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1. Introduction 

Integrals of the exponential integral occur in a wide variety of applications. Examples of 
applications can be cited from diffusion theory [12], I transport problems [12] , the study of the 
radiative equilibrium of stellar atmospheres [9] , and in the evaluation of exchange integrals 
occurring in quantum mechanics [11] . This paper is an attempt to give an up·to ·date exhaustive 
tabulation of such integrals. 

All formulas for indefinite integrals in section 4 were derived from integration by parts and 
checked by differentiation of the resulting expressions. The formulas given in [1 , 4,5,6,7, 10, 
14, and 15] have all been checked and included, with the omission of trivial duplications. Additional 
formulas were obtained either from the various integral representations, from the hypergeometric 
series for the exponential integrals, from multiple integrals involving elementary functions, from 
the existing literature [2,3, 12 , and 13], or by specialization of parameters of integrals over con· 
fluent hypergeometric functions [4] and [6]. 

Throughout this paper, we have adhered to the notations used in the NBS Handbook [8] and 
we have also assumed the reader's familiarity with the properties of the exponential integral. In 
addition, the reader should also attend to the following conventions: 

(i) The integration constants have been omitted for the indefinite integrals; 
(ii) the parameters a, h, and c are real and positive except where otherwise stated; 

(iii) unless otherwise specified, the parameters nand k represent the integers 0 , 1 , 2 ... , 
whereas the parameters p, q, and p. and lJ may be nonintegral; 

(iv) the integration symbol + denotes a Cauchy principal value; 
(v) x, y, and t represent real variables. 

ber (x), bei (x) 

Bx(p, q) 

Ci(x) 

2. Glossary of Functions and Notations 

Thomson functions 

Incomplete beta function 

Cosine integral 

Truncated exponential 

-foe cos t dt 
x t 
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Ei(x) 

erf (x) 

erfc (x) 

J'I (a, b; c; x) 

pFq 
Hp(x) 
/p(x) 
}p(x) 
Kp(x) 

li(x) 

Ln(x) 

Mp,q(x) 

(:) 
P~(x) 

(p )" 

si(x) 

sgnx 
Wp,q(x) 
Yp(x) 
y 

y(a , x) 

rea, x) 

rea) 

~(p ) 

Exponential integral 

Exponential integral 

Error function 

Error function 

Confluent hypergeometric function 

Hypergeometric function 

Generalized hypergeometric function 
Struve function 
Bessel function lof imaginary argument 
Bessel function 
Bessel function of imaginary argument 

Logarithmic integral 

Euler's dilogarithm 

Laguerre polynomial 

Whittaker function 

Binomial coefficient 

Associated Legendre function of the first kind 

Pochhammer's symbol 

Sine integral 

Sign of the real number 
Whittaker function 
Neumann fun ction 
Euler's constant 

Incomplete gamma function 

Incomplete gamma function 

Gamma function 

Riemann zeta function 
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foo e - t 
-dt 

x t 

foo e - t 
- -dt 

-x t 

f (a)//(b)" 
1l= 0 (c) // 

f x dt 
-l-'x> I 

o n t 

xl! 

n! 

f x In (1- t) 
- dt 

o t 

eX dl! 
-- (x"e- X ) 
n!dx" 

m! 
n!(m-n)! 

r(p+ n) 
rep) 

J 00 sin t d 
- -- t 

x t 

xl Ix I 

0.57721 56649 

00 I 

L (m+ IV 
111 = 0 



<I> (x, p, q) 

t/J(p) Psi function 

t/J(a; b; x) Confluent hypergeometric function. 

00 xm .. 

,£;o (m + q)l' 

d 
dp In f(p) 

3 . Definition, Special Values, and Integral Representations 

3.1. Definition and Other Notations 

J'" -t 
1.EI(x)= ~dt 

x t 
X>o 

f'" e-t 
2. Ei(x) =- -dt 

-x t 

f x et 
= -dt 

_00 t 
X>o. 

3. Some authors use [-Ei(-x) ] for EI(x). 
4. Some authors useE*(x) or Ei(x) forEi(x) .. 
5. Integrals involving li(x) can be transformed into integrals over Ei(x) since 

li(x) =l x Idt =Ei(lnx) 
Jo nt 

3.2. Special Values 

1. Ei (0.372507 ... ) =0. 

2. Ei(x) =EI(x) at x=0.523823 

3. Lim [xPEI (x)] = Lim (xpEi(x» = 0 
x--+O x-o 

P > 0. 

4. Lim [lnx + EI(x)] =-y. 
x-o 

6. Lim [e- xEi(x) ] = 0. 
X~OO 

7. Inflection point of Ei(x) at x= 1. 

x > 1. 

3.3. Integral Representations 

1. EI(x)=-y- In x+ (l-e- t )-Ix dt 
_ 0 t 

II 1 dt 
4. EI(x) =rX ( I ) 

o x- n t 
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1 f 00 (t2) dt 10. E1(x)=- sintIn 1+2 -
7T 0 x t 

14. Ei(x) =eX f (x+1In t) dt 

J 00 1 dt 
15. Ei(x) =eX ( I ) 2 

1 X- n t t 

rOO e-xt 
16. Ei(x)=exJo (l_t)dt 

18 .. Ei(x) = e; [f (l ~xI: t)2 dt+ 1] 
19. Ei(x) =-eX fo oo (t~i:X) dt 

f'" e - xt 
20. [E 1 (x))2=2e - x I (l+t) In t dt· 

21. E1(ax)E1(bx)+E1[(a+b)x] In (ab)=e-(a+b)x 10'''' (a~~X~t)In [(a+t)(b+t)]dt 

22. e - XEi(x) +exE1(x) =2 1000 (t2~X2) sintdt 

23. e - xEi(x) +exE1(x) =2e- x In x-.; 10'" (t2~X2) cos tIn tdt 

24. e-xEi(x) -exE1(x) =-2 fo'" (t2~X2) cos tdt 

25. e - xEi(x) -exE1(x) =2e- x In x-.; 10'" (t2~X2) sin tIn tdt 
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4. Integrals of the Exponential Integral With Other Functions 

4.1. Combination of Exponential Integral With Powers 

1. J EI(ax)dx=xE,(ax) -~ e-ax 

2. J Ei(ax)dx=;=xEi(ax) -~ eax 

J'" 1 3. E1(ax)dx=-
o a 

r'" 1 5. Jo xE,(ax)dx=2a2 

J Xn+1 n' 1 
6 E ( ) d E () . ( ) - ax 

. x", ax x= (n+1) 1 ax - (n+1) an+' ell ax e 

J II n! x"- m ( b)m+l 
7. x IlE 1(ax+b)dx=E 1(ax+b) ,t;o (-l)m(n_m)! (m+1)! x+~ 

n n! 1 x n- m m 
-e-(ax+b) ~ -- ~ (-l)k(m-k)!(ax+b)k 

n7::o (n-m)! (m+1)! a,n+l 6'0 
n! 1 

(n+ 1) an+! 

J'" n (n) m' 10. axilE, (x-y)dx= e-(a-y)];o m (m~ 1) yn- me",(a-y) 

-E1(a-y) L y (a-y)m+1 n (n) 11 - 1/1 

111=0 m (m+ 1) 

J'" n (n) m' 11. xllE, (x-a)dx= L . a 11 - 111 

a m= O m (m+ 1) 

y<a 

-e-(y- a) ~ (-1) ",yn- mem(y-a) II (n) m! 
t:o m (m+ 1) 

n (n) (-1)'" +E,(y-a) L y'!-1I1( y -a)m+' 
111=0 m (m+ 1) 

J'" n (n) m' 13. xnE,(ly-xl)dx=L (~1) [1+ (_1)m)yn-m 
o m= O m m 

y>a 



J 
Xp+l 1 1 

14. xpE1(ax)dx= (p + 1) EI (ax) + (p + 1) ap+1 y(p + 1, ax) p > -I 

( 00 1 1 
15. Jo xPE 1 (ax)dx= (p+I) aP+1f(p+I) p>-I 

p > -I 

22 J E ( ) dx -- 1 [_I_E ( ) +J - ax dx] 
• 1 ax x n+2- (n+ 1) x n+1 1 ax e x n+2 

n 
- e- ab L (n - m) ! (- ab) m] 

m=O 

J 
dx 1 {I (a)n+l} 24 . E 1 (ax+b) x n+2= (n+1) xn+1+(-I)n b E 1 (ax+b) 

(_1)n (a)n+l - b 
+ (n+ 1) b en(b)e E 1 (ax) 

(-I)n (a)n+1 n 1 ( b)m m- l + - e -(ax+b) L ---; -- L (m-k-I) !(-ax)k 
(n+l) b m =l m . ax k =O 

25 J E ( ) dx -- 1 [_I_E ( ) +J - ax dx] p > 1 
• 1 ax x P - (p -1) x p- I 1 ax e x P 

( 00 dx 1 1 a n+p f(p) 
26. J b El (ax) xn+p+1 = (n + p) . bn+p EI (ab) + (-1) n (n + p) f(n + p + 1) f (1- p, ab) 

1 1 e- ab n 

- (n+p) ' bn+p' f(n+p+I)~o (-ab)mf(n-m+p) O< p < I 

( 00 1 1 f(p+ 1) 
28. Jo xp(x + a) - p- 2E1 (bx)dx = -;;. ~. (p + 1) eab/2W - (P+I/2) ,o(ab) p>-I 
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30 [ '" P ( + ) - p {I 2X} E ( ) d - _1_ . f (p + 1) a/2W ( ) 
·Jo xx a +a(p+l) IX x-Va (p+l)e 1/2- Jl . - la p > -1 

31. 10'" xP(x +a)p{I+ 2:} El(X) dx=ap- I /2~~:I~) ea/2Wl/2. _Jl _I(a) p > - 1 

32. f" xP(x+a) - p- 2El(x+a)dx=a-3/2f(p+1)e- a/2W_(/J +3/2J,O(a ) p > - 1 

4.2. Combination of Exponential Integral With Exponentials and Powers 

1. fe - axEl (bx)dx =~ [E1{ (a + b )x} - e-axE1 (bx) ] 

2. f eaXEl(bx)dx=-~ [E1{(b-a)x}-eaxE1(bx)] b>a 

3. 10'" e- ax EI (bx )dx = ~ In (1 +~) 

4. f' eaxE 1 (bx)dx=-~ In (1-~) b > a 

6. f eaXEl(bx)dx=-~[EI{(a-b) e}-eaCEl(be)+In(~- l)] a > b 

7. J e-axEi(bx)dx =-~ [EI{(a ---: b )x} +e- axEi(bx)] a > b 

8. f' e- axEi(bx)dx=-~ In (~-1) a> b 

9. [c e- axEi(ax)dx="1:. [y+ln (ae) -e- acEi(ae)] Jo a 

10. J xe- axEl(bx)dx= ~2 [EI{ (a + b) x } - (l + ax )e- axEl(bx) +C:b) e-(a+b)x] 

11. f' xe- axE 1 (bx)dx= ~2 [In ( 1 +~) - a: b] 

13. J xecxE 1 (ax + b )dx ="1:. ( x -"1:.) ecxE 1 (ax + b) - 1 .e - {(H - c) x+b} 
e e e(a-e) 

+~ (a+be)e - bc/aE1 {(a-e)(ax+b)} a>e 
ae a 

14. J xeaxE 1 (ax+ b )dx=~ (x-~) eaxE1 (ax + b) +~ {x -~ (l + b) In (ax + b)} e- b 

15. [ oo xe- axEi(bx)dx=-..l [In (~_ 1) __ a_] Jo a2 b a- b 
a > b 
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+~ -(a+b)x ~ em-l{(a+b)x} 
an+1 e L.J ( b)1n 

m=l m 1+-
a 

foo n! [ ( a) n 1 ( a )1n] 17. xne-axE1(bx)dx=- In 1 +- - L - --
o an+1 b 1n= 1 m a + b 

foo . - n! [ (a ) n 1 ( a ) m] 18. xne- axEL(bx)dx=- In --1 - L - --
o an+1 b m= l m a - b 

a>b 

J 1 1 oo y (p + m + 1, bx) (- a)m 
19. xPe- axE1(bx)dx = aP+1 y(p+l, ax)E1(bx)+bP+1 ~o m!(p+m+l) b-

roo f(p+l) 1 ( a) 
20·)0 xPe- axE1(bx)dx= p+l . (a+b)P+1zF'1 l,p+l;p+2;a+b 

f(p+ 1) 
= ap+1 Ba/(a+b)(p+l,O) 

p > -1 

f oo f(p + 1) 1 ( a) 
21. 0 xPeaxE1 (bx)dx= (p + 1) . bp+1 zF'1 p+ 1, P + 1; p + 2; b b > a, p >-1 

f'" P ax - 1T r (p + 1) 
22. X e EI(ax )dx--. () +1 

o ffin p1T aP 
-1 < p<O 

-1 < p<O 

O<p<1 

b<1 

b~a 
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1'" dx la/b dx 31. (1- e- ax)E. (bx) -= In (1 + x) -
o x 0 x 

'" (-a/b)m+. 
= - 2: (m+ 1)2 

", = 0 

32. ( '" [eaxE. (ax) 
Jo x+b 

e- aXEi(ax) ] d 2 - b 
x=11'e a 

x-b 

=0 

Jx 11' 
34. eaxe- ibxE. (ax)dx= . sgn b 

-'" (b+ w) 

Jx - 11' 
35. e- axe - ibXEi(ax)dx= . sgn b 

-'" (b-w) 

36. L'" e- ax2E. (bx2 )dx= ~ In ( fb+ ~a; b) 

37. L'" eax2E.(bX2 )dx=.Jf sin- .( fb) b ;;?; a 

38. L'" e -axE.(~)dx=~ Ko(2v1ab) 

41. L'" e-a2x2eb2/x2E. e:)dx=- v: [cos (2ab)Ci(2ab) + sin (2ab)si(2ab)] 

42. L'" e-a2x2eb2/x2EI (!:):~ = - V; [cos (2ab )si(2ab) - sin (2ab )Ci(2ab)] 

1'" 1 (b+ a) 43. 0 cosh (ax)E.(bx)dx=2aIn b-a b>a 

{'" . dx '" (a/b)2m+1 
44. J( smh (ax)EI (bx) -:;-= 2: (2m+ 1)2 

o m= O 

b ~ a 

a>O 

a<O 

O<p<l 

b~a 

4.3. Combination of Exponential Integral With Trigonometric Functions 

{'" 1 ( b2
) 1. Jo EI (ax) sin (bx)dx= 2b in 1 + a2 

2. L'" EI (ax) cos (bx)dx=i tan-I (~) 
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I 
1_ 

{OC sin (2nx) IH 1 (2m+ 1) 
3· Jo E I(ax) sinx dx=2,~0(2m+I)tan- 1 -a-

foo ( )sin[(2n+I)x]d 1 L" 1 (2m) 4. EI ax . x= -+ - tan- I -
o sm x a m a m=l 

{oc . r 27T (a) 2 -
5. Jo sin (a yx) EI(x)dx=~ erf "2 -a Y7T e-a2/4 

r 27T (a) 6. Jo X - I/2 cos (a Yx) EI (x)dx=--;;- erf 2" 

100 ]) - 1/2· • r _ f (p+I) ( . ~ . _ a2) 
7. 0 x sm (a yx) EI(x)dx-a (p+l) 2F2 p+I,p+I, 2,p+2 , 4 p > -1 

(co ]) . r _ f (p + 1) ( . .!. . _ 2 ) 
8. Jo x cos (a yx) EI(x)dx - (p+ 1) £2 p+ 1, p+ 1, 2 ' p+2, a /4 p >- 1 

10. Jooo EI (ax) sin (bx)eCxdx= (b 2! c2 ) [~In ra - ~2 + b2
} + c tan - I C ~ c)] a?!! c 

11. Joco Ei(ax) sin (bx)e - cxdx= (b 2! c2 ) [ -~ In rc - ~2 + b2
} + c tan- I C ~ a)] c?!! a 

4.4. Combination of Exponential Integral With Logarithms and Powers 

1. J In xEI (bx)dx=i[ (I-Inx)e - bx - (1 + bx- bx In x)EI (bx)] 

2. L''' In xEI (bx)dx=-iO + y+ In b) 

3. J In xEi(bx)dx=i[(1-Inx)ebx + (1- bx + bx.ln x)Ei( bx) ] 
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4. f x ln xEI ( bx)dx= 2~2B(l + bX)- ( 1 + bX ) In x -1} e - ox 

__ 1_ (1 +.! b2x 2 - b2x 2 1n X) EI(bx ) 
2b2 2 

f /I () - n! [( (_1 __ 1 )_'~I em(bx )] - ox 
6. X In xEI bx dx- (n + l)b"+1 en bx ) n + 1 I') X ,20 (m + 1) e 

n! [ (bx)n +l ] 
- (n+1)b" +1 1+ (n+1)!{1-(n+1) Inx} Et(bx) 

x p + 1 '" (- bX)1II 
- p + 1 ,t;o m !(p + m + 1)2 

p > - l 

1'" -r (p + 1) 1 [. 1 ] 
9. () x"ln xEI(bx )dx (p + 1) 'bP+1 Inb + p + 1 - 'I' (P + 1) p >- l. 

4.5. Combination of Exponential Integral With Logadthms, Exponentials, and Powers 

f 1 f dx In X [ ] 1. e- ax In xE1 (bx) dx =- -;; e -OXE1 (ax)-;- + ---;- y + ln{(a + b)x} + Ed(a + b) x } 

1[ ] 1. 1 "" {-(a+b) x}1n - - In x e- ax + EI (ax ) E I (bx ) - -ln2 x + - L , 2 
a 2a a 1Il= 1 m.m 

3. L" e - ax In xE1 (ax) dx = - L [~(2) + (y+ In a) In 4+ In22] 

4·1"" xe - ax ln x Et(bx)dx=- ~2[{ln(1 + ~) - a:b}(y+ln(a + b) - l) 

- (a +nb\ lI+ t <t> C: b ' 2, n + 1) 
6. L" x JJe-axJn x E 1 (bx ) dx= (~~:) ~l l [{'I' (p + 1) - In (a+ b)} <t> (a: b ' 1, p + 1) 

- <t>C : b , 2, p + 1)] 

p > - l. 
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4.6. Combination of Two Exponential Integrals 

1. f EI(ax)EI(bx)dx=xEI(ax)EI(bx) +(~+i)EI{(a+b)x} 
1 1 

-- e- ax EI (bx) -- e-bx EI (ax) 
a b 

a>b 

4. !oEI(ax) Ei(bx)dx =~ [(a~b) In (a~b)_(~) In (i)] a>b 

5. f E I (ax)Ei(ax)dx=xE I (ax)Ei(ax) -~ [e- axEi(ax) + eaxE I (ax)] 

6. foE I (ax)Ei(ax)dx= 0 

f'" n! [1 { (b) n 1 ( a )nI} 
10. Jox"EI(ax) E t(bx)dx = -(n+l) an+1 In a+b +];I m a+b 

11. fo"'xP[EI (x) )2dx=2-P r~p+l) ~ O/2)m 
J (p + 1) ,t-o (m + p + 1) 

f(p+l) (1 ) 
=2-P (p+l) <I> 2' l,p+l p >-1 
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12. tE1(x)EI(a-x)dx=2(Y+ In a)e- a+2(l -ay-a In a)EI(a) 

o '" (-a)m 
-a{~(2) + (y+ln a)2}-2a L -'-2 

",= 1 m.m 

13. LEI(x)EI(x-a)dx = e- a{ln 2 -e2aE 1(2a) }+~ a{[y+In a)2 - 2~(2)} 
-a(y+In a)Ei(a) -a In 2{EI(a) +Ei(a)} 

1 m 1 
where b2m =-2 +2 L (2 -1)' 

and 

m n=1 n 

1 m+1 1 
b2 ",+1 = (2m + 1) + 2 t:l (2n -1) 

+ In (a + c) In ( a + ~ + c) + In (b + c) In (a + ~ + c) 

-In2 (a + b + c) 

( '" 7T2 (1) 17. Jo e-x E 1(x)E 1(x)dx=(;-2L2 "3 +2 In 2In 3-In2 3 

= 1.228558 . 
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23. a e-ax Edx) Ei{ (a-I) x} dx= - ~--ln2(a-I) + In(a+ 1) In(a -1) I x 2 1 

o 12 2 

-~--x (-1)'" (I-a)'" 
£.; m 2 1 + a m=l 

r oo 71"2 
24. Jo e-2X Ei(x)Ei(x)dX=4 

25. c2 L'" XEl (ax) El(bx) e-cxdx= ~2 -Lz (a+ ~ + c) -Lz C+ ~ + c) + In a In b 

[ C J (a+b+c) - In2 (a + b + c) + In (a + c) - a + c In b 

+ [In (b + c) - b ~ c J In ( a + ! + C) 

26. Loo xe- X El (x) El (x) dx= ~2 - 2L2G) + 2 In 2 In 3 -Inz 3-ln 3 

= 0.129946 ... 

C" + 1 r oo . 71"2 (a) (b ) 
27. -;:;:T )0 xIlEi(ax)El(bx)e-Cxdx=r;-L2 a+b+c -L2 a+b+c 

+ In a In b - In2 (a + b + c) 

{ "l ( c ) m} (a + b + C) 
+ In (a + c) - ,t;1 m a + c In b 

+ (a+b+ C)"}] ( c )'" 
b +c a+b+c 

30. El(X)dx El(y)e-alx-Yldy=-In 2--. --Inz (a+l) 100 1'" 4 71"2 1 . 
o 0 a 6a2 a2 

+- ~ -2 '" (-I)m+l (I-a)'" 
a2 £.; m2 1 + a 

m= l 

31. 10'" In x [E1 (x) Fdx=- [~(2) + 2( y+ 1) In 2+ In2 2J 

32. LX' x In XEl (X)El (x)dx=-~ [~(2) + In2 2 -y-~+ 2( y-l) In 2] 

roo n! [ n 1 ] 
33. Jo xn In xE1(x)E1(x)dx=-(n+l) ~(2) +ln2 2-2y '~12mm +2(y+A) In 2-2B 
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where 1 n 1 ( 1 ) 
A = n + 1 - ,~t m 1 + 2m ' 

fOO f(p + 1) [{ . I . } 00 1 
34. xP In xE t (x)Et (x)dx= (1+ 1) 2" \)I(p + 1) - 1+ 1 - In 2 2: 2>n(m+ + 1) 

o J I ",= 0 P 

00 1 ] 
-,~o 2m(m+ p+ 1)2 

p>-l 

4.7. Combination of Exponential Integral With Bessel Functions 

( 00 1 
2. Jo xEt(ax) J o(bx)dx= b2 [1 -a(a2 + b2) - t/2] 

p>O 

p , q >- 1 

7. r E t (x)Io(bx)dx=i (I- COS-I b) 0< b~ 1 

( 00 . 1 , 
9. Jo xEt (ax) Io(bx)dx=-1} [1 -a(a2 - b2 ) - t/2 ] a>b 
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p>-1 

13. fooo X- I/2E 1 (ax)}1 (b V;) dx=~ [1'+ In (::) + EI (::)] 

roo q-p/2 Yx _ (b)P r(q+ 1) 1 
14. Jo x EI(ax)}p(b x) dx- 2" f(p+l) X aq+l (q+l) 

X 2F2(Q+l,Q+l;P+l,q+2;-::) 

15. fo" E1(ax )Yo(bYx) dX=4:2 [1'+ In (::)-r b2/(4a)Ei (::)] 

16. fo" EI (ax)Io(b Yx) dx= :2 [eb2/(4a)-I] 

17. fo" x n/2E 1 (ax)I,,(b Yx) dx= (_l)n+ln! (~r+2 [1- en (- ::) eb2/(4a)] 

18. r" x q- (P+I)/2E 1(ax)H p (b Yx) dx='!:. fi bP+1
q X f(Q+l)f(Q+l) 

Jo a V;. (4a) f (p+~) f(Q-p+2) 

p, Q >-1 

3 
q>-I,p>-2 

1 
-1<p<-

2 

3 1 
-- < p<-

2 2 

5 3 
-- < p < --

2 2 

22. eaxEdax )Ho(bVx )dx =- eb2/(4a ) erfc --foe - 1T ( b ~ 
o a 2Va 

r" (1) (Tf') 1/2 (1 1 1) 23. Jo x-I/2eO -a/2)Ko "2 ax Edx)dx= --;; 2FI 2' 2; 1; 1-~ 

24. r" e- bx/2}0(bx/2)E1 (ax)dx = V2b2In [(a + b) + V (~+ b)2 + a2
] 

Jo a(l+ 2) 
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25.1"" e±bx/2/o (bx) E, (ax)dx= __ =-----=-=-2-===__ 
o 2 v'a(v'a+v'a+b) 

a> b for upper sign 

1 1 -- < p <-
2 2 

1
"" 7T- 1/2 (2)P f(I + 2p )f(~- p) 

27. xPe(a- ilxlp(x)E,(ax)dx=---
o a a2 + 1 p -

2 

a;;:o1,-

1"" 4 2 { . (b 2 
) ( b2

) } 29. 0 E,(ax)]o(bYx)lnxdx=b2e- b/(4a) El 4a +lna-In 4a 

1 1 
- <p< -
2 2 

- :2 {E' (~:)+ln a+ln (!:)}+ :2 (In a-3y) 

1"" - - (a/2)2Af(p+A+ 1) 
30. 0 xpE , (X)]Hv (a v'x)}A- v(av'x)dx=f(A + V+ 1)f(A- V+ 1) (p+ A + 1) 

1 
X J' 4 (A + 2' A + 1, A + p + 1, 

A+p+1; A-v+1, iI.+v+1, 

2A+1, A+p+2; -a2 ) A+p+1 >0 

31. L" Edx/a) ber (2Vx)dx= sin a 

32. f~ Edx/a)bei (2Vx)dx= (I-cos a) 

4.8. Combination of Exponential Integral With Other Special Functions 

See 4.2.20 for Evaluation of this integral. 

roo 1 [( a)-p-1J 2')0 E,(ax)f(p+1,bx)dx=-;;f(p+1) 1- 1+[; 

p>-1 

See 4.2.20 for Evaluation of this integral. 
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1" 1 x 1 (b)1Il+P+2 
3. EI(ax)y(p+ 1, bx)ebXdx=b f(p+ 1) ~ (m+ +2) a 

o m~ O p 

1 (b)P+2 (b ) = b f (p + 1) ~ <I> ~,I, p + 2 p>-I,a>b 

1'" -nl[ (a-b) 11 - 11 (b) IIi] 
4. 0 EICax)y(n+ 1, bx)ebXdx=-b . In -b- + ~I m ~ a>b 

1'" p- I (b - I)x .. - f(p)f(p)f(1-a) 
5. 0 x e IFI(a , p, x)EJ(bx)dx- bPf(p + I-a) 

x2FJ (p-a , p;p-a + l; I-i) p > O,a < I 

6 . fo'" xPJF J(2p+ 1- a; 2p+ 1; x)J2P(2Vbx)E I (x)dx 

f(2p+I) 1 
= f(a) . bP- aeb f(a-2p, b)y(a , b) p>-2,a>-I 

f oo alL+I /2 f(P+IL + I) 
7. 0 xp- I/2r ax/2MK, IL(ax)EJ(bx)dx= blL+p+l (P+IL+I) 

X 3F2 G+ K+ IL, p+ IL+ 1, p+ IL+ 1; 21L+ 1, p+ IL+ 2; -~) p+ IL >-1 

foo 1 
8. 0 e- (p - l)xL,,(px)E J (x)dx= (n+ 1) 2FI (1, n+ 1; n + 2; 1- p) 0<p<2 

f '" 1 [ ( 1 )"+1] 9. 0 L,,(x)EJ(ax)dx = (n+I) 1- I-~ 

I 00 • 1 (a) 1 ( b2
) 10. 0 s£(bx)EJ (ax)dx=-~ tan - I b - 2b In 1 + a2 

f oo 1 
11. 0 Ci(ax)EJ (ax)dx =- 4a (7T+ 2In 2) 

f'" .;,- 1 ( a)I/2 1 (Va+b-w) 
12. 0 erf(v bx)EJ(ax)dx=~ 1+[; +2b In Va+b+W 

f" (b2 ) dx 1 14. 0 erfc (ax)EJ x2 x 3 = 2b2 (I-2ab)e - 2ab+2a2EJ(2ab) 

I'" (b2)dx 00 (-2ab)m 
15. erfc(ax)EJ 2" -= [S(2) +(y+ In2ab)2]+2~ 12 

o X X m ~ J m.m 

4.9. Miscellaneous Integrals 

f'" 1 1 00 bl/! ( mp ) 1. (I-brPx) - IEI(ax)dx=-+- ~ -In 1 +-
o a p m ~ l m a 

-l~b<I 
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fOO l 00 ( - 1 ) III ( mp ) 
2. (l + beJJx ) - 'E,(ax )dx=-- ~ - - In 1+-

o p II! = 1 bmm a 
b > 1 

fOO " (-l)m ( 2m + 1) 
3. 0 sech xE , (ax) dx = 2 ,t:o (2m + 1) In 1 +--a-

fOO 1 00 (- 1)111 ( 2m) 
4. tanh xE, (ax) dx = -+ ~ --In 1+-

o a 11/ = 1 m a 

f" 3 2 00 ( - 1) II! ( 2m) 
5. In (cosh x )E, (ax)dx= -2a2-~ ln 2- ~ m2 In l + - a-

o 111 = 1 

JOO dx 
In 6- 8 , let F(p, q) = Kq( x ) ___ 

2v iif) x JJ 

7. fo" rep, b/x )E , (ax )dx= b24 - JJF( 3 - p , p ) 

8. fooo E,(b/x )E, (ax )dx= 16bF(3, 0) 

JOO dx 
In 9- 12, let G(p , q) = e~KrJ... x) -, 

ab x' 

J" (2b2)JJ ( 1) 
9. 0 [x(x+ 2b)]JJ - ' /2E , (ax )dx = V; r P +"2 C (p + l , p ) 

10. J oo y(X+ b) E , (ax )dx = bC(l , l) 
o x(x + 2b) 

1 p > - -
2 

11. foOl [(Yx+ 2b + Yx) 2JJ- (Yx+ 2b - y~) 2JJ] E, (ax )dx = p(2b )JJ+'C(2 , p) 

12. f" [x(x+ 2b)] - JJ/ 2 p~( 1 + ~) E,(aX) dx= ~b' -PCG- p , ~ + q) 
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