
ExpIntegralE

Notations

Traditional name

Exponential integral E

Traditional notation

EΝHzL
Mathematica StandardForm notation

ExpIntegralE@Ν, zD

Primary definition
06.34.02.0001.01

EΝHzL � à
1

¥ ã-z t

tΝ
 â t �; ReHzL > 0

Specific values

Specialized values

For fixed Ν

06.34.03.0001.01

EΝH0L � ¥� �; ReHΝL < 1

06.34.03.0002.01

EΝH0L �
1

Ν - 1
�; ReHΝL > 1

06.34.03.0017.01

EzH-1L � -ã H-1Lz SubfactorialH-zL
For fixed z

06.34.03.0003.01

E0HzL �
ã-z

z

06.34.03.0004.01

E 1

2

HzL �
Π

z
J1 - erfI z NN



06.34.03.0005.01

E 1

2

HzL �
Π

z
erfcI z N

06.34.03.0006.01

E
n+

1

2

HzL �
H-1Ln Π zn-

1

2

H1 � 2Ln

erfcI z N - ã-z â
k=0

n-1 zk

H1 � 2 - nLk+1

�; n Î N

06.34.03.0007.01

E
-

1

2

HzL �
Π

2 z3�2  erfcI z N +
ã-z

z

06.34.03.0008.01

E 1

2
-n

HzL � G n +
1

2
z-n-

1

2  erfcI z N - ã-z â
k=0

n-1 1

2
- n

n-k-1
H-zLk-n �; n Î N

06.34.03.0009.01

E1HzL � -EiH-zL +
1

2
logH-zL - log -

1

z
- logHzL

06.34.03.0010.01

E1HzL - E1H-zL � 2 ShiHzL + logH-zL - logHzL
06.34.03.0011.01

EnHzL � -
H-zLn-1

Hn - 1L !
EiH-zL -

1

2
logH-zL - log -

1

z
+ logHzL - ã-z â

k=1

n-1 zk-1

H1 - nLk

�; n Î N+

06.34.03.0018.01

EnHzL �
ã-z

z
- n zn-1 GH-n, zL �; n Î N+

06.34.03.0012.01

E-1HzL �
ã-z Hz + 1L

z2

06.34.03.0013.01

E-nHzL � n! ã-z â
k=0

n zk-n-1

k !
�; n Î N

06.34.03.0015.01

EnHzL � zn-1
H-1Ln

Hn - 1L !
EiH-zL +

1

2
log -

1

z
- logH-zL + logHzL + ã-z â

k=0

-n zk

H1 - nLk+n

- ã-z â
k=1-n

-1 zk

H1 - nLk+n

�; n Î Z

06.34.03.0016.01

E
n+

1

2

HzL � zn-
1

2 erfcI z N G
1

2
- n + ã-z â

k=0

-n-1 zk+
1

2

J 1

2
- nN

k+n+1

- ã-z â
k=-n

-1 zk+
1

2

J 1

2
- nN

k+n+1

�; n Î Z

Values at infinities

06.34.03.0014.01

EΝH¥L � 0
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General characteristics

Domain and analyticity

EΝHzL is an analytical function of Ν and z which is defined in C2. For fixed z, it is an entire function of Ν.

06.34.04.0001.01HΝ * zL �EΝHzL � HC Ä CL �C

Symmetries and periodicities

Mirror symmetry

06.34.04.0002.02

EΝ Hz�L � EΝHzL �; z Ï H-¥, 0L
Periodicity

No periodicity

Poles and essential singularities

With respect to z

For fixed Ν, the function EΝHzL has an essential singularity at z � ¥� . At the same time, the point z � ¥�  is a branch

point for generic Ν.

06.34.04.0003.01

SingzHEΝHzLL � 88¥� .¥<<
With respect to Ν

For fixed z, the function EΝHzL has only one singular point at Ν = ¥� .  It is an essential singular point. 

06.34.04.0004.01

SingΝHEΝHzLL � 88¥� , ¥<<
Branch points

With respect to z

For fixed Ν, not being a nonpositive integer, the function EΝHzL has two branch points: z � 0, z � ¥� . At the same time, the

point z � ¥�  is an essential singularity.

06.34.04.0005.01

BPzHEΝHzLL � 80, ¥� <
06.34.04.0006.01

RzHEΝHzL, 0L � log �; Ν Î Z ê Ν Ï Q

06.34.04.0007.01

Rz E p

q

HzL, 0 � q �; p Î Z ì q - 1 Î N+ ì gcdHp, qL � 1
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06.34.04.0008.01

RzHEΝHzL, ¥� L � log �; Ν Î Z ê Ν Ï Q

06.34.04.0009.01

Rz E p

q

HzL, ¥� � q �; p Î Z ì q - 1 Î N+ ì gcdHp, qL � 1

With respect to Ν

For fixed z, the function EΝHzL does not have branch points.

06.34.04.0010.01

BPΝHEΝHzLL � 8<
Branch cuts

With respect to z

For fixed Ν, not being a nonpositive integer, the function EΝHzL is a single-valued function on the z-plane cut along the

interval H-¥, 0L, where it is continuous from above.

06.34.04.0011.01

BCzHEΝHzLL � 88H-¥, 0L, -ä<<
06.34.04.0012.01

lim
Ε®+0

EΝHx + ä ΕL � EΝHxL �; x < 0

06.34.04.0013.01

lim
Ε®+0

EΝHx - ä ΕL � EΝHxL -
2 Π ä ã-Π ä Ν xΝ-1

GHΝL �; x < 0

With respect to Ν

For fixed z, the function EΝHzL does not have branch cuts.

06.34.04.0014.01

BCΝHEΝHzLL � 8<
Series representations

Generalized power series

Expansions at generic point Ν � Ν0

For the function itself

06.34.06.0017.01

EΝHzL µ EΝ0
HzL -

GH1 - Ν0L
z

Iz GH1 - Ν0L 2F
�

2H1 - Ν0, 1 - Ν0; 2 - Ν0, 2 - Ν0; -zL - zΝ0 I-H-Ν0
+ logHzL + ýMM HΝ - Ν0L +

GH1 - Ν0L
2 z

 JzΝ0 JI-H-Ν0
+ logHzL + ýM2

+ ΨH1LH1 - Ν0LN - 2 z GH1 - Ν0L2
3F

�
3H1 - Ν0, 1 - Ν0, 1 - Ν0; 2 - Ν0, 2 - Ν0, 2 - Ν0; -zLN

HΝ - Ν0L2 + ¼ �; HΝ ® Ν0L
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06.34.06.0018.01

EΝHzL µ EΝ0
HzL -

GH1 - Ν0L
z

Iz GH1 - Ν0L 2F
�

2H1 - Ν0, 1 - Ν0; 2 - Ν0, 2 - Ν0; -zL - zΝ0 I-H-Ν0
+ logHzL + ýMM HΝ - Ν0L +

GH1 - Ν0L
2 z

 JzΝ0 JI-H-Ν0
+ logHzL + ýM2

+ ΨH1LH1 - Ν0LN - 2 z GH1 - Ν0L2
3F

�
3H1 - Ν0, 1 - Ν0, 1 - Ν0; 2 - Ν0, 2 - Ν0, 2 - Ν0; -zLN

HΝ - Ν0L2 + OIHΝ - Ν0L3M
06.34.06.0019.01

EΝHzL �

zΝ0-1 â
k=0

¥ 1

k !
 â
s=0

k H-1Ls k
s

logk-sHzL GHsLH1 - Ν0L - z1-Ν0 â
j=0

s H-1Ls- j s

j
Hs - jL ! GH1 - Ν0L- j+s+1 log jHzL s- j+1F

�
s- j+1Ia1, a2, ¼,

as- j+1; a1 + 1, a2 + 1, ¼, as- j+1 + 1; -zM HΝ - Ν0Lk �; a1 � a2 � ¼ � ak+1 � 1 - Ν0 ì k Î N

06.34.06.0020.01

EΝHzL µ EΝ0
HzL H1 + OHΝ - Ν0LL

Expansions at generic point z � z0

For the function itself

06.34.06.0021.01

EΝHzL µ

EΝHz0L + G H1 - ΝL z0
Ν-1

1

z0

Ν
argJz-z0N

2 Π

z0

Ν
argJz-z0N

2 Π

- 1 - z0
Ν-2 GH2 - Ν, z0L + GH2 - ΝL 1

z0

Ν
argJz-z0N

2 Π

z0

Ν
argJz-z0N

2 Π

- 1 Hz - z0L +

1

2
 z0

Ν-3 GH3 - Ν, z0L + GH3 - ΝL 1

z0

Ν
argJz-z0N

2 Π

z0

Ν
argJz-z0N

2 Π

- 1 Hz - z0L2 + ¼ �; Hz ® z0L
06.34.06.0022.01

EΝHzL µ EΝHz0L + G H1 - ΝL z0
Ν-1

1

z0

Ν
argJz-z0N

2 Π

z0

Ν
argJz-z0N

2 Π

- 1 -

z0
Ν-2 GH2 - Ν, z0L + GH2 - ΝL 1

z0

Ν
argJz-z0N

2 Π

z0

Ν
argJz-z0N

2 Π

- 1 Hz - z0L +

1

2
 z0

Ν-3 GH3 - Ν, z0L + GH3 - ΝL 1

z0

Ν
argJz-z0N

2 Π

z0

Ν
argJz-z0N

2 Π

- 1 Hz - z0L2 + OIHz - z0L3M
06.34.06.0023.01

EΝHzL � GH1 - ΝL â
k=0

¥ z0
-k

k !

1

z0

Ν
argJz-z0N

2 Π

z0

argJz-z0N
2 Π

Ν+Ν-1 H-1Lk H1 - ΝLk - 2F
�

2H1, 1 - Ν; 1 - k, 2 - Ν; -z0L Hz - z0Lk
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06.34.06.0024.01

EΝHzL µ EΝHz0L + G H1 - ΝL z0
Ν-1

1

z0

Ν
argJz-z0N

2 Π

z0

Ν
argJz-z0N

2 Π

- 1 + OHz - z0L

Expansions on branch cuts

For the function itself

06.34.06.0025.01

EΝHzL µ EΝHxL + xΝ-1 ã
2 Π ä Ν g argHz-xL

2 Π
w

- 1 GH1 - ΝL - xΝ-2 ã
2 Π ä Ν g argHz-xL

2 Π
w

- 1 GH2 - ΝL + GH2 - Ν, xL Hz - xL +

1

2
 xΝ-3 ã

2 Π ä Ν g argHz-xL
2 Π

w
- 1 GH3 - ΝL + GH3 - Ν, xL Hz - xL2 + ¼ �; Hz ® xL ß x Î R ß x < 0

06.34.06.0026.01

EΝHzL µ EΝHxL + xΝ-1 ã
2 Π ä Ν g argHz-xL

2 Π
w

- 1 GH1 - ΝL - xΝ-2 ã
2 Π ä Ν g argHz-xL

2 Π
w

- 1 GH2 - ΝL + GH2 - Ν, xL Hz - xL +

1

2
 xΝ-3 ã

2 Π ä Ν g argHz-xL
2 Π

w
- 1 GH3 - ΝL + GH3 - Ν, xL Hz - xL2 + OIHz - xL3M �; x Î R ß x < 0

06.34.06.0027.01

EΝHzL � GH1 - ΝL â
k=0

¥ x-k

k !
ã

2 Π ä Ν g argHz-xL
2 Π

w H-1Lk xΝ-1 H1 - ΝLk - 2F
�

2H1, 1 - Ν; 1 - k, 2 - Ν; -xL Hz - xLk �; x Î R ß x < 0

06.34.06.0028.01

EΝHzL µ EΝHxL + xΝ-1 ã
2 Π ä Ν g argHz-xL

2 Π
w

- 1 GH1 - ΝL + O Hz - xL �; x Î R ß x < 0

Expansions at z � 0

For the function itself

General case

06.34.06.0001.02

EΝHzL µ GH1 - ΝL zΝ-1 -
1

1 - Ν
+

z

2 - Ν
-

z2

2 H3 - ΝL + ¼ �; Hz ® 0L
06.34.06.0029.01

EΝHzL µ GH1 - ΝL zΝ-1 -
1

1 - Ν
+

z

2 - Ν
-

z2

2 H3 - ΝL + OIz3M
06.34.06.0002.01

EΝHzL � GH1 - ΝL zΝ-1 - â
k=0

¥ H-1Lk zk

Hk - Ν + 1L k !

06.34.06.0003.01

EΝHzL � GH1 - ΝL zΝ-1 -
1

1 - Ν
 1F1H1 - Ν; 2 - Ν; -zL
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06.34.06.0004.02

EΝHzL µ GH1 - ΝL zΝ-1 -
1

1 - Ν
 H1 + OHzLL

06.34.06.0030.01

EΝHzL � F¥Hz, ΝL �; FnHz, ΝL � GH1 - ΝL zΝ-1 - â
k=0

n H-1Lk zk

Hk - Ν + 1L k !
�

GH1 - Ν, zL zΝ-1 +
H-1Ln zn+1

H-n + Ν - 2L Hn + 1L !
 2F2H1, n - Ν + 2; n + 2, n - Ν + 3; -zL í n Î N

Summed form of the truncated series expansion.

Special cases

06.34.06.0031.01

E1HzL µ -logHzL - ý + z + OIz2M
06.34.06.0032.01

E2HzL µ 1 -
z2

2
+ HlogHzL + ý - 1L z + OIz3M

06.34.06.0033.01

EnHzL µ
H-zLn-1

Hn - 1L !
 HΨHnL - logHzLL - â

k=0

n-2 H-1Lk zk

Hk - n + 1L k !
-

H-1Ln zn

n!
+ OIzn+1M �; n Î Z ß n > 2

06.34.06.0034.01

E1HzL � -logHzL - â
k=1

¥ H-1Lk zk

k k !
- ý

06.34.06.0005.01

EnHzL �
H-zLn-1

Hn - 1L !
 HΨHnL - logHzLL - â

k=0
k¹n-1

¥ H-1Lk zk

Hk - n + 1L k !
�; n Î N+

06.34.06.0006.01

EnHzL � -
H-zLn

n!
 2F2H1, 1; 2, n + 1; -zL +

H-zLn-1

Hn - 1L !
HΨHnL - logHzLL - â

k=0

n-2 H-1Lk zk

Hk - n + 1L k !
�; n Î N+

06.34.06.0007.01

E1HzL µ -logHzL + OH1L �; Hz ® 0L
06.34.06.0008.01

E2HzL µ 1 + OHz log HzLL �; Hz ® 0L
06.34.06.0009.01

E3HzL µ
1

2
+ OHzL �; Hz ® 0L

06.34.06.0010.01

EnHzL µ
1

n - 1
 H1 + OHzLL +

H-zLn-1

Hn - 1L !
 HΨHnL - logHzLL �; Hz ® 0L ì n - 2 Î N+
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06.34.06.0011.01

E-nHzL � n! z-n-1 ã-z â
k=0

n zk

k !
�; n Î N

06.34.06.0012.01

E-nHzL µ n! z-n-1 H1 + OHzLL �; Hz ® 0L ß n Î N

Asymptotic series expansions

06.34.06.0013.01

EΝHzL µ
1

z
 ã-z

2F0 1, Ν; ; -
1

z
�; H z¤ ® ¥L

06.34.06.0014.01

EΝHzL µ
1

z
 ã-z 1 + O

1

z
�; H z¤ ® ¥L

06.34.06.0035.01

EΝHzL µ
ã-z

z
�; H z¤ ® ¥L

Residue representations

06.34.06.0015.02

EΝHzL � zΝ-1 GH1 - ΝL - â
j=0

¥

ress

z-s

1 - Ν - s
 GHsL  H- jL

06.34.06.0016.02

EΝHzL � ress GHsL z-s 
1

s + Ν - 1
 H1 - ΝL + â

j=0

¥

ress

z-s

s + Ν - 1
 GHsL  H- jL

Integral representations

On the real axis

Of the direct function

06.34.07.0001.01

EΝHzL � zΝ-1 à
z

¥

t-Ν ã-t  â t �;  argHzL¤ < Π

Contour integral representations

06.34.07.0002.01

EΝHzL � zΝ-1 GH1 - ΝL -
1

2 Π ä
 à

L

GHsL GH1 - Ν - sL
GH2 - Ν - sL  z-s â s

06.34.07.0003.01

EΝHzL � zΝ-1 G H1 - ΝL -
1

2 Π ä
à

Γ-ä ¥

Γ+ä ¥ GHsL GH1 - Ν - sL
GH2 - Ν - sL  z-s â s �; 0 < Γ < 1 - ReHΝL í  argHzL¤ <

Π

2

http://functions.wolfram.com 8



06.34.07.0004.01

EΝHzL �
1

2 Π ä
 à

L

GHs + Ν - 1L GHsL z-s

GHs + ΝL  â s

06.34.07.0005.01

EΝHzL �
1

2 Π ä
à

Γ-ä ¥

Γ+ä ¥ GHs + Ν - 1L GHsL z-s

GHs + ΝL  â s �; maxH1 - ReHΝL, 0L < Γ í  argHzL¤ <
Π

2

Continued fraction representations
06.34.10.0001.01

EΝHzL �
ã-z

z +
Ν

1 +
1

z +
Ν + 1

1 +
2

z +
Ν + 2

1 +
3

z + ¼

�; z Ï H-¥, 0L

06.34.10.0002.01

EΝHzL �
ã-z

z + Kk 2
1

2
I-1-H-1LkM k

1

2
I1+H-1LkM J k-1

2
+ ΝN 1

2
I1-H-1LkM

, z
1

2
IH-1Lk+1M

1

¥
�; z Ï H-¥, 0L

06.34.10.0003.01

EΝHzL � ã-z � Ν + z - Ν � 2 + Ν + z -
2 HΝ + 1L

4 + Ν + z -
3 HΝ + 2L

6 + Ν + z -
4 HΝ + 3L

8 +Ν +z -
5 HΝ + 4L

10 + Ν + z + ¼

�; z Ï H-¥, 0L

06.34.10.0004.01

EΝHzL �
ã-z

z + Ν + KkH-k Hk + Ν - 1L, Ν + 2 k + zL1
¥

�; z Ï H-¥, 0L
06.34.10.0005.01

EΝHzL � zΝ-1 GH1 - ΝL -
ã-z

1 - Ν -
H1 - ΝL z

2 - Ν +
z

3 - Ν -
H2 - ΝL z

4 - Ν +
2 z

5 - Ν -
H3 - ΝL z

6 - Ν + ¼

�; z Ï H-¥, 0L
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06.34.10.0006.01

EΝHzL � zΝ-1 GH1 - ΝL -
ã-z

1 - Ν + Kk H-1Lk H1 - ΝL 1

2
I1-H-1LkM + f k-1

2
v z, 1 - Ν + k

1

¥
�; z Ï H-¥, 0L

06.34.10.0007.01

EΝHzL � zΝ-1 GH1 - ΝL - ã-z � 1 - Ν -
H1 - ΝL z

2 -Ν +z -
H2 - ΝL z

3 -Ν +z -
H3 - ΝL z

4 -Ν +z -
H4 - ΝL z

5 -Ν +z -
H5 - ΝL z

6 -Ν +z +¼

06.34.10.0008.01

EΝHzL � zΝ-1 GH1 - ΝL -
ã-z

1 - Ν + KkHHΝ - kL z, 1 - Ν + k + zL1
¥

06.34.10.0009.01

EΝHzL � zΝ-1 GH1 - ΝL -
ã-z

1 - Ν -
H1 - ΝL z

2 - Ν +
z

3 - Ν -
H2 - ΝL z

4 - Ν +
2 z

5 - Ν -
H3 - ΝL z

6 - Ν + ¼

06.34.10.0010.01

EΝHzL � zΝ-1 GH1 - ΝL -
ã-z

1 - Ν + Kk H-1Lk J k

2
N 1

2
I1+H-1LkM J k+1

2
- ΝN 1

2
I1-H-1LkM

z, 1 - Ν + k
1

¥

Differential equations

Ordinary linear differential equations and wronskians

For the direct function itself

06.34.13.0001.01

z w¢¢HzL + Hz - Ν + 2L w¢HzL + H1 - ΝL wHzL � 0 �; wHzL � c1 EΝHzL + c2 zΝ-1

06.34.13.0002.01

WzIzΝ-1, EΝHzLM � -ã-z zΝ-2
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06.34.13.0003.01

w¢¢HzL +
H-Ν + gHzL + 2L g¢HzL

gHzL -
g¢¢HzL
g¢HzL w¢HzL +

H1 - ΝL g¢HzL2

gHzL  wHzL � 0 �; wHzL � c1 EΝHgHzLL + c2 gHzLΝ-1

06.34.13.0004.01

WzIEΝHgHzLL, gHzLΝ-1M � ã-gHzL gHzLΝ-2 g¢HzL
06.34.13.0005.01

w¢¢HzL +
H-Ν + gHzL + 2L g¢HzL

gHzL -
2 h¢HzL
hHzL -

g¢¢HzL
g¢HzL w¢HzL +

H1 - ΝL g¢HzL2

gHzL +
HΝ - 2L h¢HzL g¢HzL

gHzL hHzL +
2 h¢HzL2

hHzL2
+

h¢HzL g¢¢HzL
hHzL g¢HzL -

g¢HzL h¢HzL + h¢¢HzL
hHzL  wHzL �

0 �; wHzL � c1 hHzL EΝHgHzLL + c2 hHzL gHzLΝ-1

06.34.13.0006.01

WzIhHzL EΝHgHzLL, hHzL gHzLΝ-1M � ã-gHzL gHzLΝ-2 hHzL2 g¢HzL
06.34.13.0007.01

z2 w¢¢HzL + Ha r zr + r - 2 s - r Ν + 1L z w¢HzL + Hs - a r zrL Hs + r HΝ - 1LL wHzL � 0 �; wHzL � c2 zs Ha zrLΝ-1 + c1 zs EΝHa zrL
06.34.13.0008.01

WzIzs EΝHa zrL, zs Ha zrLΝ-1M � ã-a zr
r z2 s-1 Ha zrLΝ-1

06.34.13.0009.01

w¢¢HzL + HHa rz - Ν + 1L logHrL - 2 logHsLL w¢HzL - Ha rz logHrL - logHsLL HHΝ - 1L logHrL + logHsLL wHzL � 0 �;
wHzL � c1 sz EΝHa rzL + c2 sz Ha rzLΝ-1

06.34.13.0010.01

WzIsz EΝHa rzL, sz Ha rzLΝ-1M � ã-a rz Ha rzLΝ-1 s2 z logHrL
Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

06.34.16.0001.01

EΝ+1HzL �
1

Ν
 Hã-z - z EΝHzLL

06.34.16.0002.01

EΝ-1HzL �
1

z
 Hã-z - HΝ - 1L EΝHzLL

06.34.16.0003.01

En+ΝHzL �
H-zLn EΝHzL

HΝLn

- ã-z â
k=0

n-1 zk

H1 - n - ΝLk+1

�; n Î N

06.34.16.0004.01

EΝ-nHzL � H1 - ΝLn z-n EΝHzL - ã-z â
k=0

n-1 HΝ - nLk H-zL-k-1 �; n Î N
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Identities

Recurrence identities

Consecutive neighbors

06.34.17.0001.01

EΝHzL �
1

z
 Hã-z - Ν EΝ+1HzLL

06.34.17.0002.01

EΝHzL �
1

Ν - 1
 Hã-z - z EΝ-1HzLL

Distant neighbors

06.34.17.0003.01

EΝHzL � H-1Ln HΝLn z-n En+ΝHzL - ã-z â
k=0

n-1 HΝLk H-zL-k-1 �; n Î N

06.34.17.0004.01

EΝHzL �
zn

H1 - ΝLn

EΝ-nHzL - ã-z â
k=0

n-1 zk

H1 - ΝLk+1

�; n Î N

Functional identities

Relations of special kind

06.34.17.0005.01

EnHzL �
H-zLn-1

Hn - 1L !
 E1HzL - ã-z â

k=1

n-1 zk-1

H1 - nLk

�; n Î N+

Differentiation

Low-order differentiation

With respect to Ν

06.34.20.0001.01

¶EΝHzL
¶Ν

� zΝ-1 GH1 - ΝL HlogHzL - ΨH1 - ΝLL - GH1 - ΝL2
2F

�
2H1 - Ν, 1 - Ν; 2 - Ν, 2 - Ν; -zL

06.34.20.0002.01

¶2 EΝHzL
¶Ν2

� GH1 - ΝL zΝ-1 IΠ2 cot2HΠ ΝL - 2 Π logHzL cotHΠ ΝL + Π2 csc2HΠ ΝL + log2HzL + ΨHΝL2 + 2 HΠ cotHΠ ΝL - logHzLL ΨHΝL - ΨH1LHΝLM +

2

HΝ - 1L3
3F3H1 - Ν, 1 - Ν, 1 - Ν; 2 - Ν, 2 - Ν, 2 - Ν; -zL

With respect to z
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06.34.20.0003.01

¶EΝHzL
¶z

� -EΝ-1HzL
06.34.20.0004.01

¶2 EΝHzL
¶z2

� EΝ-2HzL
Symbolic differentiation 

With respect to Ν

06.34.20.0005.02

¶n EΝHzL
¶Νn

� â
k=0

n

zΝ-1 n

k
logkHzL ¶n-k GH1 - ΝL

¶Νn-k
+ n! â

k=0

¥ H-1Ln-k zk

HΝ - k - 1Ln+1 k !
�; Ν Ï N+ ì n Î N

06.34.20.0006.02

¶n EΝHzL
¶Νn

�

zΝ-1 â
k=0

n H-1Lk n

k
logn-kHzL GHkLH1 - ΝL - z1-Ν â

j=0

k H-1Lk- j k
j

Hk - jL ! GH1 - ΝLk- j+1 log jHzL k- j+1F
�

k- j+1Ia1, a2, ¼, ak- j+1;

a1 + 1, a2 + 1, ¼, ak- j+1 + 1; -zM �; a1 � a2 � ¼ � an+1 � 1 - Ν ì n Î N

With respect to z

06.34.20.0012.01

¶n EΝHzL
¶zn

� H-1Ln H1 - ΝLn z-n EΝ HzL + ã-z â
k=0

n-1 zk-n

H1 - ΝLk+1

�; n Î N

06.34.20.0007.02

¶n EΝHzL
¶zn

� H-1Ln EΝ-nHzL �; n Î N

06.34.20.0008.02

¶n EΝHzL
¶zn

�
Π cscHΠ ΝL zΝ-n-1

GHΝ - nL - z-n GH1 - ΝL 2F
�

2H1, 1 - Ν; 1 - n, 2 - Ν; -zL �; n Î N

Fractional integro-differentiation

With respect to Ν

06.34.20.0009.01

¶Α EΝHzL
¶ΝΑ

�
Ν-Α

z
â
k=0

¥

GHkLH1L H-ΝLk
1F

�
1Hk + 1; k - Α + 1; Ν logHzLL - Ν-Α â

k=0

¥ H-zLk

Hk + 1L !
 

Ν

k + 1

Α

I-Α

2 Ν

k + 1
�; Ν Ï N+

06.34.20.0010.01

¶Α EΝHzL
¶ΝΑ

� Ν-Α à
1

¥

ã-z t t-Ν H-Ν logHtLLΑ QH-Α, 0, -Ν logHtLL â t �; ReHzL > 0

With respect to z
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06.34.20.0011.01

¶Α EΝHzL
¶zΑ

� GH1 - ΝL FCexp
HΑL Hz, Ν - 1L zΝ-Α-1 - z-Α GH1 - ΝL 2F

�
2H1, 1 - Ν; 1 - Α, 2 - Ν; -zL

Integration

Indefinite integration

Involving only one direct function

06.34.21.0001.01

à EΝHa zL â z � -
EΝ+1Ha zL

a

06.34.21.0002.01

à EΝHzL â z � -EΝ+1HzL
Involving one direct function and elementary functions

Involving power function

06.34.21.0003.01

à zΑ-1 EΝHa zL â z º
zΑ

Α + Ν - 1
HEΝHa zL - E1-ΑHa zLL

06.34.21.0004.01

à zΑ-1 EΝHzL â z º
zΑ

Α + Ν - 1
HEΝHzL - E1-ΑHzLL

Involving only one direct function with respect to Ν

06.34.21.0005.01

à EΝHzL â Ν �
Ν

z
â
k=0

¥

GHkLH1L H-ΝLk
1F

�
1Hk + 1; k + 2; Ν logHzLL - Ν â

k=0

¥ H-zLk

k + 1 k !
 I1

2 Ν

k + 1
�; Ν Ï N+

Integral transforms

Fourier cos transforms

06.34.22.0001.01

Fct@EΝHtLD HxL �
Π

2
csc

Π Ν

2
Ix2M-

Ν

2 +
2

Π
 

1

x2 HΝ - 2L 2F1 1, 1 -
Ν

2
; 2 -

Ν

2
; -

1

x2
�; x Î R ß ReHΝL > 0

Fourier sin transforms

06.34.22.0002.01

Fst@EΝHtLD HxL �
Π

2
Ix2M-

Ν

2 sgnHxL sec
Π Ν

2
+

2

Π
 

1

x HΝ - 1L 2F1 1,
1 - Ν

2
;

3 - Ν

2
; -

1

x2
�; x Î R ß ReHΝL > -1

Laplace transforms
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06.34.22.0003.01

Lt@EΝHtLD HzL �
z-Ν-1

Ν - 1
zΝ 2F1 1, 1 - Ν; 2 - Ν; -

1

z
+ HΝ - 1L Π cscHΠ ΝL z �; ReHzL > 0 ß ReHΝL > 0

Representations through more general functions

Through hypergeometric functions

Involving 1F
�

1

06.34.26.0001.01

EΝHzL � GH1 - ΝL IzΝ-1 - 1F
�

1H1 - Ν; 2 - Ν; -zLM �; Ν Ï N+

Involving 1F1

06.34.26.0002.01

EΝHzL � zΝ-1 GH1 - ΝL -
1

1 - Ν
 1F1H1 - Ν; 2 - Ν; -zL

Involving hypergeometric U

06.34.26.0003.01

EΝHzL � zΝ-1 ã-z UHΝ, Ν, zL
Through Meijer G

Classical cases for the direct function itself

06.34.26.0004.01

EΝHzL � zΝ-1 G H1 - ΝL - G1,2
1,1 z

Ν

0, Ν - 1

06.34.26.0005.01

EΝHzL � G1,2
2,0 z

Ν

Ν - 1, 0

Classical cases involving exp

06.34.26.0006.01

ãz EΝHzL �
1

G HΝL  G1,2
2,1 z

0

0, Ν - 1

Classical cases for products of exponential integrals E

06.34.26.0007.01

EΝH-zL EΝHzL �
2Ν-2

Π G HΝL G2,4
4,1 -

z2

4

0, Ν

0, Ν

2
, Ν-1

2
, Ν - 1

06.34.26.0008.01

EΝI-ä z N EΝIä z N �
2Ν-2

Π GHΝL G2,4
4,1

z

4

0, Ν

0, Ν

2
, Ν-1

2
, Ν - 1

Representations through equivalent functions

http://functions.wolfram.com 15



With inverse function

06.34.27.0001.01

EΝIQ-1H1 - Ν, zLM � Q-1H1 - Ν, zLΝ-1
GH1 - ΝL z

With related functions

06.34.27.0002.01

EΝHzL � zΝ-1 GH1 - Ν, zL
06.34.27.0003.01

EΝHzL � zΝ-1 GH1 - ΝL QH1 - Ν, zL
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