Rules for integrands of the form (dx)™ (a+ bLog[cx"])P

dx
X

. J-(a+bLog[cx“])"

Reference: CRC 491

Derivation: Integration by substitution

Basis: Flasblos[extl] . L subst[F[x], X, a+blog[cx"]] dx (a+blog[cx"])

Rule:

bL n P
J‘(a+ og[cx"]) dx — iSubst[J‘x“’dlx, X, a+bLog[cx”]]
X bn

Program code:

Int[(a_.+b_.xLog[c_.*x_“n_.])/x_,x_Symbol] :=
(a+bxLog[c*x"n]) "2/ (2xbxn) /;
FreeQ[{a,b,c,n},x]

Int[(a_.+b_.xLog[c_.*x_“n_.])"p_./X_,Xx_Symbol] :=
1/ (b%n) *Subst [Int [x*p,x],X,a+bxLog[c*x*n]] /;
FreeQ[{a,b,c,n,p},X]



Rules for integrands of the form (d x)~m (a+b log(c x"~n))"p

2. j(dx)'“ (a+blog[cx"])?dx whenm#-1 A p>@

1: J(dx)"‘ (a+blog[cx"]) dx whenm#-1 A a(m+1) -bn=10

Note: Optional rule for special case returns a single term.

Rule: If m + -1, then

b (dx)™* Log[cx"]

dx)™ +blL ") dx —
j( x)" (a og[cx"]) dx S D)

Program code:

Int[(d_.*x_)"m_.*(a_.+b_.xLog[c_.*x_"n_.]),x_Symbol] :=
bx (d*x)~ (m+1) xLog[c*x”n]/ (d* (m+1)) /;
FreeQ[{a,b,c,d,m,n},x] && NeQ[m,-1] & EqQ[ax (m+1) -bxn,0]



Rules for integrands of the form (d x)~m (a+b log(c x"~n))"p

2: J(dx)'“ (a+blLog[cx"])?dx whenm#-1 A p>@

Reference: G&R 2.721.1, CRC 496, A&S 4.1.51
Derivation: Integration by parts

e b b L np)P-l
Basis: 9y (a + b Log[c x"])P == 2np(as )‘:E[CX”

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

(dx)™* (a+bLlog[cx"])? bnp

j(dx)'" (a+blog[cx"])?Pdx —
d(m+1) m+1

J(d x)" (a+bLog|c x"])""1 dx

Program code:
Int[(d_.*x_)"m_.x(a_.+b_.xLog[c_.*x_“n_.]),x_Symbol] :=

(d*x)~ (m+1) * (a+bxLog[c*x”*n]) / (d* (m+1)) - bxn* (dxx)”~ (m+1) / (d* (m+1)"*2) /;
FreeQ[{a,b,c,d,m,n},x] && NeQ[m,-1]
Int[(d_.*x_)"m_.x(a_.+b_.xLog[c_.*x_“n_.])"p_.,x_Symbol] :=

(d%xx)~ (m+1) * (a+bxLog[c*x”*n])*p/ (d* (m+1)) - bxnxp/ (m+1) *Int[ (d*x) m* (a+bxLog[c*x”*n] )" (p-1),x] /;
FreeQ[{a,b,c,d,m,n},x] && NeQ[m,-1] && GtQ[p,0]

3: J(dx)“‘ (a+blLog[cx"])?dx whenm# -1 A p<-1

Reference: G&R 2.724.1, CRC 495
Derivation: Inverted integration by parts

Rule:lf m+# -1 A p < -1, then



Rules for integrands of the form (d x)~m (a+b log(c x"~n))"p

(d x)™? (a+bLog[cx"])p+1 m+1

J(dx)m (a+bLog[cxn])Pd]x — J(dx)m (a+bLog[cx"])p+1d1x

bdn (p+1) _bn(p+1)

Program code:

Int[(d_.*x_)"m_.*(a_.+b_.xLog[c_.*x_"n_.])" p_,x_Symbol] :=
(dxx)~ (m+1) * (a+bxLog[c*x*n] )~ (p+1) / (bxdxnx (p+1)) - (m+1)/ (bxnx (p+1)) *Int[ (d*x) *m* (a+bxLog[cxx*n])~ (p+1),Xx] /;
FreeQ[{a,b,c,d,m,n},x] &% NeQ[m,-1] && LtQ[p,-1]

(dx)"
4. j—dlx whenm==n-1
Log[c x"]

1: Jﬁcﬂx whenm==n-1
Derivation: Integration by substitution

Note: The resulting antiderivative of this unessential rule is expressed in terms of LogIntegral instead of
ExpIntegralEi.

Rule:If m == n - 1, then
x" 1 1
j— dx — —Subst[j— dx, X, x"]
Log[cx"] n Log[c x]

Program code:

Int[x_"m_./Log[c_.*x_"n_],x_Symbol] :=
1/n%Subst[Int[1/Log[c*X],X],X,Xx*n] /;
FreeQ[{c,m,n},x] &% EqQ[m,n-1]



Rules for integrands of the form (d x)~m (a+b log(c x"~n))"p
(dx)"
2: J dx whenm==n-1
Log[cx"]

Derivation: Piecewise constant extraction

Rule: If m == n - 1, then

dx)" dx)" x"
J— dx — J dx
Log[c x"] x" Log[c x"]
Program code:

Int[(d_»x_)"m_./Log[c_.*x_"n_],x_Symbol] :=
(d*x) *m/x*m*Int[x*m/Log[c*x"n],x] /;
FreeQ[{c,d,m,n},x] && EqQ[m,n-1]

5: |x" (a+blog[cx])Pdx whenmez

Derivation: Integration by substitution

Basis: If m € Z,thenx™ F[Log[c Xx] ] = M Subst{ (me1) X F[x], x, Log[c x]} Ox Log[c X]

Rule: If m € z, then

1
Jx"‘ (a+blog[cx])Pdx — ?Subst[jce("“l)X (a+bx)Pdx, x, Log[c x]]
c +

Program code:

Int[x_"m_.*(a_.+b_.xLog[c_.*x_]1)"p_,Xx_Symbol] :=
1/c”(m+1) *Subst [Int [E” ( (m+1) *X) * (a+bxXx) *p,x],Xx,Log[c*x]] /;
FreeQ[{a,b,c,p},x] && IntegerQ[m]



Rules for integrands of the form (d x)~m (a+b log(c x"~n))"p

6: j(dx)'“ (a+bLog[cx"])?dx

Derivation: Piecewise constant extraction and integration by substitution

. +1
Basis: Ox 14X =

(cxm) n

Basis: “Xn)k“tomcxn” = L Subst |[e**F[x], X, Log[cXx"] | oxLog[c x"]

Rule:

m+l

d m+1 n\ =4 bL n
J(dx)m(a+bLog[cx"])deq (dx) — J\(cx) (2 +b Log[cx"])

d (cx")

(d X) m+1
E

dn (cx") n

p
dx —

Subst[J‘em;_lx (a+bx)Pdx, x, Log[c x"]]

hA

X

=|

Program code:

Int[(d_.*x_)"m_.*(a_.+b_.xLog[c_.*x_"n_.])"p_,x_Symbol] :=
(d#x) A (m+1) / (d*n* (cxx”n) ~ ((m+1) /n) ) *Subst [Int [E~ ( (m+1) /nxX) * (a+b*x) *p,x] ,X,Log[c*x*n]] /;
FreeQ[{a,b,c,d,m,n,p},x]



Rules for integrands of the form (d x)~m (a+b log(c x"~n))"p

P: J(dxq)m (a+bLog[cx"])Pax

Derivation: Piecewise constant extraction

Basis: 9, 14X0T __ g

xma

Rule:

(dx2)"

xmd

J-(dxc')m (a+blog[cx"])?Pdx — Jx'“" (a+blog[cx"])Pdx

Program code:

Int[(d_.*x_"q_)"m_x(a_.+b_.xLog[c_.*x_"“n_.])"p_.,x_Symbol] :=
(d*x~q) *m/x” (mxq) *Int [x* (mxq) * (a+bxLog[c*x”n]) *p,x] /;
Fr‘eeQ[{anJchJm)an)q})x]

Int[(dl_.*x_"ql_)"ml_x (d2_.*x_"q2_)"m2_=x(a_.+b_.xLog[c_.*x_"n_.])"p_.,x_Symbol] :=
(d1x¥x~ql) “mlx (d2xx"q2) *m2/x”* (mlxql+m2xq2) *Int [x" (M1lxql+m2%q2) x (a+bxLog[c*x”n])*p,Xx] /;
Fl"eeQ[{a:b;C:dl,dzxmlxmz,n,P,qlxqz},X]



