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Notations

Traditional name

Euler—M ascheroni constant

Traditional notation

Y

Mathematica StandardForm notation

Eul er Ganma

Primary definition

02.06.02.0001.01
n

1
y=Ilim [ZE_ log(n)

k=1

Euler formula

Specific values

02.06.03.0001.01
v == 0.577215664901532860606512090082402431042159335939923598805767234884867726777664670936947063 ...

Above approximate numerical value of y shows 90 decimal digits.

General characteristics

The Euler-Mascheroni number y isaconstant. It is a positive real number. Whether y isirrational or transcenden-
tal over Q are not known.

Series representations

Generalized power series

02.06.06.0019.01

2l )

1
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02.06.06.0001.01
> 1 1

Y= Z(Iog[l— —) + —) +1
= k/ k

02.06.06.0002.01
log(2) 1 & (-D¥logk)

D SR

109(2) i

02.06.06.0003.01

[}

(1)K
v= ) —— llog,(k)]
k=1 k

02.06.06.0004.01

[2Kk+1)
=log2)- ) ——
kzl‘ 42k +1)

02.06.06.0005.01
oo (_1)k y
r=) —{K
k

k=2

02.06.06.0006.01

2 k-1
'y::]_—z
k=2 k

02.06.06.0007.01
& (k=1) (k) -

D
LT

k=2

02.06.06.0008.01
{2k+1) -

Iog(2)
B Z 2k+1

k=1

02.06.06.0010.01
3y & 2k+1)-
o) e
o 42k+1
02.06.06.0011.01
*©  /2k+1)

= Sk 1) 2k+1)

02.06.06.0012.01

(-1 ({(k)
~log(2) + Z

02.06.06.0013.02
18 (-Dk-2) ¢k -

5
= —-log(2) - =
TR 2;{ k
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02.06.06.0014.01

-D*k-1)
)r==——|09(2) ZT@“‘)'

02.06.06.0015.01
4] > (-D*ek+1)

::Iog(— — "
oda 2k+ D)

02.06.06.0016.01

16 © (=D Kk) -1
=:1+|Og(_)+22( ) (K -1)
On =2 kK

Other series representations

02.06.06.0017.01
2k+171 (_ 1)]

av:ik e

k=1 j=ok J

02.06.06.0018.01

100000000

61 ,gcd(l,n)

SERYNN)

2 i3 amins 1(klmn(k+m)(l+n))

Product representations

02.06.08.0001.01
1

ﬁ [1_[ s 1) gk [k]]ml

n=0

J. Sondow

Integral representations

On the real axis

Of thedirect function

02.06.07.0001.01

=— f e tlog(t) dt
0

02.06.07.0002.01
1

y = —f log(—log(t)) dt
0

02.06.07.0003.01

= o )
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02.06.07.0004.01
4 o
= f e v log(t) dt — log(4)
Vo

02.06.07.0005.01
1

16577 -t
y::—f dt
0 t(dL-t)

02.06.07.0006.01

11— t—e M
pe [,
0 t

Barnes formula

02.06.07.0007.01

o] 1
S
0 \et—1 tet

02.06.07.0008.01
t2 t

e —e
;y==2f —dt
0 t

02.06.07.0009.01

af et -t
¥ = f dt/;a>0AB>0
a-fBJo t
02.06.07.0010.01
oo @t x1— et
Y =- —dt+f dt—log(X)/;X>O
x t 0 t

02.06.07.0011.01

y= —f tet dt

02.06.07.0012.01

RS
Y= —|—=—e€"|dt
o t\t+1

02.06.07.0013.01
1 S t
y=—+2 f ———at
2 Jo (+1)(e?t-1)

Hermite's formula

02.06.07.0014.01

n-1 1 1
dt—log(n)+2—+ —
k=1 k

2n

00 t
fo (M2 +2) (27— 1)
02.06.07.0015.01

e
y=1- e dt
o t+1i=

Catalan'sformula
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02.06.07.0016.01

o0 ] 1
= —f —(cos(t)— ]dt
o t t2+1

02.06.07.0017.01

x1 — cog(t) oo COS(t)
y::f fdt—f Tdt—log(x)/;x>0
0 X

02.06.07.0018.01

11 1
y::f ( + —]dt
o\logt)y 1-t

02.06.07.0019.01

1 1 1
———
ol\logl-t) t

02.06.07.0020.01

ol 1
)yzzf —( - Jo(21) |at
o tlt?+1

02.06.07.0021.01

! fmt‘”‘lB(t Lt]) dt Zn:Bk/n N
= —— - +)>) —/ine
4 2 N " k

k=2

Multiple integral representations

02.06.07.0023.01

1l x-1
v [ [ ayax
0 Jo (1-xy)log(xy)

02.06.07.0022.01
>l mty(sinGrtu)
)Y==|Og(2)—nfftan(—)[ , —t)dtdu
o Jo 27\ sin(ru)

Limit representations

02.06.09.0001.01

li !
e

S—

02.06.09.0002.01

retnfe )

02.06.09.0003.01
o
y= lim [Z(kx - xk)J
x-1* P

02.06.09.0004.01
y == lim (Hn1 —log(m)
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02.06.09.0011.01

AL
yz:rLLTo 2n /’
(s
n n Minkk-1,n-k) n-i n2 /.
neN*/\An::Z(l.q)zHHn/\Ln: Iog(Sn)/\Sn:nmml_lln >1_[ (k+n)2d2"(i)/]/\dn —lom(L 2, ... 1)
o d2znm kel =0 j=i+l

02.06.09.0005.01

1 [” ook Iogz(n))

D

k=1

= -m

n-eo 2 og(n)
02.06.09.0006.01

y= Iing (li(e*™) - log(a)) — log(x) /; x> 0

02.06.09.0007.01

" log(px)
1 /i pkeP

y == lim |log(pn) -
N—-oo Py pk —

02.06.09.0012.01

n 1
y= ILLT, —|og[|09(pn)]_[[1— —]] [ipceP

k=1 Pk

Mertens theorem

02.06.09.0008.01

. S 1
y=lim —log(logn) - > én - pk)log[l— —] lipelP

k=1 Pk

02.06.09.0009.01

1 1 1
y =log| — 7% [ lim G(n—pk)[l+—] /i pceP
6 N log(n) _; P«

02.06.09.0010.01

1
y= Iing (Ei(log(x)) —Ei(log(x+ 1)) — Iog[l— —) +m‘)
X! X

A. Radovill

02.06.09.0013.01
o2 N1 z1-K)
=Ilim | —— —log(n) + - =
Y N—oo 2n 9 k=2[ k nk ]

02.06.09.0014.01

2 r(%) rn+1) ntts
y=Ilim -
neln+l F(n+2+%)
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02.06.09.0015.01

il

N—-oco n

02.06.09.0016.01

n1 & /kn+1)
y=Ilim|-logn)+ » ——  ———
N—-o0 ; k e k
02.06.09.0017.01
_ 1 o koK log(x)
y=1lim . - 5
X—00 o % 4 .
k20 G2 k=0i=1 i (k!)

The above formula is used for the numerical computation of Euler-Mascheroni constant in Mathematica. The
algorithm which is based on this formulais the fastest known agorithm for computing this constant.

Complex characteristics

Real part

02.06.19.0001.01
Re('y) =7y

Imaginary part

02.06.19.0002.01
Im(y)=0

Absolute value

02.06.19.0003.01
lyl=7v

Argument

02.06.19.0004.01
arg(y)=0

Conjugate value

02.06.19.0005.01
Y=y

Signum value

02.06.19.0006.01
sgn(y) =1

Differentiation

Low-order differentiation
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02.06.20.0001.01

—~ =0
0z

Fractional integro-differentiation

02.06.20.0002.01

6(Y,y Z—(l ,y
07 T(l-a)
Integration

Indefinite integration

02.06.21.0001.01

f’yd’Z:zfyZ

02.06.21.0002.01

'y
fz""lj/dZ: _
a

Integral transforms

Fourier exp transforms

02.06.22.0001.01

Filyl @ =V2r y6(2

Inverse Fourier exp transforms

02.06.22.0002.01

F @ =V2r y6@

Fourier cos transforms

02.06.22.0003.01

[ b
Feilyl (@ == E v6(2)

Fourier sin transforms

02.06.22.0004.01

2 v
Fslrl@ =,/ — —
nZ

Laplace transforms

02.06.22.0005.01

Y
L@ = -
Z
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Inverse Laplace transforms

02.06.22.0006.01
LY@ =762

Representations through more general functions

Through Meijer G

02.06.26.0003.01

1
y=7Gy3z| O+ Gﬂ(z 1 0)

Through other functions

02.06.26.0001.01

= -y(1)

02.06.26.0002.01
Y =%

Inequalities

02.06.29.0001.01

1 3
2 5

Theorems

The value of the sum of all integers whose squares divide an integer

The expected value of the sum of all integers whose squares divide an integer n is given asymptotically by

1 3
5 log(n) + 57

History

—L. Euler (1735, 1740) introduced this constant, denoted it through symbol C, and initially calculated its value to 6
decimal places,

—L. Euler (1781) calculated it to 16 digits;

—Lorenzo Mascheroni (1790) first used symbol y for this constant and calculated it to 19 correct digits;

—Soldner (1809) calculated y to 40 correct digits;

—Gauss and Nicolai (1812) verified calculation y to 40 correct digits;
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Copyright

This document was downloaded from functions.wolfram.com, a comprehensive online compendium of formulas
involving the special functions of mathematics. For akey to the notations used here, see
http://functions.wolfram.com/Notations/.

Please cite this document by referring to the functions.wolfram.com page from which it was downloaded, for
example:

http://functions.wolfram.com/Constants/E/

To refer to aparticular formula, cite functions.wolfram.com followed by the citation number.
e.g.. http://functions.wolfram.com/01.03.03.0001.01

Thisdocument is currently in a preliminary form. If you have comments or suggestions, please email
comments@functions.wolfram.com.

© 2001-2008, Wolfram Research, Inc.



