Computing the Determinant and Inverse of the
Complex Fibonacci Hermitian Toeplitz Matrix

Abstract

In this paper, we consider the determinant and the inverse of the complex Fibonacci Hermitian
Toeplitz matrix, firstly, we give the definition of the complex Fibonacci Hermitian Toeplitz matrix.

Secondly, we computing the determinant and inverse of the complex Fibonacci Hermitian Toeplitz

matrix by constructing the transformation matrices. —
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1 Introduction @

Studies show that there has been an increasing interest on Fibonacci sequence and #héiE generalizations.
One of them is the concept of complex Fibonacci numbers F};, which was defined by Horadam [1].
The n-th complex Fibonacci number is given by the equality F,, = F, + ¢F,4+1, where i is the
imaginary unit which satisfies i2 = —1. Complex Fibonacci numbers satisfy the same recurrence
relation F,; = F;;_1+F,_s(n > 2) of the classical Fibonacci numbers with different initial conditions,
ie., F§ =i, Ff =1+1.

On the other hand, Hermitian Toeplitz matrices have important applications in various disciplines
including image processing, signal processing, and solving least squares problems [2, 3, 4].

It is an ideal research area and hot topic for the inverses of the special matrices with famous numbers.
Some scholars showed the explicit determinants and inverses of the special matrices involving
famous numbers. Lin showed the determinant of the Fibonacci-Lucas quasi-cyclic matrices in [5].
Circulant matrices with Fibonacci and Lucas numbers are discussed and their explicit determinants
and inverses are proposed in [6]. The authors provided determinants and inverses of circulant
matrices with Jacobsthal and Jacobsthal-Lucas numbers in [7]. 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. The explicit determinants of
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circulant and left circulant matrices including Tribonacci numbers and generalized Lucas numbers
are shown based on Tribonacci numbers and generalized Lucas numbers in [9]. (And for 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 [10]. Jiang et al. [11]
gave the invertibility of circulant type matrices with the sum and product of Fibonacci and Lucas
numbers and provided the determinants and the inverses of these matrices. It should be noted that
Jiang and Zhou [12] 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 [13] investigated
explicit formulas of spectral norms for g-circulant matrices with Fibonacci and Lucas numbers.
Furthermore, in [14] the determinants and inverses are discussed and evaluated for Tribonacci skew
circulant type matrices. The authors [15] proposed the invertibility criterium of the generalized
Lucas skew circulant type matrices and provided their determinants and the inverse matrices. The
determinants and inverses of Tribonacci circulant type matrices are discussed in [16]. Determinants
and inverses of Fibonacci and Lucas skew symmetric Toeplitz matrices are given by constructing
the special transformation matrices in [17].

The purpose of this paper is to obtain #he r results for the determinants and inverses of complex
Fibonacci Hermitian Toeplitz matrix; in aper we adopt the f ing two conventions 0° = 1,
i> = —1, then we define a kind of special matrix defined @s follow:

Definition 1.1. A complex Fibonacci Hermitian Toeplitz matrix is meant a square matrix of the
form

0 R F o Fi, Fis Fi
g 0 o Fis Fia Fis
Y Fy 0 - Fl¢ Fis Ihy
Tpx = , (1.1)
iy Fis Fig - 0 FFf
Py B Fis oo B0 F
s Fis Fia o B B0 )
where Fy, Fy,---, Fj_o are the complex Fibonacci numbers.

It is evidently determined by its first row and first column, and (Tgx = T};. @

Lemma 1.1. Let p; is a Hessenberg matrix,

Ko K1 0 e e . 0
K3 K2 K1
Ka K3 K2 K1
pi = K5 K4 K3 K2 )
0
K1
Ri41 - te K5 R4 K3 K2

ixi
then the determinant of p; can be expressed as
detpi = Z(—l)wrjlﬂfjurzlﬁiij detpjfl, =2,
j=1

with the initial values of detp; are detpo =1, detpi = ko.
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Proof. @@ the Laplace expansion of matrix p; along the last row, it is easy to check that
detp; = (=1)" M kipiki Vet po + (1) Pkiki det py
+ (=1)""Priik P detpe + -+ (—1)T
+ (=1)" okl det piy

R3R1 det Pi—2

1
=3 ()" ki—jyort detp;-1,
=1

for i > 2. The initial values of det p; are det po = 1, detp; = ka. O

Lemma 1.2. Define an i X i Toeplitz-like matrix by

Wi pi—1 -2 =3 fhi—4 2 U1
Qs i 0 - - e 0
a3 a2 (651

. (e} a3 a2 (65]) .

k2

Vi([ﬂk]k:1,0(1,062,"' ,Oéi) = . . )
as o4 as a2 [e%1 ’ :
[e 71 a3 a2 Qi 0
o e N as Qg a3 a2 (e5] ixi
we have

i
det Vi([alimr, a1, 02, i) = Y (=1 piga 0l detpy o,
=1
where det p; (0 < j < i—1) is the determinant of Hessenberg matriz, and can be calculated by Lemma
1.1.

Proof. @@ the Laplace expansion of matrix V;([px]i_1, a1, a2, - - , ;) along the first row, it is easy
to check that

(=) iy det po + (—1) P pi10i " det pr 4 (1) P i 00i T det ps
S+ (—1)1+i_1p2a1 det pi—o + (—1)1+i,u1a(1) det p;_1

det Vi ([ur]he1, a1, a2, -, i)

J’_

> D) il detpya,
j=1

where p;(0 < j <4 —1) is the determinant of Hessenberg matrix, and can be calculated by Lemma
1.1. O

2 Determinant and Inverse of the Complex Fibonacci
Hermitian Toeplitz Matrix

Let Trx be a complex Fibonacci F@tian Toeplitz matrix. We give the determinant and inverse
of the matrix Trx in this sectior; af) first we give the determinant e matrix Trx, and then we
find the inverse of the matrix T Fr it-isi i
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Theorem 2.1. Let Trx be a complex Fibonacci Hermitian Toeplitz matriz as the form of (1.1),
then we have

det TFl* = 0, detTF; = —1, detTF; = —2, detTFZ = 6, detTpg =-2

and
det Tpx = —Fp [Fy (K3 det Vi, — s(e]izd, =1, a,to, b1, -+ tns)
— Kadet Vo s([E]7Z?, =1, a,to, t1,- -+ ,tn—s))
— F (K1 det Vi _s([me]iZ3, =1, o, to, t1, -+, tng) 2.1)
— Kydet Voos([FR]rZd, =1, to, tr, -+ 5 tas))
+ Er_4(KidetV,— 3([§k]k L=l a,to,t1, s tn—s)
— Ksdet V,_3([Fr iz 1, —1,a,t0,t1, + ,tn—s))], n > 5,
where
n—2 n—2 n_2
K, = Z FiA, ok, K3s= kaﬁn—Q—k, Ky = Z MeAn_2—k,
k=1 k=1 k=1
Ao =1, A1 is one root of the characteristic equation — z° + azx + to = 0,
Ao =A% Aj=al;i 1+ ZitkAH% (3<i<n—23)
k=0
§i=aF 1+ F_i3, (1<i<n—=23), {2 =aF,_3,
N =yF_y+ Foami, (1<i<n—4), nu-s =yF_4, M2 =yF_3+Fg,
a=2, to=Fy, t; =2F, (1<i<n-5), z=— ;*2,31 ;;;3,
det V,— 3([n;€]k 5 —La,to, b1, ,tn-g), detV,_ 3([5’9]1@ 5=l a,to,t1, - ,tn—6) and
det V,, _3([Fr]rZ2, =1, 0,to,t1, -+ ,tn_g) can be calculated by Lemma

Proof. Let Trx be a complex Fibonacci Hermitian Toeplitz matrixfand we can easily get the
following conclusions:

detTFI* =0, detTF; =—-1, detTF?f = —2, det TFI =6, detTFg = —2.

Intreduce the following two transformation matrices when n > 5,

1 0 cor e e e e 0
1 0 0
T 1
Y 1 0

My

Il
[en)
—
—

|
—

nxn
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and

1 0 0
0 1 0 0
0 Ap_g 0 cor oo ... 0 1
: JANSE 1 0
Nl = An75 1 )
As 0
M A1 1 . :
0 0 Ao 0 v oo e 0
where
n—2 Frs
T=———F=""> Y= ——"F > Ag = 1,
F3 F3
A1 is one root of the characteristic equation — 224 ar+to = 0,
i—2
Ay =A%, Aj=ali_1+ ZtkAi727k7 (3<i<n—3),
k=0

=2 to=F, t;=2F, (1<i<n-—05).

By using M1, N1 and the recurrence relations of the complex Fibonacci sequences, the matrix T g
is changed into the following form,

0 FF Ki Fis Fi, Fps Fpe -+ Fy [T
Ff 0 K Fiy Fis Fi, Fi, - F B
0 :73 KS gn—S gn—4 gn—S €n—6 e 52 51
COF_y Ki a3 a4 Na—s Nn-c - M2 M
0 0 o -1 0 e e 0
MiTr; N = to « -1 : ’
tl to (0% —1

: 0

0 0 0 tn—G tl t[) « —1 nxn

where

Gi=aF +F,_;_3, (
ni =yFi 1+ Faa—s, (
a=2, to=F, ti =2

- 3), &n—Q = LUF,:,:),,
- 4)7 -3 = yF;:747 NMn—2 = yFr):73 +Fg7

n—2 n—3 n—2 n—2
K, = ZF;:An—Q—k, Ko = Z FiA,_5_k, K3s= kaAn—z—k, Ky = Z MeDAp_2—k.
k=1 k=0 k=1 k=1



Do the Laplace expansion of matrix /\/llTFn*Nl along the first column, we can get that

det(M1TrxN1) =
— Kydet Vo_s([&]r 23,
- n73(K1detVn73([77k]k 1
— Kydet Vo _3([Fglnz 17
+ Fy_4(K1det Vi, - 3([fk]k g
— KzdetV,_ 3([Fk k= 17

where

Vas([m]i=t, —1 a,to,tr, - -

Mn—-3
«

to
ty

= to

tn—6

V- 3([£k}k 1> 1 o, to,t1,

571.73

«
to
t1

= to

tn—6

NMn—4

—1
o
to

ty

tn—7

§n74
-1

67
to

t1

tn—1

stn—6)
Tm—5 Tln—6
0
—1
o -1
to «
stn—6)
&n—5 &n—6
0
-1
o -1
to «

—Fy [Fy (K3 det Vn s([me]rzs,

1,0t,t0,t1,“~
—1,a,to, 1, ,tn—s))
—1,a,t0,t1,- -
1 « t07t1,~~~ ,tnfﬁ))
1 (e t07t17”'
1 «, t07t17"' 7t"—6))}7
Na 73 2 M
a -1
to « —1 0
tl to (0% —1
&4 & L &
a -1
to [0 —1 0
t1 to (e} —1

bl t’ﬂ*6)

7tn76)

’ tn—6)

(n—=3)x(n—3)

(n—3)x(n—3)
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V"*?’([FI:}Z;?’ _170é7 to,t1, - atn76)

n-s Fa_a Fys Fuoe -+ F{ F5 Fy I
a -1 0 O
to «@ -1
t1 to «@ -1
= t2 t1 to «
a -1
to o -1 0

theo  tn_r e to a -1

and the determinant of them can be calculated by Lemma 1.2.

While

(nt+1)(n—2)
2

det My =det N7 = (—-1)" 2|

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

(n—=3)x(n—3)

O

Theorem 2.2. Let Trx be an invertible complex Fibonacci Hermitian Toeplitz matriz and n > 6.
Then we have

where

Y12 =

P11 P12 P13 o Yin—2 VYia-1 Yin
1,2 2,2 Y23 o Yam—2 Yan—1 Yrn-1
1,3 P23 3,3 PY3n—-3 Yon—2 Yin—2
1 . . . . . .
Te; = : : : : : : ;
Yin—2 Yon—2 Y3n-3 - 3,3 P23 ¥1,3
P1m-1 YP2n-1 Yan-2 - 2,3 2,2 P12
Vin  Vin—1 Vin—2 - 1,3 P1,2 P11
K2 F* 3 F* 4 n74 F* F* 3 F* 4
n— n— k n— n—
= = ai1 + a + Z — Ap—2— + Qp_o_
P11 Fr < I 1,1 i 1,2> 2 oz ( B 2 k1 T 2 k,2> ,
—4
1 K — F}
= — = (ra11 +yai2) — —Ii (xan—2-k,1 + Yan—2-k,2),
£ £ k=0 "0

1,3

P14 =

P15 =—

K. n—4 [
= _72(11 2 — g “La 2—k,n—2
= =, n— = n—2—k,n—2,
’ l* b

*
FO k=0 0

T

O

—4
K — F
7F—,73(a1,n—3 + a1n—2) — Z = (An—2—kn—3 + An_2—k,n—2),
0 k=0
K>

T (@Ln+1—j + Q1ng2—j = A1nss—j)
0

—4
F .
— Z Fili(an72—k7n+1—j +On2 knt2—j —Un-2 knt3—j), (B<j<n—1),
k=0 "0

(2.2)



2
Pin = *F(am —a1,3) — =" (An—2-k,1 — Gn—2-k,3),
0 k=0 "0
_3
K1 3 "
Yoo = T (zai,1 + yai2) — Fli (zan-1-k,1 + Yan-1-k,2),
0 — fo
_3
K = F}
P23 =———a1,n-2 — ——An—1—k,n—2,
Fr Fr
0 — to
-3
K = Fp
Poq = _F(al,n73 + a1,n—2) — Z Fli (Gn—1—k,n—3 + Gn_1—k,n—2),
0 w1 Lo
K
V2,5 = —— (@141 + A1 ny2—j — A1n43—5)

Iy

73 F*
k )
— E F(aank,nﬂfj + n—1—knt2—j — Gn-1—knt3—j), (B<j<n—1),
k=10

P33 = Ap_3a1,n—2 + AGn—2,n—2,

Yia=A

n—i(@1,n—3 + a1,n—2) + (@n—it1,n-3 + An—it1,n—2), (3 <i<4),

Vi = An_i(@1,nt1—5 + @1,nt2—j — @1,nt3—j5) + (@n—iti,nti—j + Cneitint2—j — Gn—it+1,n+3—3),
J J J J j j J

1
(3<i< Mo} i <j<nt1—i encept vng, Yo and ),

in which a; ; is defined by

ai,i

ai,2

@iy =

n—>5 n—4—k
1
- n—3 — nfb - bn,, b-tn7,,~ )
S<w 3 — Wn-4b1x Ewk( 3—kQ + E j 4k])>

k=1 j=1

n—>5 n—4—k
1 d c
- n—3 — Mn— b - bn, - b‘tn, —k—3j y = -, = -,
p <5 3 — Prn-abix ;;:1 Br(bp—sz—ra + E itn—a—k ])> a1 S 422 =

j=1
n—j—1
- Z b (@i Bn—j—k + aizwn—jk), (1<i<2, 3<j<n—2),
k=1
—biaaz;, (=3, 1<j<2),
i3
—agj(bi—za+ Y bitiog-x), (4<i<n—2, 1<j<2),
n—4 =t
bia ( br(az,1Bn—3-r + a2,2wn—3—k)> +b1, (=3, j=23),
k=1
n—1

—J
bia < br(az2,1Bn—j—k + az,zwn—j—k)> , (1=3,4<j<n—-2),
k=1
2

k=1

i—3 n—1—j
(bi—ca+ > biti—s—k) ( Z br(a2,1Bn—j—k + az,zwnjk)> + bi—j1,

(4<i<n—2,3<j<n—-2,i2j)

1—3 n—1—j
(bi—2a + Z biti—3—k) ( bi(a2,1Bn—j—k + a2,2wn—j—k)> ,

k=1 =1

(4<i<n—2,3<j<n—2,i<j).



with

n—>5 n—4—k
s=c <wn—s — Wp—abiov — Z Wi (bp—3—ko + Z bjtn—a—k—j)

k=1 j=1

n—>5 n—4—k
—d <6n—3 - Bn—élbla - Z Bk(bnfigfka + Z bjtn4kj)> R
k=1 j=1

Er Er
bi=—detp, 1, (1<i<n—4), c=—"22K +Kj, d=—-"2K, + Ku,
Fg Ey
= Inspe e o g, (1<i<n—3)
Fg 1 b de 1 b b

Ki, Ko, K3, Ka, 2,9y, @, A;(0<i<n—-3),&(1<i<n-3),n(1<i<n—3) and t;(0 <i < n—06)
are as in Theorem 2.1, detp;(0 < i < n — 5) is the determ=qt of Hessenberg matriz, and can be
calculated by Lemma 1.1, (] s the integer-valued function@

we can observed that T}i is not only a Hermitian matriz, but also a symmetric matrix along its
second diagonal. i.e., sub-symmetric matriz.

Proof. I-nt-peegthe following two transformation matrices when n > 6,

1 0 S
0 1
n—3
- 1
Ey 0
o4
_ : T
Fy
M2: . . . . )
0 . . 1 . .
1
: 1
0 0 0 1
1 0 Ky  Fy,  F,s F K
Fy Fy Fy Fy  Fy
., KBS, RN, B R
Fg Fg Fg Fg F
1 0 0
No = 1
1
1 0
0 0 1


elifcetin
Vurgu

elifcetin
Yapışkan Not
Definition of this function should be given.

elifcetin
Üzerini Çiz

elifcetin
Vurgu

elifcetin
Yapışkan Not
We

elifcetin
Üzerini Çiz

elifcetin
Vurgu

elifcetin
Yapışkan Not
We can introduce


Maltiply M1 Tr: N1 by Mz and Naf M, and Vi are as in the proof of Theorem 2.1{we obtain

0 Fy 0
FFooo o .-
0 0 ¢ Bus Bu-a Bas - Pa Pz B
: ©d Wpes Wno4 Wn_s - Wi w3 ws
0 @ -1 0
MM Trs NNz = : o b @ -1
: : : t1 to «
0 0 0 tng R T a
with
;73 F,:{,g *
c=——"K + K3, fi=——7F +&, 1<i<n-3),
F3 F3
7?;74 F';:74 *
d__F* K1—|—K4,wz——F* F'+ni, 1<i<n-3)
0 0
We have
M2M1TF;;N1N2 =P DA,
where & = ( FO* (;) > is a diagonal matrix, and A is a Toeplitz-like matrix
0 2%2

¢ Pn-3 PBn-a Bns - Pa Pz P2 B
d Wn-3 Wn—4 Wp—s5 -+ W4 W3 W2 Wi
0 a 1 0 |
Dt o -1 - 0

t1 to « . Ry 0
: : . . . .0
0 thoe - N T T e |

(n—2)x(n—2)

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

Tr =N(@ oA HM,

10
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0 1 0
R
I
.
F*
M= ’
0 0 1
0 1 1 -1
0 1 1 -1
0 0 1 1 —1 0
Lo K B F, o E
Fy F Fy Fy
0 1 K n-3  Fn-a By
Fg Fg Fg Fg
0 A,_3 0
An74
N =
An_s 1
Ao 0 1
DA 1
0 0 1 0

We can observed that the inverse matrix of ® is efthe-form as,

1
0 L%
Fg

11
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Let A be partitioned as

TV
A= (L2 V.
(#1%)
¢ Bn-s! Bu-a Bn-s - Ps B3 B2 B
. Wnos i Wnoa Wnos e wa ws o wr Wi
0 a i -1 0 0
0 to i [0} —1
t1 i to (e
= i t1 n—4
3 a -1
. . 3 . . to (e -1 0
0 tn76 itn77 e R tl h) o -1
n—4
According to Lemma 1.1 in [17], we have
by 0 o0 eee e 0
bo by
Bl — bs bo by
: . 0
bpa -+ - by by by
where b; = —detp;—1(1 <7 < n—4), detp;(0 < i < n—>5) is the determinant of Hessenberg matrix,

and can be calculated by Lemma 1.1.

Supposed that Trx is invertible, so as A. Since B is invertible, then the Schur complement of B,
noted as S, is also invertible, and we have

S=g-VB U

0 «

by 0 0 0 to

b by .

— c Bn73 _ ﬁn74 ﬁn75 ﬂl 1

d wp_3 Wn—4 Wn—5 w1 to
S

bn—a bo b1 0t 6

n—4—k

n—>5
¢ PBn-z— Bn_abro— Z Bi(brn—3—ka + Z bjtn—a—k—;)
k=1 j=1

n—4—k ’

n—>5
d wn—3— wp_abiax — Z Wi (bp—s—ka + Z bjtn—a—k—j)
k=1 i=1

12
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with the determinant :

n—>5
s=detS=c <wn_3 — Wp_abra — Zwk(bn_g_ka +
k=1

¥

n—>5

k=1

Hence, the inverse of A is (ef the following form:

A = [aijicij<n—2 = ( _B

where [a;,;]1<:,j<n—2 are the same as in Theorem 2.2.

‘We obtain that

lpAal=

Then we have

Tr =N(@ @AM

where [5s;](1 < i < [%£2];

Which completes the proof.

ai,
a21

as,1

an—-3,1
an—2,1

P11
1,2
P13

@Ln—2
P1,n—1

wl,n

3 Numerical Example

S—l

ai,2
a2 2

as,2

an—3,2
an—2,2

P12
2,2
2,3

@ZH—Q
ham—1
wl,n—l

“lys—t

ai,3
az,3

as,s3

an—-3,3
an—2,3

1,3
2.3
V3,3

1[}3,77.—3
han—2
wLn—Q

n—4—k
Y bitn-a—k-j)
=1

n—4—k

Brn-3 — Bn-abra — Z B (bn—s—ro + Z bjtn—a—k—j)

j=1

-s~'vB™!
B lus-'vBl4+B7t )¢

a1,n—3 a1,n—2
az2,n—3 a2,n—2
7

asz,n—3 asn—2
an—-3,n—3 QAn—-3,n—2
An—2,n-3 an—2,n—2
wLn—Z wlm—l wLn
Yon—2 PYo2n-1 Yin-1
Y3 n—3 Yan—2 Yin-2

: : : ;

3,3 2,3 1,3
Y2,3 2,2 1,2
7/)173 1111,2 ¢1,1

1< j<n+1-—j) are the same as in Theorem 2.2.

In this section, an example demonstrates the method introduced above for the calculation of
determinant and inverse of the complex Fibonacci Hermitian Toeplitz matrix. Here we consider a
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elifcetin
Vurgu

elifcetin
Yapışkan Not
no space

elifcetin
Üzerini Çiz

elifcetin
Vurgu

elifcetin
Yapışkan Not
given with

elifcetin
Vurgu

elifcetin
Yapışkan Not
which


7 X 7 matrix:

0 1 1+¢ 1+2 2430 3+5 5+8&
—1 0 1 1+¢ 1+20 2430 3+5¢
1—1 —1 0 ) 144 1+20 2434
Tpr = 1-2i 1—1 —1 0 ) 147 1+2¢
2—-31 1-2¢ 1—1 —1 0 1 1+
3—951 2—-31 1—-2¢ 1-—1 —1 0 )
5—-8 3-51 2—-3 1—-2t 1-—1 —1 0

<7

Use the corresponding formulas in Theorem 2.1, we get

T=-8—5i, y=-5-3i, Ay =142, a=2i, to=1+2i, t; =2+ 2,
Ky = —30 —21i, K5 = —20+ 172i, K4 = —11 + 1084,

and from Lemma 1.1 we can obtain

det Va([mlie1, —1, o, t0, t1) = —10 — 40i,
det v4([£k];§:l> _17 «, t(),tl) =—15— 647/7
det Va([Fr i1, —1, o, to, t1) = 14 + 34,

from (2.1), we obtain

det TF7* = 7F_‘;[F€(K3 det v4([77k]%:17 715a7t05t1) - K4 det v4([£k]i:1a 71,&,15(),151))
(Kl det V4([ﬂk}i:17 _1,Oé,t07tl) - K4 det VTL73([FI:];§:17 —1,Oé7t0,t1))
(Kl detV4([§k]§:1,—1,a,t0,t1) — K3 detv;;([F;:]%:l,71,a,t0,t1))]

=l

As the inverse calculationfuse the corresponding formulas in Theorem 2.2, we get

—F
+ F5
32.

P11 = 7;,%’ Y12 = % — 3%2', P13 = % - %i’ Y14 = g + ;%@
P15 = —3% + %i, P16 = —g - %z P17 = g - ii, oo = 3%
a8 = _% + %i’ P20 = % - %i, a5 = % - g@ Y26 = % +1,
P33 = —3%, P34 = —% - %i, P35 = % - gi, Yaa = —%7
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elifcetin
Yapışkan Not
if we

elifcetin
Vurgu


so we can get

13 13, 29, 5,2, 9 1. v 3. 13 1,
32 8 32 32 16 8 ' 32 32 ' 16 8 32 32 4
1,3, 3 17 17, 3 3. 15 17, 35 . 7 3.
8 ' 32 32 16 ' 32 32 2 16 32 32 8 32
25,9, _r 17, _9 9 w15, 1517, _2 .1,
32 ' 16 16 32 32 16 32 32 8 16 32 32 ' 16
T, = §,§Z i+§z ,g+177¢ ,g ,E,Ei i,§1 ?4,@@
ok 8 32 32 2 16 ' 32 32 16 32 32 2 8 ' 32
9 _u. 15 17 1.5 9 17 _9 e 1re 2% 9
32 16 16 ' 32 32 ' 8 16 ' 32 32 16 ' 32 32 16
_Z+iz 35 _ §+Ei i+§z 1T 1T 3 1_3,
8 ' 32 32 16 ' 32 32" 2 16 32 32 8 32
Bl 7.3, 9 1. 5 20 2 9 1 3 13

32 " 4 8 ' 32 32 16 8 32 32 ' 16 s ' 32 32 %7

4 Conclusion

In this paper, by constructing the special transformation matrices we give the determinant and
inverse of the complex Fibonacci Hermitian Toeplitz matrix in section 2.
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