Unit 64
Comparative determinant representation of

the polynomial p,(x) =) a,x' and of its
i=0

operations

64.1 Determinant representation of the

polynomial p, (x) =1+ ) ax'
i=1
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64.2 Determinant representation of
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64.3 Determinant representation of

(1+§aixijk

n k
1+Zaix‘j =
i=1
1 -ka, -ka, -ka, -ka, —ka,
1 1-k 1-2k 1-3k 1-4k
X 1 —a, —a, —a;, —a,
2 3 4 5
2 0 1 2;kal 2-2kaz 2-3k 3
3 4 5
x> 0 0 1 %al 32k )
4 5
x* 0 0 0 1 4—_ka1
5
x> 0 0 0 0 1
x* 0 0 0 0 0
"
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64.4 Determinant representation of
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64.5 Determinant representation of

1+, [1+ Zn:aix‘j

1+In (1+ iaix‘j =

i=1

()

x* 1 Za 3% 7% T %
2 2 2 2

X2 0 1 §a1 Zaz ga3 63.4
3 3 3

X3 0 0 1 Zal gaz Ea3

x* 0 0 0 1 ﬂa1 ﬂa2
5 6
2
6
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64.6 Detalls to equ. (3)
The right side of equ. (3) is an infinite

determinant of an finite polynomial in x. The
result of the calculation of this determinant is for

keN a finite, otherwise an infinite polynomial in

X. The necessary stop condition is already in the
Laplace expansion formula incorporated.

Example 1
n 2
1+Zaixij =
i=1
1 -2a, -2a, -2a, -2a, -2a, 23, —
. 1 3 5 7 9
X 1 _Eal 3a2 —Zag —ga4 —gaS
0 2 4 6
x> 0 1 —3h g% Tpdh oA
-1 1 3
x> 0 0 1 ——a T g
x* 0 0 0 1 —_—Za1 —Qa2
S 6
5 -3
xX 0 0 0 0 1 -
x* 0 0 0 0 0 1
\J N
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Special case n=1, k=2

(1+a,x)" =1+ 2a,x + (a,x)*
The evaluation of the associated determinant along the first
column (the x-column)

1 —2a, O 0 0 0 0o -
x' 1 —Ea1 0 0 0 0
2
, 0
x> 0 1 ——-a 0 0 0
3
3 _1
x> 0 0 1 -——a 0 0
4
4 —2
X 0 0 0 1 ——a, 0
S
5 _3
x> 0 0 0 0 1 -2
x* 0 0 0 0 0 1
\J N

=1+2aX+(a,x)°
provides resulting from the stop-0s the same result, a
finite sequence.
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Example 2

1
n )2
1+ Zaix'j =
i=1
1 1
1 _Eal —Eaz
x* 1 —_—1al
4
NG 0 1
NG 0 0
x* 0 0
X’ 0 0
x® 0 0
J

0




Special case n=1, k=1/2

(1+a,)2 =
1
1 Ja, 0 0 0 0 0 -
1 _1
XX 1 -—a 0 0 0 0
4
, 3
x2 0 1 -a, 0 0 0
6
3 -5
X 0 0 1 ——a, 0 0 =
8
x* 0 0 0 —_—7a1 0
10
x5 0 0 0 0 Y
12
x° 0 0 0 0 0 1
\! Ny

1 1 1 5 7
1+ Zax— —(ax)*+—(ax)}-—(@@x)*+—(@ax)’ x...
21 8(1) 16(1) 128(1) 256(1)+

Here we have a completely other situation. The blue Os have
no stop effect on the infinite determinant calculation, the result
Is an infinite series.

(7.2)



Example 3

Another nonstop without 0s.

n Y\ 2
1+Zaix'j =
i=1
1 1 1 1 1 1
1 Eal Ea2 Ea3 Ea4 Ea5 Ea6 —>
x* 1 §a ﬁa Ea Ea !
4t 6° 8° 10 ¢ 127
5 6 ! 8
x> 0 1 Za, —-a, —a, —
6 8° 10 ° 12 °
x> 0 0 1 Zal Ea2 33
8 10 12
¥ 0 0 0 1 -—a 9,
10 12
¥ 0 0 0 o0 1 iz
12
x® 0 0 0 0 0 1
J Ny

(8)



64.6 More details to equ. (4) can you find In
Unit 6

64.7 Our targets are now determinant
representations of
** sInx, cosx, tanx
** Gudermannian function
gd(x) = tan™(sinh(x))
gd™*(x) = In(tanx + 1/cosx)
** Bessel functions, f.1.

0 q 2i
09 = 2.5y @

i=0
** Riemann’s Zeta function

09 =Y

with x — 1+> ax'
=1
This Is your turn, my students!



