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Abstract

In this paper, we define symmetric Poeplitz and Qoeplitz matrices and give explicit formulae for
the determinants and inverses of these matrices by constructing the transformation matrices.
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1 Introduction

The Pell sequences {P,} and Pell-Lucas sequences {Q,} are defined according to the following
recurrence relations [1, 2, 3, 4, 5], And the result are shown below:

Pn+1:2pn+Pn71, nzla
Qn+1 = 2Qn +Qn717 n 2 ]-7

the initial condition (1)Py =0, Pr =1 (2) Qo =2, Q1 = 2.
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Some scholars showed the explicit determinants and inverses of the special matrices with famous
numbers. Sun and Jiang [6] calculated determinant and inverses of the complex Fibonacci Hermitian
Toeplitz matrix by constructing the transformation matrices. Determinants and inverses of Fibonacci
and Lucas skew symmetric Toeplitz matrices are work out by constructing the special transformation
matrices in [7]. In [8], the determinants and inverses are used to be discussed and evaluated
Tribonacci skew circulant type matrices. In [9], circulant type matrices with the k-Fibonacci and
k-Lucas numbers are considered.What’s more, the explicit determinants and inverse matrices are
presented by constructing the transformation matrices. It should be noted that Jiang and Zhou
[10] obtained the explicit formula about spectral norm of an r-circulant matrix whose entries in the
first row are alternately positive and negative, and the authors [11] investigated explicit formulas
of spectral norms for g-circulant matrices with Fibonacci and Lucas numbers. The authors [12]
proposed the invertibility of the generalized Lucas skew circulant type matrices and assigned their
determinants and the inverse matrices. Jiang et al. [13] showed us the invertibility of circulant type
matrices with the sum and product of Fibonacci and Lucas numbers and offered the determinants
and the inverses of these matrices. In [14], Jiang and Hong gave the exact determinants of the
row skew first-plus-last right circulant matrices and the row skew last-plus-first left circulant
matrices involving Padovan, Perrin, Tribonacci and the generalized Lucas numbers by the inverse
factorization of polynomial.

In this paper, we use the following convention 0° = 1, we define four special matrices as follows.

Definition 1.1. A symmetric Poeplitz matrix is a square matrix of the form

Py Ps Ps P.—2 P,_1 P,
P P P Po_3 Pn_2 P,_1
Ps P P Pn_3 Ph_o
Tpn = , (1.1)
P, > P,_s Py Py P
Po1 Po2 Pa-s Py Py Py
P, Po-1 Pn_2 Ps Ps P

where P; (1 <7 < n) are the Pell numbers. It is evidently determined by its first row.

nxn

Definition 1.2. A persymmetric Qankel matrix is a square matrix of the form

Qn anl Qn72 Q3 Q2 Ql
Qn-1 Qn-2 Qn-s Q2 Q1 Q2
Qn-—2 Qn-3 @1 Q2 Q3
Ho, = ; B . : , (1.2)
Q3 Q2 Q1 . Qn-3 Qn-2
Q2 Ql QQ Qn—S Qn—Q Qn—l
Q1 Q2 Q3 Qn-2 Qn-1 Qn

nxn

where Q;(1 <4 < n) are the Pell-Lucas numbers. It is evidently determined by its first row.

It is easy to check that

HP,n - TP,nfn 5

Hon = TQ,nfn s

(1.3)

(1.4)

where I, is the “reverse unit matrix”, having ones along the secondary diagonal and zeros elsewhere.



Chen; JAMCS, 24(5): 1-20, 2017; Article no.JAMCS.36512

2 Determinant and Inverse of the Symmetric Poeplitz
Matrix

In this section, we give the determinant and inverse of the matrix Tp,».

Theorem 2.1. Let Tp,, be a symmetric Poeplitz matriz as the form of (1.1). Then we have

det Tp1 =1, detTpo=—-3, detTp3 =38, detTpys =—-20

and
det Tp, = (=1)"" 12" 3[Ky(Pp_2 — Pn1P2) — K3(Po_1 — PuP2)], (n>5), (2.1)
where
n n—1
Ky = (Puyik = PaPe)An g, Ks=> (Pug — Pa1Pi)An g+ Py — Pa1Py,
k=3 k=3

Ag=1, Ai =20 Peprlig), 1<i<n—3).
k=1

Proof. Let Tp, be a symmetric Poeplitz matrix of order n, and we can easily get the following
conclusions:

det Tp,l =1, det TP,Q = —3, det Tp,g =8, det TP,4 = —20.

We can introduce the following two transformation matrices when n > 5,

1 0 cre e e e 0
—-P, 1
—In-—1 1 0
1 2 -1
Mi=| °
0 1 2 -1 0
0
0 1 2 -1 0
0 1 2 -1 0 0 0
nxn
and
1 0 0
0 0 0 0 1
An_3 1 0
C Ap_s R
Nl = . . . . . . . )
As 0
: A1 1
0 Ao 0
nxn
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where
Ao = 17 Az = —Q(Z Pk+1A7;7k), (1 < 7 < n — 3).
k=1

By using M1, Ni and the recurrence relations of the Pell sequences, the matrix Tp,, is changed
into the following form,

1 KI Pn—l Pn—2 Pn—3 P5 P4 P.S P2
0 Ko xp-1 Xpn-2 Xp-3 -+ Ts T4 X3 T2
Kz Yn-1 Yn-2 Yn-3 - Y5 Ya Y3 Y2
0 2 0 O

0 4P 2
My TP, an =
4Ps 4P, 2

0 0 4P,z .- cee 4P AP, 2 0

where

K= Z PrAn—k,
k=3

Ko = Z(Pn+1—k — P, Pp)An_g,
k=3
n—1

K3 = Z(Pn—k — Po_1Py)Ap—k+ P> — P11 Py,
k=3

By using the Laplace expansion of matrix M;Tp N7 along the first column, we can get that

det MiTp N1 = (—1)" 12" P [Ka(Py—sg — Pu1 P2) — K3(Puo1 — PuP2)].

While
(n—1)(n—2)
2

det My =det N7 = (=1)" 2 |

we can obtain det Tp,, as (2.1), which completes the proof. O

Theorem 2.2. Let Tp, be an invertible symmetric Poeplitz matriz and n > 5.
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(i) When n is odd, we have

—1

TP\n =
n 3n—1 n—2 3 2 1
L) ntl) n+l n¥l n+1 @ntl)
In—1 10n—6 9n—15 12 8 2
2(n+1) 2(n+1) 2(n+1) n+l n+l n+l
n—2 9n—15 12 3
n+1 2(n+1) n+1 n+l
2 2
. n(nid)—7 n(nil)_s odgm=3  nl-3nd3 o(nsy2
2(n+1) 2(n+1) n+1 n+l1
n(n+1)—8  n(n+4)—1 n 2(271)2 ==
2(n+1) 2(n+1) 2 n+l1 n+l1
n242n-3 n242n-3
n n+3 n N
2z 2 3 T+l
n2_2n43 orn=1,2
5 2(852) n n(n+4)—1 n{n4+1)—8
n+1 n+1 z Z(n+1) —Z(n+1)
2 _ 5 2
2(253)2 n2-3n43  n2i2n3 o g7
n+1 n+1 n+1 2(n+1) 2(n+1)
3 12 9n—15 n—2
ntl n+l 2(n+1) ntl
2 8 12 9n—15 10n—6 3n—1
n+1 n+l n+1 2(n+1) 2(n+1) 2(n+1)
1 2 3 n—2 n— n
@nt1) 1 nt+l n+1 2n+1)  2n+1) S oo
(2.2)
(i) When n is even, we have
—1
TP,n =
n 3n—1 n—2 3 2 1
2(n+1) 2(n+1) n+1 n+1 n+1 (2n+1)
3n—1 10n—6 9n—15 12 8 2
2(n+1) 2(n+1) 2(n+1) n+1 n+1 n+1
n—2 9n—15 12 3
n+1 2(n+1) n+1 n+1
2_ _
n(n+4)—6 n(n+1)—3 2n 2(”21)2
2(n+1) 2(n+1) n+1 n+1
n2_2n
n(n+1)—3 n(n+4)—2 n(n+1)+1 5
2(n+1) 2(n+1) 2(n+1) n+1
2_
nZ2n n(n+1)+1 n(n+4)—2 n(n+1)—3
n+1 2(n+1) 2(n+1) 2(n+1)
_ 2_
2(%1)2 ntoEn n(n+1)—3 n(n+4)—6
n+1 n+1 2(n+1) 2(n+1)
_3 12 9n—15 n—2
n+1 n+1 2(n+1) n+1
2 8 12 In—15 10n—6 3n—1
n+1 n+1 n+1 2(n+1) 2(n+1) 2(n+1)
1 2 3 n—2 3n—1 n
(2n+1) n+1 n+1 n+1 2(n+1) 2(n+1)
(2.3)

We can observe that T;’ln is not only a symmetric matriz, but also a symmetric matrix along its
secondary diagonal, i.e., persymmetric matric.

nxn
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Proof. We can introduce the following two transformation matrices when n > 5,

1 0 0
0 1
K3
Ko
M, = : 0 0 ’
: 1 0
0 0 0 1
nxn
1 -Ki Chaa Cno2 - Cs Co
R e e A
1 0 0
NQ_ 1 )
0
0 0 1
nxn
where
=BT _pooci<n—1),

K>
z:(2<i<n), Ki, Ky, K3 as in Theorem 2.1.

If we multiply M1 Tp,N1 by My and N2, the My and N; are as in the proof of Theorem 2.1, so
we obtain

0
0 Ko 0 0
0 Wn-1 Wpn-2 Wp—3 -+ W5 W4 W3 W2
2 0 0
4P; 2
MoM TP NN2 = . . . ,
4P5 4Py . . :
0 0 4P,_3 cee . coo 4P3 4P 2 0 nxn
where
K .
w; = — 3% +yi, 2<i<n—1),
Ko
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¥i(2 <i<n) asin Theorem 2.1.

we have
MQMITP,anNQ = qi) (&) A7
where ¢ = L0 is a diagonal matrix, and A is a Toeplitz-like matrix
0 K2 /yu,
Wn—1 Wn—-2 Wn-3 ws W4 w3 w2
2 0 0
4P 2
4Ps 4P
A=
4P, _3 4P; 4P, 2 0

(n—2)x(n—2)
¢ @ A is the direct sum of ¢ and A. Let M = MaMi, N = N1 N>, then we obtain

Tph =N(¢ @AM,

(2.4)
1 0 0
-P, ; 1
K K
Kap, — Pa 1 -
1 2 -1
M 1 2 -1 0 (2.5)
0 . :
1 2 -1 0 0
nxn
1 —Ki Chn-1 Chn-2 Cs Co
An73 an—-3,n—1 an—-3,n—2 an—-3,3 an—3,2
N - ATL74 An—4,n—1 QAn—4,n—2 QAn—4,3 An—4,2 ) (26)
: Ay a1,n—1 a1,n—2 a1,3 ai,2
0 Ao ao,n—1 ao,n—2 ao,3 ao,2 X
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where

Ai (Ogign—

ai; = 0<i<n-3,2<j<n—-1),

3) as in Theorem 2.1.

1 0
We can observe that the inverse matrix of ¢ is ( 0 1 > .
K 2x2

According to Lemma 2.3 in [15], we have

b2 b1
b3 b2
Al = |

: - b2 bl 0

0 bpz oo eee by by by

B1  Bs Bs .-+ Bn_4 Bp_3 Bn_2 (n2)x (n—2)
where

1
=3,
/ i e . ' .
by = (—1)""'277 > w(_m(knftﬁm,t%l(4P2)t1 4Py
t1+2ta (-1t =j—1 et
(2<j<n-3),
B = 1.
w2
()Y et Vo (i 24P, - APaiy)
B; = on—=1=jqpq , (2<j<n—2),
with
det Vi(ws) = ws,
) . s |
det Vo1 ([welp=3 ™, 2,4P, - 4P, 1 ;) = 2" w0 + Z (—1)2HPon—i=2=py
p=1

t1+2to+---+ptp=p

Lk (ot T (4P | (2< ) <n—3),
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We obtain that

1 0

1
0 ?2 0

0 0 b1 0 0

o leAt = | T ke : . (2.7)
. . . . b2 : . .- .
0

: : 0 bug - e by b,
0 0 B By B3 -+ Bp_3 Bnpa

nxn

According to formulas (2.4) (2.5) (2.6) (2.7) and the recurrence relations of the Pell sequence, when
n is odd, we obtain formula (??); when n is even, we obtain formula (2.3). Which completes the
proof. O

3 Determinant and Inverse of the Symmetric Qoeplitz
Matrix

In this section, we give the determinant and inverse of the matrix T, ».

Theorem 3.1. Let Tq,n be a symmetric Qoeplitz matriz as the form of (1.2). Then we have
detTg1 =2, detTg2 = —32, detTg,3 =480, detTg 4 = —7186
and
det Tgn = (—1)"7'2 x 4" [K2(Qu-2 — Qu-1Q2) — K3(Qu-1 — QuQ2)], (n > 5), 3.1)

where

K=Y (Quir—k — QuQi)An_k, K3 = (Qnk — Qu-1Qr)An 1 + Q2 — Qn-1Qn,

k=3 k=3

Ao = 1, AZ = —(Z Pk+1Ai7k), (1 < 7 < n — 3).
k=1

Proof. Let Tq,n be a symmetric Qoeplitz matrix of order n, and we can easily get the following
conclusions:

det T, =2, detTg2 = —32, det Tgs =480, det T4 = —T7186.
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We can introduce the following two transformation matrices when n > 5,

_Qn
" 1
_an
ot 1 0
My = 0 1 2 -1
0 1 2 -1 0
0
0 1 2 —1 0
0 1 2 -1 0 0 o/ .
and
0 0 0 0 1
An_s 1 0
o Ana . 1
le . . . . . . . )
Ay 0
Ay 1
0 AO 0 nxn
where

Ao = 1, Al = —(Z Pk+1A¢7k), (1 < 7 < n — 3).
k=1

By using /\;117 N7 and the recurrence relations of the Pell sequences, the matrix Tq,, is changed

into the following form,

1 f§1 Qn-1 Qn-2 Qn-z - Qs Qs Q3 Q2

Ko wn-1 n—2 Wp-3 “°*  Ws w1 w3 wa

k:s Un—1 Un—2 Un—3 Vs Vg V3 V2

0 4 0 ... AU AU 0

. . L0 4Qi 4 : ﬁ
MiTg N1 = L ) . )

Do 4Q3 4Q2 4 . :
0 0 4Qn_s ... ... ce 4Qs 4Q, 4 0 n

10
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where

Pop, @<i<n),

Pn—l
2

Wi = Fnt1—i —

Pn—l
2

vi=PFPn_; — P, 2<i<n—1), vn =P — P,

f(l = ZPIcAn—ka
k=3

Ko=) (Posi-k — PuPi)An—,
k=3
n—1
K3 = (Pnok = Pac1Pi)An_j + Po — Poa Po.

k=3
By using the Laplace expansion of matrix M]TQJL./\A/'l along the first column, we can get that
det MiTouli = (=1)" 2" [K2(Qn-2 — Qu-1Q2) — K3(Qn-1 — QuQ2)].
While
("*1)2("*2)

detM1 = detNl = (*1)7»

we can obtain det Tq,, as (3.1), which completes the proof. O

Theorem 3.2. Let Tq n be an invertible symmetric Qoeplitz matrixz and n > 5. Then we have

(i1 Ci,2 ¢13 0 Cimn—2 Cimn-1  Cin
(1,2 C2,2 (2,3 o Come2 Come1 Cimen
(1,3 (2,3 (3,3 Con—2 Cin—2
Cin—2 C2n—2 (3,3 (2,3 (1,3
Cin—1 Comn—1 C2n—2 . (2,3 (2,2 Ci,2
CGn  CGn-1 Cpn-2 -+ (i3 (1,2 Ci,1

nxn

11
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where
1 KiQn K3Qn  Qn-a
= o R (S
G 2 4K, ma( 2K, 2 )

C1,2 = 0291 + Oamp—2,

2
C1,3 = 2(0291 + O2mp—2) + Z Ca_ 0% + O2mpn—3,
k=1
-1 j—2 j—3
Ci,j = Z 9j—k+119k + O2mp—j +2 Z 0j_k'l9k + 021 — Z ej—k—l'lgk + O2np—j—2,
k=1 k=1 k=1
n—3 n—4
Cin—1 =mb2 + 2(2 On—r—19% + O2m2) — Z On—r—2U% + 0213,
k=1 k=1
2, - n—3
K1 Ks3mi02
n=—""F ——5— — On—1—10% — O2m2,
2K, Ko ;
(2,2 = Nn—2,

(2,3 = NMn—3 + 2Nn—2,
C2,j = Mn—j + 2Mn—j+1 — Ma—jt2, d<j<n—1),

2
(3,3 = 2(en—3,n—1U1 + €n—3,2Mn—2) + E en—3,n—kUk + €n—3,2Mn—3,
k=1

§—1 j—2 i—3
Cij = Z En—im—kUk + QEZ En—in—kUk) + Z En—imn—kUk + €ni2(Bn_jsa + 20n—ji1 + Tnu—j),

k=1 k=1 k=1

B=i<g [n 1— ]']'_ i< jis=mn+1l—i; ercept (aa),
in which
& = f{}:{:, — i, (2€i€n—1), us =—%+m, 2<Lign—1),
—35-“)}: i+j#Emn,
Ei ;= 'g?__ D<ig<n—3 2<j<n—1),
1-— I:(:J i+j=mn,
d1 =174
Y 1)ty
9 = (~1)' e ( Gt b gyt Q) (4Q0) 0
t1 4+ 224t (G- 1)y g —j—1 Lt Eh
(2€jsn-3)
_ L

=

_1y%—1 7 T 1™ 4 A ... A .
s — (—1) del.Vn—l—_r([Lklkiq 244G, - 4G 1 -5) 2<j<n—2),

on—1—il,
det Vi(Us) = Us,
n—9—j
det Voot (U]t 4.4Q2, - AQn—1—5) = 2" T Ui+ S (=152 TR
p=1

|
. Z w(_‘l:“’—i]—.__ip{.i@z)il e (4Qp)' ). 2<j<n—3),
t14+2ia+--+pip=p 1: P

with w;(2 < i < n), vi(2 < i < n), A0 < i < n—3), Ki, Ko, K3 as in Theorem 3.1,
] =q, g <z <q+1, ¢ isan integer.

We can observe that Téln is not only a symmetric matriz, but also a symmetric matriz along its
secondary diagonal, i.e., persymmetric matrix.

12
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Proof. When n > 5, we can introduce the following two transformation matrices,

1 0 B 1
0 1
_Ks
Ko
Mz _ 0 0 7
: 1 0
0 0 0 1
nxn
1 75{1 On-1 Opn—2 - 03 02
0 1 _Yn-1 _%n-2 = _ w3 _ W
Ko Ko Ko Ko
1 0 0
N2 == 1 )
0
0 0 1
nxn
where
[A(lwz .
= —— —Qi, 2<1<n—-1
e Qi, 2<i< )

If we multiply MlTQ,n./% by Mz and ./\72, the M1 and ./\71 are as in the proof of Theorem 3.1, so
we obtain

10 0
0 Ko 0 0
0 U1 Up—2 Un—3 -+ Us Uy Us Uz
: 4 0 O 1
A NN 40Q2 4
MoMiTo NN = )
4Q3  4Q2
0 0 4Qn_3 4Qs 4Q: 4 0 )
where
Kswi
Ui=—=22 Ly, 2<i<n—1),
K>

13
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we have
MleTQ,anNQ =F &7,
10
where F = ( 2 ) is a diagonal matrix, and T is a Toeplitz-like matrix
0 K2 /,,
Un—l Un—2 Un—3 et U5 U4 U3 U2
4 0 . cee e a0
4Q2 4
4Qs 4Q2
T= ) .

4Qn-—3 Qs 4Q2 4 0 /5

[ @ T is the direct sum of / and 7. Let M = MaMy, N = NNz, then we obtain
To., =N o1 )M, (3.3)
1 0 0
_QTL .
5 1
K- Qn—_1 K
2 On = T L
0 1 2 -1
M= bz =10 . (34)
: 0 :
0 1 2 -1 0 0
nxn
1 _fl On—1 On—2 03 02
0 0 1
An—B €n—-3,n—1 €En—3n-2 €n—-3,3 €En-3,2
N: An—4 €n—4,n—1 €n—4,n—2 €n—4,3 €n—4,2 ’ (35)
: 41 €1,n—1 €1,n—2 e1,3 e1,2
0 Ay €0,n—1 eo,n—2 €0,3 €0,2 i

14
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where
Aiw]' . .
-7 ’ 1+ J 7é n,
K>
€ij = (Ogign—S,Zéjgn—l).
Avws
1- 2% 4 j=n,
K>
10
‘We can observe that the inverse matrix of F is 0 1
K> 2x2
According to Lemma 2.3 in [15], we have
0 91 0 .- . .. 0
D) ¥
U3 o
T =
. . : D) VA 0
0 Up_g --v - 93 9 91
m 2 ns e Mn—4 Mn—-3 NMn—2 (n—2)x (n—2)
where
0 =1/4,
; - . |
9= (-1y "4 > e bl gyt (aga) - (4Q)
t1+2t0++(G—1)t;_1=j—1 o
(2<j<n-3),
— 1
"=
_1y%—-1 7 I L R e
n; = ( 1) dEtvn—lf_;([Lk]k:g) r1414Q21 :4Q11—L—3), (2 <j<n— 2)]
2n—1=ilJ,

det V1 (Us) = Us,
) n—2—j
det Vo 1 (Ui 23, 4,4Q0, 4Qn 1 ) =2" Uy + Y (1P TR0, 0
p=1

ty 44 t)! e .
: Y B et (1Q) | L 2 < <n-3),
tit2atotpty=p T

)

15
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We obtain that

10 0
0 ! 0
Ko
0 0 V1 0 0
FleT = Y2 % (3.6)
Vo
0
: 0 Pz - e e 9
0 0 m 72 N3+ NMp—3 Nn—2

nxn

According to formulas (3.3) (3.4) (3.5) (3.6) and the recurrence relations of the Pell-Lucas sequence,
we obtain formula (3.2). Which completes the proof. O

4 Determinants and Inverses of the Persymmetric Pankel
and Qankel Matrix
In this section, we give the determinants and inverses of the matrices Hp,, and Hg .
Theorem 4.1. Let Hp,, be a persymmetric Pankel matriz as the form of (1.3). Then we have
detHp1 =1, detHps =3, detHpg = —8, detHpy = —20
and

77,2 n—
detHp, = (—1) En 2”73[K2(Pn72 — Py_1Ps) — K3(Ppo1 — P P2)),
where Ko, K3 are the same as in Theorem 1.1.

Proof. From (1.3), we have det Hp, = det Tp,, det fn Then we can obtain this result by using
n(n—1)

Theorem 2.1 and det I, = (=1)" 2z . O
Theorem 4.2. Let Hp, be an invertible persymmetric Pankel matrix and n > 5. Then we have
Hp), = 1, T5),
where T;’ln is the same as in Theorem 2.1.
Proof. We can obtain this conclusion by using (1.4) and Theorem 2.2. O
Theorem 4.3. Let Hg » be a persymmetric Qankel matriz as the form of (1.4). Then we have
detHg,1 =2, detHg 2 = —32, detHg,3 =480, detHgp 4 = —7186
and
det Tgn =2(~=1)"""4"*[Ka(Qn-2 = Qn-1Q2) — Ks(Qn-1 — QuQ2)], (n>5),

where Kg, Kg are the same as itn Theorem 3.1.
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Proof. From (1.4), we have det Hg,, = det Tg,, det I,,. Then we can obtain this result by using
~ n(n—1)
Theorem 3.1 and det I, = (—1)" 2 : O

Theorem 4.4. Let Hg,» be an invertible persymmetric Qankel matriz and n > 5. Then we have

Cim Cin-1 Cin—2 - (1,3 C1,2 (1,1

Cin-1 Com—1 Com—2 - (2,3 (2,2 (1,2

Cin—2 C2n—2 . . (3,3 (2,3 (1,3

-1 . . . . . . .
HQ,n = : L Lt Lt e L : ’

(1,3 (2,3 (3,3 o o Con—2 Cin—2
(1,2 (2,2 (2,3 - CGon—2 Con—1 Cin—1
(i1 C1,2 (1,3 oo Cin—2 Can-1 (i nxn

where C;; (1 <4< [”Tl], i1 <j<n+1-—1i) are the same as in Theorem 3.2.

Proof. We can obtain this conclusion by using (1.4) and Theorem 3.2. O

5 Numerical Example

In this section, two examples demonstrates the method which introduced above for the calculation
of determinants and inverses of the symmetric Poeplitz and symmetric Qoeplitz matrix.

Example 1 We consider a 6 X 6 symmetric Poeplitz matrix:

1 2 5 12 29 70

2 1 2 5 12 29

Tps— 5 2 1 2 5 12
’ 12 5 2 1 2 5
29 12 5 2 1 2

70 29 12 5 2 1

6x6
Using the corresponding formulas in Theorem 1, we get

Ko =907, K3z =376, y2 = —46, xo = —111,
From (2.1), we obtain

det Tpg = (—I)G_IQG_B[KQ(PG—Q — Ps_1P2) — K3(Ps—1 — Ps P»)]
—112.
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As the inverse calculation, since 6 is even, from (2.3), we can get

_3 w43 2 1
7 14 7 7 7 14
o2 39 12 8 2
14 7 14 7 7 7
(4o 343 1203
. 7 14 7 14 7 7
Tpe =
312 4 31 3 4
7 7 14 7 14 7
2 08 12 39 2 17
7 7 7 14 7 14
i 2 3 _4 1T 3
14 7 7 7 14 7 7/ 6x6

Example 2 We consider a 6 X 6 symmetric Qoeplitz matrix:

6 14 34 82 198
6 2 6 14 34 82
T, 6 2 6 14 34
Q6T | 34 14 6 2 6 14
8 34 14 6 2 6
198 82 34 14 6 2

6x6
Using the corresponding formulas in Theorem 3.1, we get

Ko = 66192, K3 = 27432, vy = —212, wy = —512,
From (3.1), we obtain

det Tg,6 = 2(—1)° 4% [K2(Q6-2 — Q6-1Q2) — K3(Qo-1 — Q6Q2))
= —1597440.

As the inverse calculation, if we use the corresponding formulas in Theorem 3.2, we get

_ 209 _ 79 a1 _ 11 _ 1 1
Gi= T 31207 G2 = 520° G3= 1560 Cra= 1560 ° G5 = 520 Ce = 3120
_ _ 107 _ 6 _ 11 _ 3
C2,2 — T 260 <2,3 — 65 C2,4 — 260 C2,5 — T 260
C _ 329 C __ 37
3,3 = T 7800 534 = 390°
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From (3.2), we can get

209 079 4 11 1 1

3120 520 1560 1560 520 3120

7 w07 6 13 1

520 260 65 260 260 520
a6 30 3w 11

Tfl 1560 65 780 390 260 1560
R S VRS VRN (Y - . N S
1560 260 390 780 65 1560
13 oun 6 W07 1

520 260 260 65 260 520

1 1 11 41 79 209

3120 520 1560 1560 520 3120 7 6xe
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