
Khinchin

Notations

Traditional name

Khinchin constant

Traditional notation

K

Mathematica StandardForm notation

Khinchin

Primary definition
02.09.02.0001.01

K � ä
k=1

¥

1 +
1

k Hk + 2L
log2HkL

Specific values
02.09.03.0001.01

K � 2.68545200106530644530971483548179569382038229399446295305115234555721885953715200280114117 ¼

Above approximate numerical value of K shows 90 decimal digits.

General characteristics

The Khintchine's number K is a constant. It is a positive real number.

Series representations

Generalized power series

02.09.06.0001.01

K � exp
1

logH2L  â
k=2

¥

log
k

k - 1
log

k + 1

k



02.09.06.0002.01

K � exp logH2L +
1

2 logH2L  â
k=1

¥ 1

k
 Ψ k +

1

2
- ΨHkL HΖH2 kL - 1L

02.09.06.0003.01

K � exp
1

logH2L  â
k=2

¥ H-1Lk I2 - 2kM
k

 Ζ¢HkL
02.09.06.0004.01

K � exp
1

logH2L  log2H2L + Li2 -
1

2
+

1

2
â
k=2

¥ H-1Lk Li2
4

k2

02.09.06.0005.01

K � exp
1

logH2L  
Π2

6
-

1

2
log2H2L + â

k=2

¥

Li2 -
1

k2 - 1

02.09.06.0006.01

K � exp
1

logH2L  â
k=1

¥ ΖH2 k, n + 1L
k

 logH2L +
1

2
Ψ k +

1

2
- ΨHkL - â

k=2

n

log 1 -
1

k
log 1 +

1

k
�; n Î N+

02.09.06.0007.01

K � exp
2

logH2L  â
k=0

¥ H-1Lk
I2k+1 - 1M logHk + 1L Hk + 1L-k-2

k + 2
-

Hk + 1L-k-3 logHk + 1L
k + 3

 

2k+2
2F1 1, k + 3; k + 4; -

2

k + 1
- 2F1 1, k + 3; k + 4; -

1

k + 1
-

2k+1 - 1

k + 2
 ΖH1,0LHk + 2, k + 2L

02.09.06.0008.01

K � exp
1

logH2L  â
k=1

¥ ΖH2 kL - 1

k
 â

j=1

2 k-1 H-1L j-1

j

Integral representations

On the real axis

Of the direct function

02.09.07.0001.01

K � exp
log2H2L

2
+

1

logH2L  à
0

Π logHt  cotHtL¤L
t

 â t +
Π2

12 logH2L
02.09.07.0002.01

K � exp
1

logH2L  à
1

¥ logHdttL
t Ht + 1L  â t

02.09.07.0003.01

K � 2 exp
1

logH2L  à
0

1 1

t Ht + 1L  log
Π t I1 - t2M

sinHΠ tL  â t
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02.09.07.0005.01

K � 2 exp
1

logH2L  à
0

1 1

t Ht + 1L  logHGH2 + tL GH2 - tLL â t

02.09.07.0004.01

K � exp
1

logH2L  à
0

1 1

t + 1
 log

1

t
 â t

Limit representations
02.09.09.0001.01

K � lim
n®¥

ã
1

logH2L  Úm=1

en log4 H10Lu+1 1

m
 HΖH2 mL-1L Úk=1

2 m-1 H-1Lk+1

k

The above formula is used for the numerical computation of Khinchin's constant in Mathematica.

Complex characteristics

Real part

02.09.19.0001.01

ReHKL � K

Imaginary part

02.09.19.0002.01

ImHKL � 0

Absolute value

02.09.19.0003.01 K¤ � K

Argument

02.09.19.0004.01

argHKL � 0

Conjugate value

02.09.19.0005.01

K � K

Signum value

02.09.19.0006.01

sgnHKL � 1

Differentiation

Low-order differentiation
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02.09.20.0001.01

¶ K

¶z
� 0

Fractional integro-differentiation

02.09.20.0002.01

¶Α K

¶zΑ
�

z-Α K

GH1 - ΑL
Integration

Indefinite integration

02.09.21.0001.01

à K â z � K z

02.09.21.0002.01

à zΑ-1 K â z �
zΑ K

Α

Integral transforms

Fourier exp transforms

02.09.22.0001.01

Ft@KD HzL � 2 Π K ∆HzL
Inverse Fourier exp transforms

02.09.22.0002.01

Ft
-1@KD HzL � 2 Π K ∆HzL

Fourier cos transforms

02.09.22.0003.01

Fct@KD HzL �
Π

2
K ∆HzL

Fourier sin transforms

02.09.22.0004.01

Fst@KD HzL �
2

Π
 

K

z

Laplace transforms

02.09.22.0005.01

Lt@KD HzL �
K

z
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Inverse Laplace transforms

02.09.22.0006.01

Lt
-1@KD HzL � K ∆HzL

Inequalities
02.09.29.0001.01

53

20
< K <

27

10

Theorems

The continued fraction mean theorem

For almost all x Î R:

lim
n®¥

ä
k=0

n

qk

1�n
� K �; x � q0 +

1

q1 + 1

q2+
1

q3+¼

ì qk Î N+.

This  relation fails  for   x = ã,  rational  numbers,  solutions of  quadratic  equations with rational  coefficients  and

quadratic irrationals, such as Φ, 2 , 3 .

Numerical verifications show that this relation can be valid for x � Π, x � ý, and x � K.  But it was not accurately

proved.

So, K is the limit of the geometric mean of the first n partial quotients of the simple continued fraction for almost

any real number x, when n tends to infinity. This limit exists and is a Khinchin constant independent from x for

almost all numbers.

History

– A. Khinchin (1934)
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This document was downloaded from functions.wolfram.com, a comprehensive online compendium of formulas 

involving the special functions of mathematics. For a key 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 a particular formula, cite functions.wolfram.com followed by the citation number.

e.g.:  http://functions.wolfram.com/01.03.03.0001.01
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