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Notations

Traditional name

Norlund polynomial

Traditional notation

BY

Mathematica StandardForm notation

Nor | undB[n, z]

Primary definition

05.16.02.0001.01

t z
B(nz)::n![[t”]( )]/;neN
el-1

Specific values

Specialized values

For fixed n

05.16.03.0001.01
0) __
By =1

05.16.03.0002.01
BO==0/,n>0

05.16.03.0003.01

Bg_l) =
n+1
For fixed z
05.16.03.0004.01
(2 __
By =1

05.16.03.0005.01

z
BY = ——
2
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05.16.03.0006.01

1
By = —z(3z-1)
12
05.16.03.0007.01
P z-17Z
P8
05.16.03.0008.01
1
By = —2(152-307 +52+2)
240
05.16.03.0009.01

1
BY = —%22(323—1022+52+ 2)

05.16.03.0010.01
z(632 - 3157 +3157° + 917 - 42z - 16)

BY ==
4032
05.16.03.0011.01
o Z(-92+6372'-1057 77 + 427+ 16)
o= 1152
05.16.03.0012.01
o 2(1357'-12607°+31507° - 8407 - 23457° - 5407 + 404 2+ 144)
B ==
s 34560
05.16.03.0013.01
» 215771807 +6307° - 4487 ~ 6657° + 1007 + 404 2+ 144)
B ]
° 7680
05.16.03.0014.01
1
B == z(-768- 22882+ 20687 + 117927 + 81957 — 80852 — 8778 2° + 69302’ — 14852 + 99 2°)

101376

General characteristics

Domain and analyticity

The function B? is defined over N ® C. For fixed n, the function B? is a polynomial in z of degreen.

05.16.04.0001.01
(n+2—B?::(N®C)—C

Symmetries and periodicities
Parity
No parity

Mirror symmetry
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05.16.04.0002.01
B%Z) —— BE‘|Z)

Periodicity
No periodicity
Poles and essential singularities

The function Bﬁf) is polynomial and has pole of order nat z = co

05.16.04.0003.01
Sing,(BY) = {{<, ni}

Branch points

The function B? does not have branch points.

05.16.04.0004.01
BP,(BP) = {}

Branch cuts

The function B does not have branch cuts.

05.16.04.0005.01
BC,BY) = {}

Series representations

Generalized power series

Expansionsat generic point z == z,

05.16.06.0001.01

@ (9 B? *B@
B? o By +| —— |y |(z—20) + — ez |22+ ... /(2
[ 9z | Zo]( 2) 2[ 57 | 20]( ) /12— Zo)

05.16.06.0002.01
o By
o =)
k!

05.16.06.0003.01
k+n 1 nk i+k

n Co n .
=0On k -1 R in - ’
BY =6 +Z Z( D i+1) Zﬁn DD J““[J)p 2 (2= 20"/,
! j=1

|z=zo) (z-2)"

1
(k+1)!

/\keN

1 k
pj,o=1/\ Pjk = _Z(jm+m_k)arnpj,k—m/\ak=
I(m=1
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05.16.06.0004.01

B? « B)(1+ Oz 7))

Expansionsat z==0

05.16.06.0005.01

n =D n
quz)océn—n!Z j (j)pj’nz_
j=1
N
" (=) (ny(1 0 (1) Ho 1 1
n!z ; (')[T_Hn]pjvnzz—’_n!z . —f+—(H§—Hr(]2))+_— pj,n23+.../;
= ] J i ) j j 2 J2
i i
pj,Ozl/\pjkzEi(jm"’m_k)ampjk—m/\akz - /\kEN
ke ' k+1)!
05.16.06.0006.01
no i n o n .
BEZ) = 0n _(_1)nz Z szlZ(_l)l+J Jk_l_l( j ) pj,n2 /i
i=0 k=1 j=1
1k 1
pj,o=1/\pj,k=—Z(Jm+m—k)ampi,k—m/\ak: /\kEN
ko (k+ 1!

05.16.06.0007.01

" Sn-1 n n (-1} (n n n (-1} ny(l
By ocon+2 T+(n—2bJ+1)n!._ _j (J.)pjyn—(n—ZbJ)n!Z—j (j)[JT_H“]pJY”Z 1+02)/;
j=1 j=1
1k 1
pj,Ozl/\pj,kz_Z(Jm"'m_k)ampj,k—m/\ak: /\kEN
k& (k+ 1)!
Expansionsat z== o
05.16.06.0008.01
n-1 n ) n 1 n-2 n ) n 1
B? o 6 + (-1 2" 1+2”Zs<nkle(-1)J+“ jk*”( i ) Pin — —2”2%'212(—1)'*” jk’”*l( j ) Pin—+ .| /;
k=1 j=1 z k=1 =1 7
1Kk 1
(|Z|—>oo)/\pj’0=l/\ Pik = EZ:(Jm+m—k)ampj,k_m/\ak= Y /\keN/\n>0
) + 1!

05.16.06.0009.01

n n-i n o n )
Bgz) = 0p— zﬂzzsglz(_l)lﬂ J|+k—n—1( J ) Bin vl
i=0 k=1 =1
1.k ) 1
pj,o=l/\pj,k=—Z(Jm+m—k)ampj,k—m/\ak= AKEN
K (K+1)!

05.16.06.0010.01

1
B? « (-)" 2" (1 + o(—))
z
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Other series representations

05.16.06.0011.01

(-1 (n 1K 1
BY = @n. —() inliPo=1/\pix=—> (jMm+m=-K anPjm/\a = keN
n n 1J:ZO iz \ Pjn /5 Pjo /\p],k kn;l J Pj k m/\ ks /\
05.16.06.0012.01
n (DX ()
BY = ), ————— bk /:
n ; (n+1)k k+n,k

(bn,k=0/;k> 2/\k<o)/\b0,0=1/\bn,1=1/\bn,k=1/\bn,k=(n—1)bn_2,k_l+kbn_l,k/\kem

Generating functions

05.16.11.0001.01

t z
Bﬁf)::n![[t”]( ))/;neN
el-1

Identities

Functional identities

Relations between contiguous functions

Recurrence relations

05.16.17.0001.01

m_ p—
BM=———BM™Y-nB""”/ineNAmeZAm>1
m-1
05.16.17.0002.01

nm m m 1
B =——B",+ —B™Y/,neNAmeNAm#n
m-n m-n

05.16.17.0003.01

D" & n-z\(n+z\(k+n-1
(N-2) _ (k+n) /.
B (2) kg;(k+n)(n—k)( n )B” fineN

n

Differentiation

Low-order differentiation

Forward shift operator:

05.16.20.0001.01
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Pavlyk O. (2006)

05.16.20.0002.01

=(- 1)“22 Z( 1)'“1“1( )pjnzl/

i=1 k=1

pJO—l/\p]k— Z(JV+V k)a\,pjk_ /\ak_

05.16.20.0003.01

(Z)

/\keN

(k+1)!

nn-1) 1 n-2 m n!B.m B
Bgz‘*Z (n )BkBgZ)kl"_ZZ il Bfr{lk
=2 K ok K(n=m k! (m-Kk)! (n—m)!
05.16.20.0004.01
aZB(Z) i+2
S =G 1)”12( 1)'(|+1)(|+2)Z§h Z( Bl - 3( )pjnz' ;
d
=1 = (jv+v—=K ay pj .y =
po=1/\p= ZJ AT (k+1),/\
Symbolic differentiation
05.16.20.0005.01
(9me12) n-m ) i+m n _ ) n )
=0m0n = (D)™™ > (=1 (+ D » 9, > (-1 jk‘”H‘l( i ) PinZ /;
i=0 k=1 j=1
1 k
pj,o=1/\pj,k=—Z(im+m—k)ampj,k—m/\ak— /\ EN/\mEN
ko k+D!

Fractional integro-differentiation

05.16.20.0006.01
8¢ B%Z) v n i i n

_ o~ : K _qyii -k—i—l(r?) g
o7 Ta-o );‘r(i-ml)k; 2 20 j)Pinz

i=1

1
(k+1)!

/\keN

1 k
pj,0:1/\ Pjx = _Z(jm+m_k)arnpj,k—m/\ak:
I(m=1

Integration

Indefinite integration

Involving only one direct function
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05.16.21.0001.01

n i n ( 1)I+J Jk—| -1
fB%Z>dz=6nz—<—1)“ZZ$>lz ( )pjni L
i=0 kel i1 i+1
/\keN

1
k+1)!

1 k
pj,o=1/\ Pjx = _Z(jm+m_k)arnpj,k—m/\ak=
km:l

Summation

Finite summation
05.16.23.0001.01
n n+1
-1 k( ) Bk2 — g-2
;0( ) k+1) " n

05.16.23.0002.01
0 n—Z)(n+2)(k+n—1)

Z( B(k+n) ( 1) ( ) Bl(qnfz)
— k+n/{n-k n

Infinite summation

05.16.23.0003.01
0o B(k) X z

(z+ Dlog(z+1)

05.16.23.0004.01

o BY Z z
5 )
kk! log(z+ 1)

k=1

Representations through more general functions

Through other functions

05.16.26.0001.01
B(Z) B(Z)(O)

Representations through equivalent functions

With related functions

05.16.27.0001.01
m-n)

B = imeN*AneNAn<m

m-1
("
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05.16.27.0002.01
S(m)

B(‘m)—ﬁ/'meNAneN/\n<m
-m : <

m+n
n
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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.
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