

Derivation: Integration by parts
Basis: Polvtosln.xl —. g, Polylog[n + 1, X]

Rule:

J‘Log[G[x]] PolyLog[n, F[x]] F'[x]

dx — Log[G[x]] PolyLog[n+1, F[x]] - j
F[x]

Program code:

Int[u_xLog[w_]*PolylLog[n_,v_],x_Symbol] :=
With[{z=DerivativeDivides[v,uxv,x]},
zxLog[w] *PolyLog[n+1,v] -
Int[simplifyIntegrand[z+D[w,x]+PolyLog[n+1,v]/w,x]1,x] /;
Not[FalseQ[z]]] /;

FreeQ[n,x] && InverseFunctionFreeQ[w,X]

G’ [x] PolyLog[n +1, F[x]]
dx

G[x]
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