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1. List (not yet complete) of important identities

This list is (weakly) ordered for the type of me#&s, row-sums and column-sums, Right & leftmulipli
cation by powerseries-vectors and factorial-ve¢teosetimes in connection with powerseries.

1.1. Unsigned and Pascal-matrix and variants

1.1.1. Unsigned and signed Pascalmatrix

1 .
. . . 1 1 .
a111) P:=P.c=binomial(r,c) (ifc>rP,c=0) 13 1
1 3 3 1
1 4 &6 4 1
| 1 5 10 10 & 1
[ 1 .
1 -1 .
@112) P3i=Pjyc=(-1)°*binomial(r,c) //ifr>=c 1 -3 1
=p*] 1 -3 3 -1
1 -4 6 -4 1
| 1 -5 10 -10 5% -1
[ 1
-1 -1 .
@113) P := Py = (-1)" *binomial(r,c) //ifr>=c 1 2 1 .
=J*P -1 -3 -3 -1
1 4 G 4 1 .
| -1 -5 -10 -10 -5 -1

(1114) PL=JP*J

Sievr [((1)%** bi(r,k) * bi(kc)] = Ge where Jis the Kronecker-delta.
[ 1
-1 1
( 1 -2 1
-1 3 -3 1

1. 1.
11 . 1.
12 1 . 1 .
13 3 1 1
14 6 4 1 . 1
15 10 10 5 1 =| 1
(1115) P"=p*p™
1 1. 1.
11 . 11 . 21
12 1 12 1 . 4 4 1 .
1 3 3 1 13 3 1 8 12 & 1 .
14 6 4 1 14 6 4 1 . 1 32 24 8 1 .
15 10 10 5 1« 1 5 10 10 5 1] =| 32 &0 &0 40 10 1

and also
(1.1.16) P"=%(n)* P* %(1n) = P £t (V(n) * V(Un)~ )=P * Toeplitz(n)
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ai117) P=exp(L)

. 1 .
1 . 11 .
2 1 2 1 .
3 . 1 3 3 1 .
S 1 4 & 4 1 .
epl - - - - 5 ph=L15 10 10 5 1
a11s) P* =exp(L*a)
= P 3t ShT(V(a)) = P Xt Toeplitz(a)
. 1 .
a . a 1 .
2%3 . a2 2*%3 1 .
g . . a~3  gean? g 1 .
. . 43 . a4  4xg~3  geatl 43 1 .
exp(L - . . .53 )= a5 a4 10%a"3 10%a2 S*a ]
1.2. Pascalmatrix-variants
A shifted version:
@211y L=Sd(1,Z2(-1)+1)
2
3 .
4
g
L &
az212) Pc=exp(L)
F1 .
2 1 .
303 1.
4 5 4 1 .
5 W0 1w 5 1 .
| 6 15 20 15 & 1
(1.2.1.3)
1. r 1 (x1-1040% - 1)
- T ) " | 3 (x2-1040% - 1)
s 03 1 0 L. 21 (x~3-1040x - 12
4 5 4 1 . . g5 (x4-1040x - 12
5 10 1 5 1 341 (x*B-1040x - 13
6 15 20 15 6 1] =| 1385|gr= L tx"6-104(x - 1)
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Versions of different orders
* by powers of the values in subdiagonal 1:
a214) Po = exp(Sd(-1,2(0)) _ .
1.2.15) = Pore= U(r-c)! /I=0ifc>r ; ;
=FiPrF RTINS [NET-RNE
"\ 1 1 . . 16 1/2 11
122) P:=R,  =|—|* —— exp 1 =L /24 e 142 1 1
’ c! (r—c)!
az221) P1 = exp(Sd(-1,2(1))
(1222) = Py o= (r1/e)(r-c)! /I=0if c>r : 1.
g 1
"t 1 3 . 13 3 1
(123) P:=P _=|—|*——— ex 4 =L 1 4 8 4 1
1 1r,.c (C'j (r—C)! p )
a231) P2 = exp(Sd(-1,2(-2))
(1232) = Py o= (r1/e)>*1(r-c)! //=0if _ 1
c>r 1 1 1 .
= F?* Po* F? 4 2 4 1
, . - B & 18 9 1 .
r! B = 2 98 72 168 1
(124) R:=R, =|—|* exp )
’ c! (r-c)!
1 . 1 . 1 .
R 1 1 . 1 .
P,=F*p, *F?! o2 : % i ; : | E
oL . 1/6 .
a4 | 1 4 6 4 1] 1/24
1. Lo 1.
1. 1;% i ; 1.
—2 -2
S e e 1z 1 e
2aly2 « 1424 1;5* 142 1 1 1724 h2
by powers of the logarithm:
" Gauss' -matrix
1 [ .
Gd = -PI%2 B . 1 .
- . 3.
4 h2/2 &
_ S -
. 1
-1 -1
Gs= exp(Gdl) - -3 1
. . -& . 3 -6 : 1
-10 . .15 . -1 o1
exp(L -15 = -15 45 -15 1]
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1.3. Gp-matrices and variants

1 .
142 142 .
as11) Gp 146 142 143 .
0 144 142 144 .
-1/30 o 1/3  1/2 1/5]
- . -
-1 '
312y Gp* 1 = 3 _
-1 4  -g 4 .
| 1 -5 10 -0 5
[ 1 . |
-142 142 .
@s13) Gm 16 -142 143 .
0 144 -1/2 144 .
-1/30 o 1/3 -1/2 1/5]
[ 1 . |
1 2 .
@s1ay OM* 1 3 3 .
1 4 £ 4
| 1 5 W0 10 5
1.4. Stirling-matrices
o | .
-1 1
as11) i 2.3 1 )
& 11 -6 1 .
| 24 -50 35 -10 1
o | .
1 1
as12) S 1 3.1
1 7 &5 1
| 1 15 25 10 1]
1.5. Vandermonde-matrix
[ 1 1 1 1 1]
1 2 4 & 16
asi1) 2V 1 3 9 27 51
1 4 16 g4 256
| 1 5 25 125 625
[ 1 1 1 1 1]
1 142 14 148 1416
as12) ZV 1 13 149 1727 1481
1 144 1416 1464 14256
| 1 145 1/25 1/125 1/625]

Identities with binomial s,Bernoulli- and other numbertheoretical numbers

Mathematical Miniatures



ListOfMatrices S. -6-

Identities with binomial s,Bernoulli- and other numbertheoretical numbers Mathematical Miniatures



ListOfMatrices

2. References

[Project-Index] http://go.helms-net.de/math/binomial/index

[Intro/Notation] http://go.helms-net.de/math/binomial/00_0_intro.pdf
[ListOfMatrices] http://go.helms-net.de/math/binomial/00_1_ListOfNizs.pdf
[binomialmatrix] http://go.helms-net.de/math/binomial/01_1_binomaattix. pdf
[signed binomial] http://go.helms-net.de/math/binomial/01_2_signediviialmatrix.pdf
[Stirlingmatrix] http://go.helms-net.de/math/binomial/01_3_stirliradrix.pdf
[Gaussmatrix] http://go.helms-net.de/math/binomial/01_5_ gaussmptif
[GenBernRec] (Generalized Bernoulli-recursion)
http://go.helms-net.de/math/binomial/02_1_GeneedernoulliRecursion.pdf
[SumLikePow] (Sums of like powers)
http://go.helms-net.de/math/binomial/04 3 Summindk#Powers.pdf
[Erdoes] http://go.helms-net.de/math/binomial/10_1 erdods.pd
[Hasse] http://go.helms-net.de/math/binomial/10_2_recihastfe

[Invwandermonde] http://go.helms-net.de/math/binomial/10

3
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cover most topics and contain also the basic nataioutG, andG,, which is still missing in

the above list:

[Bernoulli] http://go.helms-net.de/math/binomial/bernoulli_etfi.p
[Summation] http://go.helms-net.de/math/binomial/pmatrix. pdf
[Matexp] Matrixexponential Alan Edelman & Gilbertr&ng, MIT
http: //web.mit.edu/18.06/www/pascal -wor k.pdf
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http://mathworld.wolfram.com/LaguerrePolynomial.htm
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