Determinants and inverses of symmetric Poeplitz and
Qoeplitz matrix’

Abstract

In this paper, we consider the determinants and the inverses of the symmetric Poeplitz and
Qoeplitz matrix. We give the definition of the symmetric Poeplitz and Qoeplitz matrix. We
propose the determinants and inverses of the symmetric Poeplitz and Qoeplitz matrix by

constructing the transformation matrices.
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1 Introduction

The Pell and Pell-Lucas sequences { P, } and {Q.} are defined by the following recurrence relations
[1, 2, 3, 4], respectively:

Pn+1:2Pn+Pn—1, nZL
Qn+1 =2Qn +Qn-1, n2=>1,

with the initial condition Pp =0, P1 =1 and Qo = 2, Q1 = 2.

Some scholars showed the explicit determinants and inverses of the special matrices involving
famous numbers. Sun and Jiang [5] gave the determinant and inverse of the complex Fibonacci
Hermitian Toeplitz matrix by constructing the transformation matrices. Determinants and inverses
of Fibonacci and Lucas skew symmetric Toeplitz matrices are given by constructing the special
transformation matrices in [6]. In [7], the determinants and inverses are discussed and evaluated for
Tribonacci skew circulant type matrices. In [8], circulant type matrices with the k-Fibonacci and
k-Lucas numbers are considered and the explicit determinants and inverse matrices are presented
by constructing the transformation matrices. It should be noted that Jiang and Zhou [9] obtained
the explicit formula for spectral norm of an r-circulant matrix whose entries in the first row are
alternately positive and negative, and the authors [10] investigated explicit formulas of spectral
norms for g-circulant matrices with Fibonacci and Lucas numbers. The authors [11] proposed the
invertibility of the generalized Lucas skew circulant type matrices and provided their determinants
and the inverse matrices. Jiang et al. [12] gave the invertibility of circulant type matrices with
the sum and product of Fibonacci and Lucas numbers and provided the determinants and the
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inverses of these matrices. In [13], Jiang and Hong gave the exact determinants of the RSFPLR
circulant matrices and the RSLPFL circulant matrices involving Padovan, Perrin, Tribonacci and
the generalized Lucas numbers by the inverse factorization of polynomial.

In this paper we adopt the following conventions 0° = 1 and we define four kind of special
matrix as follows.

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

Py P P - P2 P Py
P Py P . Pu_z Pa_2 P
Ps P Py . Py Pno
Tpn = R (1.1)
Py Puos = . P P, Py
Poyw Poy Pis - P Py Py
P, Po1 P2 - P P Py

nxn

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

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

Qn Qn—l Qn—Z Q3 Q2 Ql
Qn—l Qn—2 Qn—S - ’ QQ Ql QQ
Qn-—2 Qn-3 Q1 Q2 Q3
Hoo=| @ , (12
Q3 QQ Ql Qn—3 Qn—z
Q2 Q1 Q2 Qn-3 Qn-2 Qn-1
Q1 Q2 Qs Qune2 Qnor Qn

nxn
where Q;(1 < ¢ < n) are the Pell-Lucas numbers. It is evidently determined by its first row.
It is easy to check that

HP,n = TP,nIn ) (13)

Hon =Tqonln, (1.4)

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

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, det Tpo= -3, detTp3 =38, detTpy =—-20



and

det Tp, = (=1)"" 12" 3Ky (P2 — Pn1P2) — K3(Po_1 — PuP2)], (n>5), (2.1)
where
n n—1
K= (Put1-k — PaPi)An—, Ks =Y (Pa—k — Pa-1Pe)Ank + Py — Pa1 Py,
k=3 k=3

Ag=1, A& ==20)_ Per1Aiy), 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 TP71 =1, det prg = -3, det TP73 =38, det TP74 = —20.

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

1 [ D 0
—P, 1
—In-1 1 0
1 _
M, = 0 2 1
0 1 2 -1 0
0
0 1 2 -1 0
0 1 -1 0 0 0
nxn
and
1 0 0
0 0 0 0 1
An_3 1 0
An_yg 1
N1 = ,
Ao 0
Aq 1
0 Ao 0 0 nxn
where

Ao=1, A; = —Q(ZPIQJAAZ',;C), (1 <1< n— 3)
k=1

By using M1, N: and the recurrence relations of the Pell sequences, the matrix T P,n is changed



into the following form,

1 K1 Pyo1 Pyo Posz -+ Ps P P3 P

0 Ko Tn-1 ®Tn-2 2Tpn-3 -+ Ts Ty T3 T2
Ks  Yn-1  Yn—2 Yn-3 - Y5 Yo Ys Y2
0 2 0 0
0 4P, 2

MiTp N =
4P; 4P, 2

0 0 4P,—3 --- cee 4AP3 4P, 2 0
where

i = Poy1—i — Pp P, (

Yi = Pnoi — P Py, ( —1), yn = Po — Po_1 Py,

Kl = ZPkAn—ka
k=3

n

K2 - Z(P7L+1—k - PnPk:)Anfkﬁ
k=3

n—1

K3 = Z(Pn—k - Pn—lpk)An—k + Py — P11 Py
k=3

By using the Laplace expansion of matrix M;T p,n./\/' 1 along the first column, we can get that
det MiTp N = (—1)" 7 '2" ?[K2(Py—s — 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.



(i) When n is odd, 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 In—15 12 8 2
2(n+1) 2(n+1) 2(n+1) n+1 n+1 n+1
n—2 In—15 12 3
n+1 2(n+1) n+1 n+1
2 - 2_ s
n(ntd)—7  n(ntl)—8 n +§n 3 n ;n-f—& 2(71,23)2
2(n+1) 2(n+1) n+1 n+1 n+1
_ 2 _ E
n(n+1)—8 n(n+4)—1 n 2("71>2 %M
2(n+1) 2(n+1) 2 n+1 n+1
n2+42n—3 i n242n—3
—_—= n nt3 n P —
n+41 2 2 2 n+1
2
%M 2(”771)2 n n(n+4)—1 n(n+1)—8
n+1 n+1 2 2(n+1) 2(n+1)
e 2_ n24on—
2( r123)2 n §n+3 n +§n n(n+1)78 n(n+4)77
n+1 n+1 n+1 2(n+1) 2(n+1)
3 12 In—15 n—2
n+1 n+1 2(n+1) n+1
2 8 12 9n—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)
(2.2)
(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 In—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 n—2n Q(WTl>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 )
nZ—3n 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(%71)2 % n(n+1)—3 n(n+4)—6
n+1 n+1 2(n+1) 2(n+1)
3 a2 9n-15  n-2
n+1 n+1 2(n+1) n+1
2 _8 12 9n—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— n
(2n+1) n+1 n+1 n+1 2(n+1) 2(n+1) nxn
(2.3)

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

nxn



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

1 0 N
0 1
K3
Ko
Mo = 0 0 :
: 1 0
0 0 0 1
nxn
1 —-Ki Cho Cn2 - Cs Co
0 1 B B2 x -m
1 0 0
No = 1 )
0
0 0 1
nxn
where
K.
Ci: lxl—Pi, (2<z<n—1)7
K>

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

If we multiply M1Tp,,N1 by Ms and N2, the My and N7 are as in the proof of Theorem 2.1,
so we obtain

1 0 0
0 Ko 0 0
0 wWp—1 Wn—2 Wn—3 -+ Ws W4 W3 W2
9 0 O 0
4Ps 2
MQMlTP,anNQ = )
4P5 4P,
0 0 4Py - - . 4Py 4P, 2 0 )
where
Kaz; .
wi= =2y (2<i<n—1),




yi(2 <i<n) asin Theorem 2.1.

we have

where ¢ = (

1 0
0 K

4Pn—3

MoMiTp NIN2 = ¢ D A,

Wn—2

ws Wa ws
0
2
4P
4P 4Py, 2

Wn—3

w2

0

(n—2)x(n—2)

) is a diagonal matrix, and A is a Toeplitz-like matrix
2X2

¢ @ A is the direct sum of ¢ and A. Let M = MaM;, N = N1 N>, then we obtain

S =

0

—Ki

ATL73

ATL74

Ay

THL = N6 @AM,

an—-3,n—1

An—4,n—1

a1,n—1
ao,n—1

an—-3,n—2

QAn—4,n—2

a1,n—2
ag,n—2

Cs

an—-3,3

QAn—4,3

a1,3
ao,3

0

1
2 -1
-1 0

;

Co
1

an—3,2

An—4,2

a2
ap,2

nxn

nxn

(2.6)
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where

aij =

1

=V EV

_A;(xjy 7'+.77én7
2
0<i<n-3,2<j<n-1),
AT =,
Ko

A; (0<i<n—3) asin Theorem 2.1.

1 0
We can observe that the inverse matrix of ¢ is < 0 1 ) .
2 2Xx2

According to Lemma 2.3

0
A=
0
By
where
1
b1 = 5,

> nr

t1+2to 4+ (-1t _1=5-1

1) det V1 ([welp =™, 2,4Py, -+, 4Pa_1-;)

in [14], we have

by 0 R e e 0
b b1
b3 ba
: . ba b1 0
bn73 A A b3 bo b1
B2 BS . Bn—4 Bn—3 Bn—2

(n—2)x(n—2)

(tr 4+ +t-1)!
. -tjfll

1
By = —,

w2
B; = (=
with

det Vl(wg,) = ws,

2n—1—jw2

5 (2<J<n_2)a

n—=2—j

(_2)(]’-1)—&—"'—%‘71 (4P2)t1 L

det Vio1—j([waliZ3 ™, 2,4Ps, -+ 4Puc1—y) = 2" T waj + Y ()T P

(b1 + - +1p)!
tl -t

t1+2t2+-+ptp=p

p=1

(=277 (AP - (4Ppa)"



We obtain that

1 0

1
0 ?2 0

0 0 by 0 0

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

: : 0 bug - - by b,
0 0 By By B3 -+ Bp_3 Bnp_a

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 (2.2); 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 Tq,».

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, detTg4 = —7186
and
det T = (—1)"7'2 x 4" [K2(Qu-2 — Qu-1Q2) — K3(Qu—1 — QuQ2)], (n > 5), 3.1)

where

K=Y (Quirk — QuQi)An k, K3 = (Qnk — Qu1Qr)An 1 + Q2 — Qn-1Qn,

k=3 k=3

Ao = 1, AZ = —(Z Pk+1A7;7k), (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, detTgo = —32, det Tgs =480, det T4 = —T7186.



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

1 0
—Qn
2
—Qn-_1
2
My = 0
0
: 0
0 1
and
1 0
0 0
An—d
Anfél
N1 =
Ay
A
0 Ao
where

o

0

1
1 0
2 -1
-1 0

0

0

nxn

0 1
1 0

0

nxn

Ag=1, Ai == Pepidig), (1<i<n—3).
k=1

By using M1, N7 and the recurrence relations of the Pell sequences, the matrix Tq,, is changed

into the following form,

1 Igl Qn—l
KQ Wn—1
Kiﬂ Un—1
0 4
R . 0 4Q4
M1TQ7n./\/‘1 =
4Q3
0 0 4Qn-3

Qn—Q

n—2
VUn—2
0
4

4Q2

Qn—3

Wn—3

Vn—3

Qs Q1 Q3 Q2

ws w4q w3 w2
Vs V4 12 1)

0

4Q3 4Q2 4 0 nxn

10



where

P,
wi = n+1—i_7npz7 (2<i1<n),
P,_ . P, _
v; = Pp_; — 21P¢,(2<z<n71),1/n:P27 21Pn,

f(l = ZPkAnflm
k=3
f('z = Z(Pn-‘rl—k - PnPk)An—kv
k=3
n—1
K3 = Z(Pn—k — Po1Pe)An—k + Py — Poo1 P
k=3

By using the Laplace expansion of matrix M1TQ,nN 1 along the first column, we can get that

det MiTo N1 = (1) 12" ?[K2(Qn-2 — Qn-1Q2) — K3(Qn-1 — QnQ2)].

While

(n—1)(n—2)
2
I

detM1 = detNl = (—1)

we can obtain det Tq , as (3.1), which completes the proof. O
Theorem 3.2. Let Tq n be an invertible symmetric Qoeplitz matriz and n > 5. Then we have
Ci,1 1,2 (1,3 Cin—2 Cin-1 Cin
(1,2 (2,2 (2,3 Cn—2 Cn-1 Cin-1
(1,3 (2,3 (3,3 Con—2 Cin—2
-1 .
TQ,n = ) (32)
Cin—2 Comn—2 (3,3 (2,3 (1,3
Cin—1 Comn—1 C2,n—2 (2,3 (2,2 (1,2
G Cin—1 Q-2 C1,3 1,2 Ci,1 nxm
where
1 KlQn KdQn anl
1= 3 + = + Or(—— — —— ;
Ga =3 T 2( Y 5 )

(1,2 = 0291 + 21 —2,

2
(1,3 = 2(60291 + O2mn—2) + Z Ca—9k + O2mp—3,
k=1

11



Jj—1 Jj—2 Jj—3

Gy = Z 05— k1% + O2mn—j + Zzaj—kﬁk + 0ann—j-1 — Zej—k—ﬂ?k + 02nn—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
k) ) n—3
K K3n16-
(pn=—m—m = —— — On—k—1Vx — 022,
T kA
C272 = Mn—2,

(2,3 ="Nn-3+ 2Nn_2,

(25 = Mn—j + 2Mn—j+1 — Ma—jt2, (4<j<n—1),
2
(3,3 = 2(en—3,n—1U1 + €n—3,2Mn—2) + Zen—3,n—k19k + €én—3,2Mn—3,

k=1
j—1 Jj—2 j—3
Gig = Z en—in—kVk + Q(Z en—in—kUk) + Z en—iyn—kU% + en—i,2(Bn—j+2 + 20n—j+1 + Mn—j),
k=1 k=1 k=1
1
(3<i<[n_2|_ Iy i<j<n+1-—1i; except(33),
in which
K K.
0; = 101 —Qi, 2<i<n—-1), w,=— 31 +vi, 2<i<n—-1),
Kz K2
A,
- fwj7 7 +] 7& m,
Ei Ko (0<i<n—3 2<j<n—1),
Aiwj . .
1 —, 1+7=n,
K>
91 = 1/4,
G 2 (e Ll 00t (4@ (1)
! j—1!

t1+2ta++(i—1)tj_1=5—1

—_

m = U727
J— (_1)2j_1 det Vn—l—j([Uk}Z;§+l747 4Q27 e 74Qn—1—j)
Ny = on—1-3J,

det V1 (Us) = Us,

n—2—j
det Vn—l—]'([Uk}Z;§+17 47 4Q27 e 74Qn—1—j) - 2n727] Un—j+1 + Z (71)2+p2n7]727pUn—j—p+1

p=1

(tr+ - +tp)!

R (T Q) (4Qpe)” | L (2< G <n =),
g

t142ta++ptpy=p

with w; (2 < i< n), v:(2<i<n), AZ(O <i<n-3), K1, K2, Ks as in Theorem 3.1, ] =¢q, ¢ <
r < q+1, qis an integer.

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

12
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Proof. We can introduce the following two transformation matrices when n > 5,

1 0 N
0 1
_Ks
Ko
M2: 0 0 7
: 1 0
0 0 0 1 m
1 75{1 On-1 Opn—2 - 03 02
0 1 _Yn-1_®n-2 . _ w3 _ w2
Ko Ko Ko Ko
1 0 0
N2: 1 )
0 O 1 nxn
where
Kiw;
;= 1 Q. (2<i<n—1)

If we multiply MlTQ,nN1 by Mg and ./\727 the Ml and ./\7'1 are as in the proof of Theorem 3.1,
so we obtain

MQMlTQ,nN’lNQ =

where

0 5 0 e 0
0 U1 Up—2 Up—z -+ Us Uy, Us U
4 0 0
4Q2 4
40, ’

4Q3

nxn

13



we have
MleTQ,anNQ =F &7,

1
where F = ( 2 9 ) 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 . e ||
4Q2 4
4Qs3 4Q2
= ) .

4Qn-—3 Qs 4Q2 4 0 /o g

(3.5)

[ @ T is the direct sum of / and 7. Let M = MaMy, N = N1Na, then we obtain
To, =N o1 )M, (3.3)
1 0 0
7Q"1 .
5 1
K: _ Qn-1 K3
ﬁQ” 2 1 Ki
0 1 2 —1
o N
: 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 €n-3,2
N: An—él €n—4,n—1 €n—4,n—2 €n—4,3 €n—4,2 ’
: 41 €1,n—1 €1,n—2 e1,3 e1,2
0 Ao €0,n—1 €0,n—2 €0,3 €0,2 nxn




where

Aiw] . .
-——, itj#n,
K>
€= 0<i<n—-3,2<j<n—-1).
3] ( ’ J
po B,
K>

1
s 0
2
We can observe that the inverse matrix of f is 0 1
K, 22
According to Lemma 2.3 in [14], we have
0 9 0 -0 .. .. 0
S0y 0y
93 Vs
T =
: : Ja 91 0
0 'ﬂn—S A e 7_93 Vo I
m 2 n3 e Mn—4 Mn—3 Nn—2 (n—2)x (n—2)
where
B = 1/4,
9, = (1) 14 > (it b gyomnnmtio (4 (4Qy)

ity
t1H 2ttt (=Dt =1 !

.
771 - U27
_ (_1)2j71 det v”*lfj([Uk}Z;§+l7 47 4Q27 Tty 4Qn71*j) .
ni = T L @<i<n-2),
det Vl(Ug) = U3,
. . n-2-J .
det Vi1 (U524, 4,4Q2, -+ 1 4Qu1-5) = 2" Unjia + Y (D220,
p=1
(b4 -+ 1)

T TR (4Qpe) T |, (2K <= 3),
ti+2ta o tptp=p P

15



We obtain that

10 0
0 ! 0
Ko
0 0 V1 0 0
FleT ' = Y2 % (3.6)
V2
0
: 0 Pz - oo e 9
0 0 m 72 N3 0 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, detHpo =3, detHpz = —8, detHp4 = —20
and

77,2 n—
detHp, = (—1) ER 2”73[K2(Pn72 — Py_1P) — 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), = [.Tp,
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" 7 [Ka(Qn-2 ~ Qn-1Q2) — Ks(Qn-1 — QuQ2)], (n>5),

where Kg, Kg are the same as tn Theorem 3.1.

16



Proof. From (1.4), we have det Hg,, = det T, 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

Cn  Cn-1 Cip-2 - (1,3 C1,2 Ci1
Cin-1 Com—1 Comn—2 - (2,3 (2,2 (1,2
Cin—2 C2n—2 . . (3,3 (2,3 (1,3
-1 . . . . . . .
HQa" = . . L Lt L L : )
(1,3 (2,3 (3,3 o o Con—2 Cin—2
(1,2 (2,2 (2,3 - CGon—2 CGon—1 Cin—1
(i1 C1,2 (1,3 oo Cin—2 Cn-1 Cin 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

Tpe = 5 2 1 2 5 12
’ 12 5 2 1 2 5
29 12 5 2 1 2

7 29 12 5 2 1

6x6

Using the corresponding formulas in Theorem 1, we get

K> =907, K3 = 376, yo = —46, x5 = —111,

From (2.1), we obtain

det TP,G = (—1)6_126_3[[(2(136_2 — P6_1P2) — K3(P6_1 — PGPQ)]
—112.
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As the inverse calculation, since 6 is even, from (2.3), we can get

3o w43 21
7 14 7 7 7 14
7o 3 128 2
14 7 14 7 7 7
439 343 1203
. 7 14 7 14 7 7
Tpe =
312 43 31 30 4
7 7 14 7 14 7
208 1239 27 0T
7 7 7 14 7 14
1 2 3 4 17 3
14 7 7 7 14 7 7 6x6

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

2 6 14 34 82 198
2 6 14 34 82
T _| 14 6 2 6 14 34
Q6T | 34 14 6 2 6 14
82 34 14 6 2 6

1908 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 T = 2(—1)° "4 [K2(Qo-2 — Q6-1Q2) — K3(Qs-1 — Q6Q2)]
= —1597440.

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

209 79 41 11 1 _ 1
€11 = —37555 $1,2 = 5300 $1.3 = 15600 $1.4 = — 75600 15 = 5250 C1,6 = — 3755+
107 6 11 _ 3
(22 = —550, €23 = 55> €24 = 555, (2.5 = — 550>
_ 329 _ 37
(3,3 = —750> (3.4 = 395+
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From (3.2), we can get

6

_ 209 E 41 _ 11 i _ 1
3120 520 1560 1560 520 3120
T 0T 6 13 1
520 260 65 260 260 520
a6 3 3 11
— 1560 65 780 390 260 1560
S O U (- T A
1560 260 390 780 65 1560
1.3 w6 11 1
520 260 260 65 260 520
_ 1 L _ 11 41 LQ _ 209
3120 520 1560 1560 520 3120 7 6xs6
Conclusion

In this paper, by constructing the special transformation matrices we give the determinant and
inverse of the complex Poeplitz and Qoeplitz matrix in section 2 and 3.
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