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Notations

Traditional name

Counts of the digits of an integer for a given base

Traditional notation
M, 20, ... 5 ), s2m)

Mathematica StandardForm notation

Di gi t Count [n, b]

Primary definition

13.10.02.0001.01

13.10.02.0002.01

{[gPm), $2m), ..., s (), sXm)}

{8 (M), 82 ), ..., s (n), s ()} isthe alist of the numbersof 1, 2, ... b~ 1, Odigitsin the base b representa-

tion of theinteger n. s

(n) isthe number of times the digit k appearsin the base b representation of the integer n.
For example:

s;7(0) == 0, because 0 == 0.

s(zl)(l) == 1, because 1 == 1,.

$(2) == 1, because 2 == 10;.

s;7(3) == 2, because 3 == 11,.
$P(4) == 1, because 4 = 100,.
s)(5) == 2, because 5 == 101,.
s)(6) == 2, because 6 == 110,.
s;)(7) == 3, because 7 == 1115.
s;7(8) == 1, because 8 == 1000,.

Specific values
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Specialized values
13.10.03.0001.01
{700, 82(0), ... 770, O} =51, S, - 1, L /Sy =% = ... =5 1 =0
13.10.03.0002.01
{870, 82(0), ... 770, O} =1L, 81, ... 2 1} S = ... =% 2 =% 1 =0
13.10.03.0003.01

(1

$

) p 1(o" 1
(m=2n-log,q/; a:: —

] lx=0 A gcd(p, Q) =
n!

X' \[1-x
Values at fixed points

13.10.03.0004.01

{20, (0} = {0, 1}
13.10.03.0005.01

(), (D) =11, 0}
13.10.03.0006.01

@, @) =111
13.10.03.0007.01

(3, @) = (2,0}
13.10.03.0008.01

@, @) =112
13.10.03.0009.01

6,6 =121
13.10.03.0010.01

{$76), 8(6)) = {2, 1}
13.10.03.0011.01

DL =3B0
13.10.03.0012.01

{$78), Y®)) = {1, 3}
13.10.03.0013.01

($709), Y9} = (2, 2}
13.10.03.0014.01

{(10), $Y(10)} = {2, 2}
13.10.03.0015.01

{700), $P(0), Y(0)} = {0, 0, 1)
13.10.03.0016.01

(s, P, P} =11, 0, 0}

13.10.03.0017.01

(72, @), Y@} =10, 1, 0}
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13.10.03.0018.01

{73, (3), 8Y(3)} = {1, 0, 1}
13.10.03.0019.01

{s7(4), $P(4), Y@} =12, 0,0}
13.10.03.0020.01

{s75), 7(5), Y(5)) = {1, 1, 0}
13.10.03.0021.01

{s7(6), $7(6), (6)} = {0, 1, 1}
13.10.03.0022.01

(L@, 2, (D) = {1, 1, 0}
13.10.03.0023.01

{s7(8), 57(8), s7(8)} = {0, 2, 0}
13.10.03.0024.01

{709, 9(9), P9} = {1, 0, 2)
13.10.03.0025.01

{s7(10), s2(10), 7(10)} == (2, 0, 1}
13.10.03.0026.01

{5700, $2(0), (0), Y0} == {0, 0, 0, 1}
13.10.03.0027.01

(@), @), ), YD)} =1{1,0,0, 0}
13.10.03.0028.01

(72, 822, $7(2), 82} = {0, 1, 0, 0}
13.10.03.0029.01

{s73), $7(3), 87(3), 87(3)} = {0, 0, 1, O}
13.10.03.0030.01

(74, P4, Y4, Y@} ={1,0,0, 1)
13.10.03.0031.01

{85(5), $7(5), 7(5), & (5)} = 12, 0, 0, 0}
13.10.03.0032.01

{s5(6), $7(6), 7(6), s7(6)} == {1, 1, 0, 0}
13.10.03.0033.01

{97, L), 5(7), P (N} =11,0, 1,0}
13.10.03.0034.01

{s78), $7(8), $7(8), 87(8)} =10, 1, 0, 1}
13.10.03.0035.01

{$09), $79), 29), §7(9)) = {1, 1, 0, 0}

13.10.03.0036.01
{s7(10), $7(10), (10), s(10)} = {0, 2, 0, O}
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13.10.03.0037.01

{700, $P(0), $(0), s5(0), s(0)} = {0, 0, 0, 0, 1}
13.10.03.0038.01

{7, ), ), D), (D} =1{1,0,0,0, 0}
13.10.03.0039.01

{72, 872, $7(2), 85(2), (2} =10, 1,0, 0, 0}
13.10.03.0040.01

(s73), $73), 03, 5,3), (3} = {0, 0, 1, 0, 0}
13.10.03.0041.01

(7@, 9@, Y@, @), Y@} =1{0,0,0, 1, 0}
13.10.03.0042.01

{s7(5), $7(5), (5), (5), 8(5)} =11, 0, 0, 0, 1}
13.10.03.0043.01

{s(6), $2(6), $7(6), 8"(6), 87(6)} = {2, 0,0, 0, 0}
13.10.03.0044.01

{9, $27), Y1), $(7), Y (7)) =11, 1,0, 0, 0}

13.10.03.0045.01

{s78), 7(8), $7(8), $(8), 87(8)} = {1, 0, 1, 0, 0}

13.10.03.0046.01
{s709), 2(9), $9), $5(9), 89} =11, 0,0, 1, 0}

13.10.03.0047.01
{s7(20), $7(10), §9(10), 5;7(10), $(10)} = {0, 1, 0, 0, 1}

General characteristics

Domain and analyticity
{8 M), 82 M), ..., 7 (n), s

integer n and positive integersb (b > 1).

(n)} is a nonanalytical vector-valued function of n and b which is defined for

13.10.04.0001.01
nxb)—{s ), 2 (), ..., 5" (), 8 ()} :: (Z®2Z)—Z°

Symmetries and periodicities

Parity

(0)

{sgl) (n), ssz) n, ..., sf)b_l) (n), s (n)} isan even function with respect to n.

13.10.04.0002.01

(820, $2¢n), ..., s70=n), X)) = (M), 82 (), ..., ST (), 5 ()

Periodicity



http: //functions.wolfram.com

No periodicity

Series representations

Other series representations

13.10.06.0001.01

$m=n-5|"]

K
k=1l2
13.10.06.0002.01

() = Zak/nzzzaﬂ“/\m Mog,m1 /\ (@ =0V ac =

Identities

Functional identities
13.10.17.0001.01

n-1
t(n) == n - 2010%:) 4 1(2199:0)) 1 t(n - 21990 /; 1) = 3 Pk
k=0

Summation

Finite summation

13.10.23.0001.01
n-1

D1y —— 1 .
%00 = nF(logy(m) +  nlog,(n) /

k=0

n

n n n
F(n) = Fn+1) /\ F(n) = 2l'o%0)-1 [—2( - 1] 2 f[ - 1] | [ ]]
N (n+1) /\ " ? 2[Iogz(n)J * ZLIogz(n)J * 2“092(”)J % 2[I092(n)J /\

© 1 1 1 1
[f(x) ::ZZZ’k 9(2x) /; g(x) == 5(1—xmod 1) 9(xmod1— E)+ 5 (xmod 1) 0(5 —xmod 1)]\/

k=0
o 1 1 log(2 2ik
F(X) ZC eZﬂka/ 92(7[) T /\Ck::— g( ) é{ ' ﬂ)
4  2log(2) 2iknlog(2) —4k?x? \log(2)
13.10.23.0002.01
—1 2n+1 1
Z SR Y, Fl=2"(n-1
k=0

13.10.23.0003.01
n U0910(n)J

ZZ (k) = (n+ 1) (|logy(m] + 1) - Z 106+1

k=0 j=1
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13.10.23.0004.01

-1
Zu(dj)ikgp[di] =0/ dj e divisorst) \ pe P /\ % ez \n>0
k=1 ]

dj[n

Infinite summation

13.10.23.0005.01

N 1 (1)
> (k) == 210g(2)
o Kk+1)
13.10.23.0006.01
©  2k+1 n?
s$P(k) = —

i K2 (k+ 1)°

13.10.23.0007.01

> 1 & blog(b
2> S0 = 2 b ten

Hkk+1) 4 b-1

Products

Infinite products

13.10.24.0001.01
(1
SPio-n2 ©

© (2k+1 4
ey s
kol 2k+2

Inequalities

13.10.29.0001.01

Z(—l)sgl)(SK) >0

k=0

13.10.29.0002.01

n
S a0
k=0

Other identities

Congruence properties

13.10.32.0001.01
n

Z( E) mod 2 == 2% ™

k=0
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13.10.32.0002.01

9 .
SSC.. (SN =15/ [sm =3 jspd /ineZAn>1

n-times din j=1

Theorems

Numbers in Pascal's triangle

The number of odd numbers in the n th row of Pascal's triangle is given by 2 ™.

The classical Thue-Morse sequence

The sequence (-1) %' is the classical Thue-Morse sequence, which does not contain any triple repetition of a
subsequence.

History

—E. Waring (1770)

—E. Kummer (1852)

—E. Lucas (1878)

—M.D. Ocagne (1886)
—L.E. Dickson (1896)
—J. W. L. Glaisher (1899)
—S. Ramanujan

—J. R. Trollope (1968)
—D. R. Woods (1978)
—D. Robbins (1979)
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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
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