Integration Rules for Exponential Functions

f a+b x" d]X

m Reference: G&R 2.311, CRC 519, A& S4.2.54
= Derivation: Primitiverule
= Basis 95 e* = e*

= Rule

fa+b><
Jf a+b x dX — —_—
b Log[f]

= Program code:

Int [E" (a_. +b_. »x_), x_Synbol | : =
E® (a+bxx) /b /;
FreeQ[{a, b}, x]

Int [f_~(a_. +b_. »x_), x_Synbol | : =
f~ (a+bxx) / (bxLog[f]) /;
FreeQ[{a, b, f }, x]

= Derivation: Primitiverule

2e?’

ES

m Basis Erfi’[z] =

= Rule Ifb > 0, then

Caba? g fa+x Erfi [x VbLog[f] ]
+bx X
2 4/bLog[f]

= Program code:

Int [E® (a_. +b_. #x_"2), x_Synbol | : =
EraxSqrt [Pi 1xErfi [x=Rt [b, 211/ (2%Rt [b, 2]1) /;
FreeQ[{a, b}, x] & PosQ[b]

Int [f_~(a_. +b_. »x_"2), x_Synbol | : =
fraxSqrt [Pi ]+Erfi [x*Rt [bxLog[f], 211/ (2%Rt [bxLog[f ], 2]1) /;
FreeQ[{a, b, f}, x] & PosQ[bxLog[f]]



Integration Rules for Exponential Functions

m Derivation: Primitiverule

= Basis Erf’[z] = 2‘9?

U

» Rule If = (b > 0),then

ot g fa+x Erf [x V-bLog[f] ]
+bx X
24/ -bLogI[f]

= Program code:

Int [E* (a_. +b_. #x_"2), x_Synbol | : =
EraxSqrt [Pi 1+Erf [x*Rt [-b, 2]]1/ (2%Rt [-b, 2]) /;
FreeQ[{a, b}, x] && NegQI[b]

Int [f_~(a_. +b_. »x_"2), x_Synbol | : =
fraxSqrt [Pi 1+Erf [x«Rt [-bxLog[f], 211/ (2*Rt [-bxLog[f ], 2]1) /;
FreeQ[{a, b, f}, x] & & NegQ[bxLog[f]]

= Derivation: Primitiverule
m Basis 6T (n, x) = —e X x"1

m Rule If = (b > 0),then

a 1 n
fa+bx"d]X—)—f xr[n, bx" Log[f1]
n (-bx"Log[f])"

= Program code:

Int [E (a_. +b_. »x_"n_), x_Synbol | : =
-BEraxxxGamua[l/n, -bxx"n]/ (n* (-bxx"n)”* (1/n)) /;
FreeQ[{a, b, n}, x] && Not [Fracti onOr Negati veQ[n]]

Int [f_~(a_. +b_. »x_"n_), x_Synbol | : =
-fraxxxGamma [1/n, -bxx*nxLog [f 1]/ (n* (-bxx"nxLog [f]1)" (1/n)) /;
FreeQ[{a, b,f,n}, x] && Not [Fracti onOr NegativeQ[n]]



Integration Rules for Exponential Functions

= Derivation: Integration by parts
= Note: Although resulting integrand looks more complicated than the original, rulesfor improper binomialsrectify it.

m Rulelfnez A n<O0,then

J-ff“bxn dx — xf2"X" _pnLog[f] jx”fa+bxn dx

= Program code:

Int [Er (a_. +b_. »x_"n_. ), x_Symbol | : =
X*EN (a+b*x”n) -
Di st [b*n, I nt [X*"n*xE" (a+b*x"n), x]1 /;
FreeQ[{a, b}, X] & IntegerQ[n] && n<0

Int [f_~(a_. +b_. #x_"n_. ), x_Synbol | : =

x*f A (a+b*x"n) -

Di st [bxnxLog[f 1, | nt [x*nxf " (a+b*x"n), x1]1 /;
FreeQ[{a, b,f}, x] & IntegerQ[n] && n<0



Integration Rules for Exponential Functions

me a+b x" dx

= Derivation: Primitiverule
= Basis Expl ntegral Ei '[z] = eZ_Z

= Rule

dx —
X n

J.fa+b><" f2 Expl ntegral Ei [bx"Log[f]]

= Program code:

Int [f_~(a_. +b_. #x_"n_.)/x_, x_Synbol | : =
f raxExpl ntegral Ei [bxx"nxLog[f]]1/n /;
FreeQ[{a, b, f, n}, x]

m Reference: G&R 2.321.1, CRC 521, A& S4.2.55
= Derivation: Integration by parts
s Basis xMf a+b x" _ Xm—n+1 (f a+b x" Xn—l)

m Rulelfnez A 0<n=<mthen

. xm-n+l § a+b x" m-n+1 .
jxmfa+bx dX —» _ Jxmn farbx dx
bnlLog[f] bnLog[f]

= Program code:

Int [x_"m. «f_"(a_. +b_. #x_"n_. ), x_Synbol | : =

XN (m-n+1) *f ~ (a+b*x”n) / (bxnxLog [f]) -

Di st [ (m-n+1) / (bxnxLog[f 1), I nt [Xx* (M-n) xf A (a+bxx"n), x1] /;
FreeQ[{a, b,f},x] & IntegerQ[n] && Rational Q[m] && O<h<=m



Integration Rules for Exponential Functions

m Reference: G&R 2.324.1, CRC 523, A& S4.2.56

= Derivation: Integration by parts

Rulelfnez A (n>0 A m<-1YV 0<-n=<m+l,then

xmlfasbx®  pnLog[f]

m+1 m+1

jxmf abx" gx —

fxmn f a+b x" dx

= Program code:

Int [x_"m. «f_"(a_. +b_. #x_"n_. ), x_Synbol | : =
XN (mel) #f A (a+bxx?n) / (mel) -
Di st [b*nxLog[f ]/ (m1), | nt [X* (m+n) *=f ~ (a+b*x”n), x]] /;
FreeQ[{a, b,f}, x] & IntegerQ[n] && Rational Q[m] && (n>0 && nmk-1 || O<-n<=mk1l)

L] Rule:lfm+1¢0/\m—n+1¢0/\- (m:—% /\n:l),then

Jmfabx” faxm*lr[m*Tl, -bx"Log[f]]
X W AX — -

m1
n

n (-bx"Log[f])™

= Program code:

Int [x_~m. «f_~(a_. +b_. #x_"n_. ), x_Synbol | : =

-fraxx® (mel) *Ganmma [ (m+l) /n, -bxx~nxLog [f 1]/ (n* (-b*x*nxLog [f ])" ((m+1)/n)) /;
FreeQ[{a, b,f, mn}, x] &&

Nonzer oQ[m+1] &&

Nonzer oQ[m-n+1] &&

Not [me==-1/2 && ZeroQ[n-1]] &&

Not [I ntegersQ[m n] && n>0 && (nx-1 || m>=n)] &&

Not [Rati onal Q[{m n}] && (FractionQ[m] || FractionOrNegativeQ[n])]



Integration Rules for Exponential Functions

2
f a+b x+c x dx

= Derivation: Algebraic expansion

4ac-b? . (b+2c x)2

m Bassa+bx+cx?=
4c 4c

m Basisfz*W=fzfW

= Rule

) 4ac-b? (b+2 ¢ x)2
Jf‘“bxwx dx — f ¢ jf 7e dx

= Program code:

Int [f_"(a_. +b_. »x_+c_. #x_"2), x_Synbol | : =
fA(@a-br2/ (4xc) )« nt [~ ((b+2xCxx)"2/ (4%C)), X] /;
FreeQ[{a, b, c, f}, x]



Integration Rules for Exponential Functions

f(d + eX)m]ca+bx+cx2 d x

m Derivation: Inverted integration by parts

m Rulelf be-2cd #0,then

efa+bx+cx2 be-2cd
J(d rex) farbxex® gy - Jf asbx+c X2 gy
2clLog[f] 2¢c

= Program code:

Int [(d_. +e_. »x_)«f_~(a_. +b_. #x_+c_. »x_"2), x_Synbol | : =
exf N (a+bxx+Cc*x"2)/ (2xcxLog[f]1) -
Di st [ (bxe-2xc*d) / (2%C), I nt [f" (a+bxx+C*Xx"2), X]] /;
FreeQ[{a, b,c,d, e, f}, x] & NonzeroQ[bxe-2xcxd]

m Derivation: Inverted integration by parts
m Rulelf m>1 A be-2cd =0,then

e (d+ex)m-1fa+bx+cx2 (m-1) e2

2clLog([f] _ZcLog[f]

J-(d+eX)mfa+bX+Cde1X — J-(d+ex)m-2fa+bx+cx2 dx

= Program code:

Int [(d_. +e_. »x_)"m «f _~(a_. +b_. #x_+Cc_. #x_"2), x_Synbol | : =

ex (d+exx) ™ (m-1) «f A (a+bxx+cxx"2) / (2xcxLog [f]) -

Di st [(m-1)%xe”2/ (2xcxLog[f 1), | nt [ (d+exx)" (m-2) xf ~ (a+bxX+C*xx"2), x]] /;
FreeQ[{a, b,c,d, e, f}, x] & Rational Q[m && m>1 && Zer oQ[b*e-2xCxd]

= Derivation: Inverted integration by parts
m Rulelf m>1 A be-2cd #0,then

, e(d+ex)n1-lfa+bx+cx2
J(d+ex)mfa"bx’rCX dx — -
2clLog(f]

be-2cd (m-1) e2

> j(d+ex)mlfa+bx+cx2dx_
Cc

- f(d +ex)m-2fa+bx+cx2 dx
2c Log[f]

m  Program code:

Int [(d_. +e_. »x_)~m_ f _~(a_. +b_. xx_+c_. #x_"2), x_Synbol ] : =

ex (d+exx)” (m-1) xf A (a+b*x+cxx"2) / (2xcxLog[f]) -

Di st [ (bxe-2xc*d) / (2%C), | nt [ (d+exx)” (m-1) *f A (a+bxXx+C*Xx"2), Xx]] -

Di st [(m-1)xe”"2/ (2xcxLog[f 1), I nt [ (d+exx)" (m-2) xf A (a+bxXx+C*xx"2), x]] /;
FreeQ[{a, b,c,d, e, f},x] & Rational Q[m &% m>1 &% Nonzer oQ[bxe-2xcxd]



Integration Rules for Exponential Functions

= Derivation: Integration by parts

m Rulelf m<-1 A be-2cd=0,then

(d+ex)m™Lfasbxscx? o ¢ og[f]

e (m+1) e2 (m+1)

J-(d+ex)mfa+bx+cx2 dx — J(d+ex)wzfa+bx+cx2dx

= Program code:

I nt [(d_. +€_. *x_)"m_*f A (a_. +b_. *X_+C_. *X_"Z), X_Synbol ] =

(d+exx )" (mel) »f A (a+bxx+C*x"2) / (ex (Mk1l)) -

Di st [2xcxLog [f ]/ (e”2% (mrl)), | nt [ (d+exx)” (m2) xf » (a+bxXx+Cxx"2), x]] /;
FreeQ[{a, b,c,d, e, f},x] & Rational Q[m && nmk-1 &% Zer oQ[bxe-2xCcxd]

= Derivation: Integration by parts
m Rulelf m<-1 A be-2cd #0,then

, (d+ex)n1+1fa+bx+cx2
J(d+ex)mfa+bx+cx dx —» _

e (m+1)

(be-2cd) Log[f] 2clLog[f]

J‘(d+ex)"‘*1ff""bx"”2 dx j(d+ex)m2fa+bx+cx2 dx

e2 (m+1) e2 (m+1)

= Program code:

Int [(d_. +e_. »x_)"m «f _"(a_. +b_. #x_+C_. #x_"2), x_Synbol | : =
(d+exx ) (mrl) »f A (a+bxx+C*x"2) / (e*x (M+1)) -
Di st [ (bxe-2xcxd) xLog[f ]/ (e”2x(mel)), Int [ (d+exx)” (Mrl) xf A (a+bxx+Cxx"2), X]1] -
Di st [2xcxLog [f ]/ (e”2% (mkl)), I nt [ (d+exx)” (m2) xf ~ (a+bxX+C*xx"2), x]]1 /;
FreeQ[{a, b,c,d, e, f}, x] & Rational Q[m && nkx-1 && NonzeroQ[bxe-2xcxd]



Integration Rules for Exponential Functions

f(a + b x)ymf €+dx)" gx

m Derivation: Integration by parts

m Rulelf m<-1 Anez A n>1, then

(a+bx)m™if+d)" dnLoglf]

b (m+1) b (m+1)

j(a+bx)mf +dx)" gx — j(a+bx)“lf ©+dx)" (¢ +d x)"1 dx

= Program code:

Int [(a_. +b_. »x_)"m «f _~((c_. +d_. #x_)"n_. ), x_Synbol | : =

(a+b*x) ™ (mel) *f A ((C+dxx)?n) / (bx (Mkl)) -

Di st [dxnxLog [f 1/ (bx(m1)), I nt [ (@a+bxx)” (M+1) *f A ((C+dxX)”n)* (C+d*xx)”" (n-1),x]]1 /;
FreeQ[{a, b,c,d}, x] & Rational Q[m] && nk-1 && I ntegerQ[n] && n>1



Integration Rules for Exponential Functions

(a+bfed) " ax

m Reference; CRC 256

s Rule If d < 0, then

dx — -
a+bferdx adLog[f]

J- 1 Log[b+af-c-9x]

= Program code:

I nt [1/(a_+b_. *f A (C_. +d_. *X_)), Xx_Synbol ] =
-Log[b+axf” (-c-dxx) ]/ (axdxLog[f]1) /;
FreeQ[{a, b,c,d,f}, x] & Negati veCoefficientQ[d]

m Reference; CRC 256

» Rule If - (d < 0),then

1 x Log[a+bferdx]
S, |
Ja+bfc+dx a adLog[f]

= Program code:

Int [1/(a_+b_. «f _~(c_. +d_. »x_)),x_Synbol | : =
x/a-Log[a+bxf~ (c+dxx) ]/ (axdxLog[f]1) /;
FreeQ[{a, b, c,d, f}, x]

= Rule If a > 0, then

2
dX —» - — ArcTanh[

J ; \/a+bf°+d"]
1/a+bf°+dx '\/;dLog[f]

Va

= Program code:

Int [1/Sqrt [a_+b_. «f _~(c_. +d_. #x_)], x_Synmbol | : =
-2xArcTanh [Sqrt [a+b*f~ (c+d%x)1/Sqrt [a]]/ (Sqrt [a]+dxLog[f]1) /;
FreeQ[{a, b,c,d, f}, x] & PosQ[a]



Integration Rules for Exponential Functions

= Rule If - (a > 0),then

2

1
J—dx -
4,a+bfc+dx V-a dLogIf]

Nasbfordx |
V-a

Ar cTan[

= Program code:

Int [1/Sart [a_+b_. «f _~(c_. +d_. »x_) ], x_Synbol | : =
2xArcTan[Sqrt [a+bxf~ (c+dxx)]/Sqrt [-a]]/(Sqrt [-a]*dxLog[f]) /;
FreeQ[{a, b,c,d, f}, x] & & NegQ[a]

= Rule If n > 0, then

(a+bferdx)”

J-(a+bf°+dx)nd1x - —
ndLogIf]

+aJ-(a+bf°"dx)n_1 dx

m=  Program code:

Int [(a_+b_. «f _~(c_. +d_. *x_))~n_, x_Synbol | : =
(a+bxf~ (c+dxx))?n/ (nxdxLog [f]) +
Di st [a, | nt [ (a+bxf” (c+dxx))” (n-1),x1] /;
FreeQ[{a, b,c,d,f}, x] & FractionQ[n] && n>0

s Rule If n < -1, then

a+bfo+dx n+1 1
J\(a+bf°+dx)nd1x — (a~ ) —j(a+bf°*dx)n+1dx

(n+1) adLog[f] +a

= Program code:

Int [(a_+b_. «f _~(c_. +d_. *x_))~n_, x_Synbol | : =
- (a+bxf~ (c+dxx) )" (n+1l) / ((n+1l) xaxdxLog[f]) +
Di st [1/a, I nt [ (a+bxf " (c+dxx))” (n+1), x]]1 /;

FreeQ[{a, b,c,d,f}, x] & Rational Q[n] && n<-1



Integration Rules for Exponential Functions

xm (a+bf°+dx)nd1x

= Derivation: Algebraic expansion

: 1 1
m Basiss — = = - bz
a+bz a a (a+b z)

= Rule If m> 0, then

xm x M+l b mec+dx
f— dx — __f dx
a+bfordx a(m+l) aJasbfordx
= Program code:

Int [x_"m.. /(a_+b_. «f _~(c_. +d_. »x_)), x_Synbol | : =
XN (mel) / (ax (Mmel)) -
Di st [b/a, I nt [X*mkf A (C+d*X) / (a+b*f~ (c+d*x)), X]] /;
FreeQ[{a, b,c,d,f}, x] & Rational Q[m] && m>0

= Derivation: Integration by parts

m Rulelf m>0 A n< -1,then

Jxm (a+bf°+dx)ndlx — xmj(a+bf°+dx)ndx—mf(x“1j(a+bf°*dx)ndx) dx

= Program code:

Int [x_"m. «(a_+b_. «f _~(c_. +d_. »x_))"n_, x_Symbol | : =
Modul e [ {u=Bl ock [ {ShowSt eps =Fal se, St epCount er =Nul | }, Int [ (a+b*f” (c+d*x))”n, x]11},
X "meku - Dist [mInt [x*(M-1)=%u,x]1] /;

FreeQ[{a, b,c,d,f}, x] & Rational Q[{mn}] & & m0 && n<-1



Integration Rules for Exponential Functions

xmf ¢ (a+b x)" d x

= Rule If m> 1,then

Jxmfc (a+h x)? dX — Jxmfaz ce2abex+b?ex? gy

= Program code:
Int [x_~m_«f _~(c_. *(a_+b_. xx_)"2), x_Symbol | : =

I nt [Xx*"mkf A (a"2xC+2xaxb*CxX+b"2xC*xx"2), X] /;
FreeQ[{a, b,c,f}, x] & FractionQ[m] && m>1

m RuleIf mez A m> 0,then

1 n n
Jxm (a+bf°*dx)nd1x — ﬁJ‘bmx"‘— (a+bx)Mfe@bX" gy 4 Subst [jxmeX dx, X, a+bx]

bm+l
= Program code:

Int [x_~m_. «f _7(c_. »(a_+b_. »x_)"n_), x_Synbol | : =
Di st [1/b"m | nt [Expand [bAmxkx"m- (a+bxXx)"m x]*f " (Cx (a+b*x)”n), x1] +
Di st [1/b” (m+1), Subst [I nt [x mkf A (c*x”n), X1, X, a+b*x1] /;

FreeQ[{a, b,c,f,n}, x] && IntegerQ[m && m>0



Integration Rules for Exponential Functions

mec+dx (a+bfe+fx)n d x

m Derivation: Integration by parts

= Rule If m> 1,then

bfc+dx]

xMf c+d x xMLog [1+ - m b f c+dx
—_— dx — - J-X”Fl Log[l + ] dx
a+bferdx bdLog[f] bdLog[f] a

= Program code:

Int [x_~m_. f 7 (c_. +d_. +x_)/(a_+b_. «f _~(c_. +d_. +x_)), x_Synbol | : =
x"mekLog [1+bxf A (c+dxXx) /a]/ (bxdxLog[f]) -
Di st [nV (bxdxLog [f 1), | nt [X* (m-1)xLog [1+b/axf” (c+dxx)], x]1]1 /;
FreeQ[{a, b,c,d,f}, x] & Rational Q[m] && m>=1

m Derivation: Integration by parts

m Rulelf m>0 Anez A n<O0,then
Jxmf“dx (a+bf2Ed0) ax —

ijfmdx (a+bf2(c+dx))ndlx_mjxm-l (J}mdx (a+bf2(c+dx))ndlx) dx

= Program code:

Int [x_~m. «f _~(c_. +d_. #x_)(a_. +b_. »f _~v_)~n_, x_Synbol | : =
Modul e [ {u=Bl ock [ {ShowSt eps =Fal se, St epCount er =Nul | }, Int [f~ (c+d*x)x(a+bxf v)~n, x]11},
x mku - Dist [mInt [x*(mM-1)=*u,x]1] /;
FreeQ[{a, b,c,d,f}, x] & ZeroQ[2 (c+dxx)-v] && Rational Q[m] &% m>0 && | ntegerQ[n] && n<0

= Derivation: Integration by parts

= Rule If m> 0, then

xm 1 1
j dx — xmj dlx—mJ.x”*lJ~ dx dx
afc+dx + bf-(c+d*x) afc+dx + bf-(c+d*x) afc+dx +bf - (C+d*X)

= Program code:

I nt [x_"m_. /(a_. *f A (C_. +d_. *X_)+b_. *f _"V_), Xx_Synbol ] =
Modul e [ {u=Bl ock [ {ShowSt eps =Fal se, St epCount er =Nul | }, Int [1/ (a*f” (c+d*x) +bxf~v), x]11},
X mku - Di st [mInt [x®(m-1)=*u,x]11] /;

FreeQ[{a, b,c,d,f}, x] & ZeroQ[ (c+dxx)+v] && Rational Q[m] && m>0



Integration Rules for Exponential Functions

j(a + b x)Mfe ©xdx)" gy

= Derivation: Integration by substitution

m Rule If p € @, then

mec+dx 1 e (c ad dx\nyP
J— dx — — Subst [Jxm (f (‘T"T)] dx, X, a+bx]
a+bfc+dx b

= Program code:

Int [(a_ +b_. #x_)~m_. #(f_~(e_. = (c_. +d_. »x_)"n_. ))"p_.,x_Synbol | : =
Di st [1/b, Subst [l nt [X*mk (f * (ex (c-axd/b+dxx/b)”~n))"p, X1, X, a+bx*x1] /;
FreeQ[{a, b,c,d,e, f,mn}, x] & Rational Q[p] && Not [a===0 && b===1]



Integration Rules for Exponential Functions

a+b x4
f = dx
= Derivation: Integration by substitution
m Rule If p € @, then
\/—a Log[f] +\/—b Log[f] x?
asbxd Vr Exp[2+/-alog[f] +/-bLog[f] ]Erf[ = ]
f % dx — -
4 4/-b Log[f]

\/-aLog[f] -\/-bLog[f] xz]
X

\Vr Exp[-2+/-alog[f] V/-bLoglf] ]Erf[
4 +f-b Log[f]

= Program code:

Int [f_~((a_. +b_. #x_"4)/x_"2), x_Synbol ] : =
Sqrt [Pi 1*Exp[2xSqrt [-axLog[f1]1*Sqrt [-bxLog[f1]1]1*Erf [(Sqrt [-axLog[f]1]+Sqrt [-bxLog[f ]]*x"2)/x]1/
(4xSqrt [-bxLog[f1]) -
Sqrt [Pi 1xExp[-2%Sqrt [-axLog [f ]1]1*Sqrt [-bxLog [f1]]1*Erf [(Sqrt [-axLog[f]]1-Sqrt [-bxLog[f]]*x"2)/x]1/
(4%Sqrt [-bxLog [f1]) /;
FreeQ[{a, b, f }, x]



Integration Rules for Exponential Functions

u
a+bfd+ex ¢ fo+hx

m Derivation: Algebraic expansion

. 1 1
= Bass. = = -
a+b fZ+c f272 a

f2 (bsc ?)
a (a+b fz+cf22)

= Rule

1 X 1 fd+ex (b+Cfd+ex)
j dx — _-_j

a+bfd+ex+cf2(d+ex) a a a+bfd+ex+cf2(d+ex)

= Program code:

Int [1/(a_+b_. «f _~u_+c_. «f _~v_), x_Synbol | : =

X/a -

Di st [1/a, | nt [frux(b+cxf u)/ (a+b*f *u+cxfrv), x1]1 /;
FreeQ[{a, b,c,f}, x] & LinearQ[u, x] & LinearQ[v, X] &% ZeroQ[2xu-v] &&
Not [Rati onal Q[Rt [bA2-4x%axC, 2]]]

= Derivation: Algebraic expansion

» Bass d+ef? - 2_ fz (bd-ae+cdf?)
asbfzecf22 ~ a  a(asbfZ+ci2?)
= Rule
d +e fd+ex dx 1 fdwex (bd—ae+cdfd+ex)
j dx — ___J dx
a+bfd+ex+cf2(d+ex) a a a+bfd+ex+cf2(d+ex)

= Program code:

Int [(d_+e_. *f_"u_)/(a_+b_. «f _~u_+c_. «f _~v_), x_Symbol | :=

dxx/a -

Di st [1/a, I nt [f rux (bxd-axe+cxdxf 2u) / (a+bxf *u+cxfrv), x]1]1 /;
FreeQ[{a, b,c,d, e, f}, x] & LinearQ[u, x] & LinearQ[v, x] && ZeroQ[2xu-v] &&
Not [Rati onal Q[Rt [b"2-4xaxcC, 2]1]



Integration Rules for Exponential Functions

m Derivation: Algebraic simplification

1 _ z
a+bz+S c+az+b z?
z

= Bass

= Rule

u ufd+e><
J dx — j dx
a+bfd+ex+cf-(d+ex) C+afd+ex+bf2(d+ex)

= Program code:

Int [u_/(a_+b_. «f _~v_+c_. +f _~w_), x_Synbol | :=
I nt [uxf v/ (c+axfAv+bxf~ (2xv)), X1 /;
FreeQ[{a, b,c,f}, x] & LinearQ[v, x] && Linear Q[w, X] && Zer oQ[vV+w] &&
| f [Rati onal Q[Coefficient [v,x,1]], Coefficient [v,x,1]>0, LeafCount [v]<Leaf Count [w]]



Integration Rules for Exponential Functions

XM (e* + x™M" dx

= Derivation: Algebraic expansion

(ex+f [x] )n+l
n+l

» Basis [f [x] (e +f [x])"dx = - + [(e+f [xD)™hdax + [f/[x] (eX+f [x])"dx

m Rulelf m>0 A n+1 #0,then

(ex +Xm)n+1 L
jxm (& +xXxM"dx — -—— 4 j(ex + XML gx 4 mJ‘x”*l (e +x™" dx

n+1

= Program code:

Int [x_"m_. «(E*x_+x_"m_. )~n_, x_Symbol | : =
- (E*x+x"m~™ (n+1) / (n+1) +
Int [ (EAX+X M) (n+1), X] +
Di st [m | nt [Xx® (M-1) * (E*x+x*m)~n, x11 /;
Rational Q[{m n}] & m>0 &% NonzeroQ[n+1]



