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ABSTRACT. In this paper, we study the following three-dimensional system of difference equations

ax,—3Zp-2 + b ayp-3Xp-2 + b aZp-3yn-2 + b
X":) s Yn = s Zn = ,YZGNQ,
CYn-12n-2Xp-3 CZp—1Xp-2Yn-3 CXp-1Yn-22n-3
where the parameters a, b, ¢ and the initial values x_;,y_j,z_j, j € {1,2, 3}, are real numbers. We solve aforemen-
tioned system in explicit form. Then, we investigate the solutions in 3 different cases depending on whether the
parameters are zero or non-zero. In addition, numerical examples are given to demonstrate the theoretical results.

Finally, an application is given for solutions are related to Fibonacci numbers whena =b =c = 1.
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1. INTRODUCTION

Firstly, remind that N, Ny, Z, R, C, stand for natural, non-negative integer, integer, real and complex numbers,
respectively. If m,n € Z, m < n, the notation i = m, n stands for {i € Z : m < i < n}. The notation of |i| means of
n<i<n+1l,neZ.

There are different types of difference equations. One of them is

ax, +b

_ 1.1
cx,,+d’n€No’ (1.1

Xn+1 =

for ¢ # 0, ad # bc, where parameters a, b, ¢, d and the initial value xj are real numbers, which called Riccati difference
equation. Indeed, equation (1.1) has the general solution can be written in the following form

X, = xo (bc — ad) s,—1 + (axp + b) Sn’ nen, (1.2)

(CXO - a) Sp t Sn+1

where (s,),ey, 1s the sequence satisfying
Spe1 —(a+d)s,— (bc—ad)s,-; =0, neN,

where 5o = 0, 51 = 1, in [24].

*Corresponding Author
Email addresses: mervekara@kmu.edu.tr (M. Kara), yyazlik @nevsehir.edu.tr (Y. Yazlik)


https://orcid.org/0000-0001-8081-0254
https://orcid.org/0000-0001-6369-540X

Solutions Formulas for Three-dimensional Difference Equations System with Constant Coefficients 108

The theory of difference equations or their systems is important. Especially, difference equation or their systems
whose solutions are related to sequences of numbers has been attracted by many authors in recent years [1-14, 16-23,
25-32,34-36].

For instance, in [33], authors obtained the solutions of the following two difference equations systems

g = 2L 22 L e, (13)
YnXn-1 XnYn-1
The solutions of systems in (1.3) are associated with Padovan numbers.

In addition, the authors of [15] dealt with the solution, stability character and asymptotic behavior of the following

rational difference equation
v = B N (14)
YXnXn-1

where «, 8,y € R, the initial values x_;, x are non zero real numbers and they investigated the two-dimensional case
of equation (1.4) given by

g = B 2By SO e, (1.5)

YYnXn-1 YXnYn-1

The solutions of equation (1.4) found by the authors are related to Padovan numbers and the solution of system (1.5)
are related to generalized Padovan numbers.

The motivation for above studies, we deal with the following system of difference equations

X, = axp-3Zp-2 + b’ Yy = ayp-3Xp-2 + b’ 2= aZp-3Yn-2 t b’ ne NO, (16)
CYn-12n-2Xn-3 CZp—-1Xn-2Yn-3 CXp—1Yn-22n-3
where the parameters a, b, ¢ and the initial values x_;,y_;,z—j, j € {1, 2, 3}, are real numbers. We solve system (1.6) in
explicit form. Then, we investigate the solutions in 3 different cases depending on whether the parameters are zero or
non-zero. In addition, numerical examples are given to demonstrate the theoretical results. Finally, an application is
given for solutions are related to Fibonacci numbers whena =b =c = 1.

Definition 1.1. (Periodicity) A sequence (x,),. _, is said to be eventually periodic with period p if there exist ng > —k
such that x,,, = x, for all n > ng. If ny = —k then the sequence (x,),. _, is said to be periodic with period p.

2. ExpLicIT SOLUTION OF THE SYSTEM (1.6)

Let (X, Yn,Zn),s—3 be a solution of system (1.6). If at least one of the initial values x_;,y_j,z—j, j € {1,2,3}, is
equal to zero, then the solution of system (1.6) is not defined. For example, if x_3 = 0 and so xy, y, and z4 can not be
calculated. Similarly, if y_3 = 0 (or z_3 = 0) and so yg, z» and x4 (or zp, x; and y4) can not be calculated. Thus, for
every well-defined solution of system (1.6), we get that x,y,z, # 0, n > =3, if and only if x_jy_;z_; # 0, j € {1,2,3}.
Note that the system (1.6) can be written in the form

a b a b a b
XpYn-1= —F ————  WZu-1 = —F —————, pXp1 = — + ————, (2.1)
c CZn-2Xn-3 C CXp—2Yn-3 c CYn—23n-3
for n € Ny. Next, by employing the change of variables
Uy = XpYn-15 Vi = YnZn—1> Wn = ZnXn-1, 1 2 -2, (22)
system (2.1) is transformed into the following system
a b a b a b
U, = — + , Vp = — + , Wy = — + ,I’IENO,
c Wy C  Clyo c  CVyo
which can be written as
(a3 + 2abc> Uy + a2b + b3c
U, = , n>4, 2.3
& (a2c + bc?) uy—g + abe (2:3)
(a3 + 2abc) Vnog + a*b + b%c
Vy = , n>4, 2.4

(a2c + bc?) v,_¢ + abc
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(a3 + 2abc> Wa_e + @b + b*c

= ,n>4. 2.5
W (ac + bc?) wy_¢ + abe " (2:5)
Now we consider the following equation
(a3 + 2abc) tho + a*b + b*c
ty = ,nx4, (2.6)

(a2c + bc?) ty_g + abc

instead of equations in (2.3)-(2.5). If we apply the decomposition of indicesn — 6 (m+ 1) +i,i = -2,3 and m > —1,
to (2.6), then it can be written as follows
® (a3 + 2abc) tﬁfl) +a*b + b%c
tm+1 = > 2\ (i) ’ (27)
(a?c + bc?) t,,) + abe

where tﬁ,? = temsi»m € Ng, i = =2, 3.
Let A := @ + 2abc, By := a*b + b?c, C; = a*c + bc?, Dy = abe.

From equation (1.2), the general solutions of (2.7) follows straightforwardly as

b3C3l(()i)Sm_1 + (A]l‘(()i) + B]) Sm

10 = . , m € N, (2.8)
(Clt(()l) —Al)Sm + Sm+1
for i = -2, 3, where sequence of (s,,),uen, s satisfying
S+l — (a3 + 3abc) sm—bsp1 =0, meN, 2.9)

recurrence relation with 5o = 0, s; = 1. Note that by using the recurrence relation in (2.9), one can compute
51— (a3 + 3abc) 50

b33
We use (2.2) in (2.3)-(2.5) and from (2.8), equations in (2.3)-(2.5) are expressed as

S_1 =

_ b3 xyic1Smer + (A1 xiyio1 + By) Sm’ m e No, 2.10)
(C1xiyic1 = A1) S + Spat

U6m+i

bA3yizio1Smo1 + (A1yizio1 + B
Vemii = CYiZi-15m-1 ( 1YiZi-1 1) sm’ me NO, (211)
(Clyizi—l - Al) Sm + Sm+1

33
b’c’zixi—1 Sm—1 + (A1ziXi—1 + By) sy,

Wem+i = , m € N()s (2'12)
(Crzixi-1 = A1) S + S
fori=-2,3.
From (2.2), we have that
u UpZp— UpyWy— UpWy— — UpyWy_2Vy— UWy—2Vy—
X, = n:nn2: nn2:nn2yn4: nn2n4: nn2n4Xn76’n23’ (213)
Yn-1 Vn-1 Vn-1Xn-3 Vn—1Unp-3 Vn-1Un-32n-5 Vn—-1Upn-3Wp-5
Vn VnXp-2 Vullp—2 Vnlln—22n-4 Vallp—2Wn—4 Vallp—2Wn—4
Vp=— = = = = = Vng, N =3, (2.14)
Zn-1 Wp—1 Wn—1Yn-3 Wp—1Vn-3 Wp-1Vn-3Xn-5 Wp-1Vp-3Up-5
Wp WnYn-2 WyVp-2 WnVn-2Xn—4 WyVp-2Up—4 WyVp—2Up—4
p=—— = = = = = Zn—6, N = 3. (2.15)
Xn—1 Up—1 Up—12n-3 Up_1Wp-3 Up—1Wn-3¥Yn-5 Up_1Wp-3Vp-5
From (2.13)-(2.15), we get
U6m+jWom+j-2V6m+ j—4
Xom+j = X6(n—1)+j» m € N, (2.16)

Vom+j—1U6m+j-3Wém+ j-5

Vom+jUem+j-2Wem+j—4
Yomtj = Yé(m-1)+j> M € No, (2.17)
Wom+ j-1Vom+ j-3U6m+j-5

W6m+jV6m+j—2U6m+ j—4
Zom+j = Z6n—1y+j» M € N, (2.13)
U6m+ j—1W6m+j-3Vem+j-5
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for j = ﬁ
Multiplying the equalities which are obtained from (2.16)-(2.18), from O to m, it follows that

P Uo(paL 2 )i 5611 | Wo(pr 5 1) +i+3-61 23 | Vo(p+ 22 |)+iv1-6L 23 )

Xom+i+5 = Xi-1

Vo(p+L L ) +i+5-6L 22 | Ue(p+ 23 ) +i43-61 22 | Wo(p+ 22 |)+i+1-6 2 |

p=0 VO(p+1Z8 )+i+d—6L 28 | Uo(p+L L2 ) +iv2-6l 2] We(p+ 22 [)+i-61 22 )

Yem+i+s5 = Yi-1

p=0 W6(p+L 28 |)+i+4—6L 28 | V6(p+[ 22 [)+i+2-61 %] Uo(p+| 22 |)+i-6[ 2 |

T Wo(prL L 1) +i+5—61 22| Vo(p+L 3 |)+i+3-6[ 23| Ue(p+| 2 [)+iv1-6] L2 |

Z6m+i+5 = Zi-1 ) ) ) ) ) )
p=0 U6(p+ Z8 ) +i+d—6 2 | Wo(p+ 2 |)+iv2-6L 22 | Vo(p+Z2])+i—6| 22 ]

where m € Ny, i = —2,3. By substituting the formulas in (2.10)-(2.12) into (2.19)-(2.21), we obtain

33 ) ) ) oy ) )
be Yivs-6 1 Vies—6 £ 11 5pa H1 11 +(A1xi+576L%in+5—6L%J—] +B )Spﬂ%J

(Clxi+5—6L%in+576L%J—l Al)spﬂ%ﬁspﬂ%ﬁl
Xom+i+5 =Xi-1
33 ) ) ) , ) ) )
=0 be yi+476L%JZi+476L%J71Spﬂ%kl+<A1)i+476[%Jzi+476[%J71+Bl)Sp+L%J
(Clyi+4—5[%ﬂi+4-5[%1-1 _Al)spﬂ%ﬁspﬂ%m
33 ) ) o ) ) .
be Zira-6L 43 1 Yiv3-6 143 |1 Spey 5 ) +(A1Zr+376L%in+376L%J—I +Bl)*p+[%J
(C‘ZH}Q%JXﬁ}(,L%H —Al )S,Hl%ﬁspﬂ%m
X
3.3 , ) ) ) ) )
be Yiva-o 142 Visa-6 411 Sp+L%J—l+(A]xi+276L%j~yi+2—6[%J71 +B )Spﬂ%J
(Clxnzfsl%ﬂnzfm%kl _Al)spﬂ%ﬁ'xpﬂ%m
33, ) ) ) ) ) )
be )'i+176L%JZi+176L%J—IS]JH%J—I+<A1yi+l—6[%Jzi+l—6[%J—l+B|)‘Y,JH%J
(Clyiﬂfﬁl%jziﬂfﬁl%jf]_Al)spﬂ%]*—spﬂ%ﬁl
X
b
33, ) ) ) ) )
be Zifﬁl%infﬁt%JflSpﬂ%kl+<A]Zi76L%JXi76L%J71+B')SPH%J
(C‘zi—ﬁt%infst%J—l_A‘)sm%ﬁsm%w
303 . . . . . .
be Viws-6l B 1 ias-6) B -1 Spal 1 |1 +(A1yi+5—6[%JZHS—Q%J—I‘FBI )spﬂ%J
m , ) _ ) )
(Cl)i+5—6L%Jzi+5—6[%J—l A )Spﬂ%ﬁspﬂ%m
Yém+i+5 =Yi-1
303 ) ) o ) ) )
p=0 b Zi+4—6[%in+4—6L%Jfl“pﬂ%kl+(Alzi+4—6L%in+476L%J—l+Bl)Spﬂ%J
(C]Zi+476\_%jxi+476\_%j—l —A )Sp+[HT6J+Sp+[HT6J+]
303 . . . . ) . .
be Yiva-6L 143 Vir3-6l 55 11 Spe B3 -1 +(A1xi+3—6L%J)i+3-6L%J—I +Bl)'yp+[%J
(C]xi+376L%in+3—6[%Jfl —Ar )Spﬂ%ﬁ'spﬂ%ﬁl
X
3.3y ) ) ) ) ) )
be Viwa-6 4 1 Ziaa-6 4 11 Spal 122 | +(A1yi+2—6L%Jzi+2—6L%kl +Bl)5p+L%J
(Clyi+2—6L%Jzi+2—6L%J—l —A )Spﬂ%ﬁspﬂ%m
33 ) ) ) ) ) )
be Zi+1761%1xi+17q%klSpﬂ%kl+(A‘Zi+1fq%1xi+lfq%kl+B‘)SPH%J
(Clelf()L%JleféL%kl_Al)Spﬂ%f‘—s[w[%]ﬂ
X
b

303 . ; . . . ; . .
be xifGL%J}ifGL%klspﬂ%kl+(A]xifﬁl%ﬁifﬁl%lfl+Bl)SPH%J

(C"‘ffst%ﬂifst%rl —Ai )‘YPH%JJF‘YPH%HI

(2.19)

(2.20)

221

(2.22)

(2.23)
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33 ) ) ) ) ) )
bc Zivs-6L T | Fivs—6l BT -1 Spa BT |- +(Alzi+5-6l%ﬁi+5-6[%]-1 +Bi )spﬂ%J

(clzi+5—6[%in+5—6L%Jfl A )Spﬂ%ﬁ'spﬂ%m
Z6m+i+5 =Zi-1 | |

3,3 ) ) o o ) o
p=0 bic x1+4—6L%Jy[+4—6[%J—1Apﬂ%]—l+(A1X[+4—6[%J)[+4—6L%J—l+BI)AP+L%J

(C]Xi+476L%in+4—6[”TGJ7] —Al )Spﬂ%ﬁspﬂ%ﬁl

3.3 . . v . . ;
DY o B3 Fiaa 85 1 e 310 +(A1yi+3-6L%Jzi+3-6L%J-1 +Bi )Spﬂ%J

(C]yi+376L%JZi+376L%J—I —4 )Spﬂ%ﬁ'spﬂ%w

% (2.24)

3.3 ) ) ) ) ) )
bic Ziva-61 14 | Fiva-6 A -1 Spa B |- +(Alzi+2-5[%f‘i+2-5[%1-1 +Bi )%ﬂ%]

(Clzi+2—6[%in+2—6[%Jfl -4 )Spﬂ%ﬁspﬂ%ﬁl

3.3 o . oy ) )
be xi+176[%J}1+176L%J71Spﬂ%kl+(A]xi+176L%Jy[+176[%Jfl+Bl)Spﬂ%J

(C‘ Y16 12 Viv1-6 3 11 —Ai )spﬂ%ﬁspﬂ%m

X

33y ) ) . i i
be h—sl%ﬁf-q%wspﬂ%J—l+(A1}f-oL%JZ,-5[%J-1+Bl)%ﬂ%]

(Clyi—f:[%JzifﬁL%J—l —Ai )Spﬂ%ﬁspﬂ%m

forme Ny, i =-2,3.

3. ParTICULAR CASES OF SYSTEM (1.6)

Now, we will examine the solutions in 3 different cases depending on whether the parameters are zero or non-zero.

3.1. Casea = 0,b # 0 # c. In this case, system (1.6) becomes

b b b
Xy = —————, Yy = ,Zn = , n€Ny. 3.1
CYn—132n-2Xn-3 CZn-1Xn-2Yn-3 CXn—1Yn-22n-3

From (3.1), we obtain

Xn = Xp=12> Yn = Yn-12> Zn = Zn—12, N = 9. (3.2)

We can write the solutions of equations in (3.2) as in the following form
X12mej = Xj—12, Y12mej = Yj-12> Z12m+j = Zj-12, m € Ng, j=9,20.

Now, we present numerical example that represent the solutions of system (1.6) whena =0, b # 0 # c.

Example 3.1. Consider the system (1.6) with the initial values x_3 = 0.1, x_, = 2.4, x_; = 3, y_3 = 4.06, y_, = 0.05,
y_1 =0.6,z_3 = 70.54, z_, = 0.86, z_; = 9.05 and the parameters ¢ = 0, b = 1, ¢ = 2, the solutions are represented as
in the following figures.
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2 13 :
Ol ]
~ 10r n
E/ |- .
X i |
O 7 (/\,/ (/\,/ [ (/\,/ q/\‘/ q/\‘/ | q/\‘/ q/\‘/ [ |
0 20 40 60 80 100
n
— x(n) — y() z(n)
Ficure 1. Plots of x,,,y,,z,incasea=0,b # 0 # ¢
Therefore, the solutions of system (1.6) are periodic with period 12.
3.2. Caseb =0,a # 0 # c. In this case, system (1.6) reduces to the following system
Xp = ——\ Yu= ——, 2y = ——, n €N, (3.3)
CYn—-1 CZn-1 CXp—-1
From (3.3), we obtain
Xn = Xn—6> Yn = Yn—6> Zn = Zn-6, N 2 3. 3.4

We can write the solutions of equations in (3.4) as in the following form

Xom+i = Xi=6s Yom+i = Yi-6> Zom+i = Zi-6, M € Ny, i =5,10.

Now, we present numerical example that represent the solutions of system (1.6) when b = 0, a # 0 # c.

Example 3.2. Consider the system (1.6) with the initial values x_3 = 1, x =2, x_; =3,y.3 =4,y =5,y_1 =6,
73 =7,72.0 = 8, z-1 =9 and the parameters a = 1, b = 0, ¢ = 2, the solutions are represented as in the following

figures.
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§ I ]
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5 I |
X L |

27 —

07 '\I‘\I‘\ I‘\ I\‘ :‘ \I‘\I‘\ I‘\ I\‘ ?‘ \I‘\I‘\ I‘\ I\‘ :‘ \I‘\‘i

0 20 40 60 80 100
n
— x(n) — y0) z(n)

Ficure 2. Plots of x,,,y,,z,incase b =0,a # 0 # ¢

Therefore, the solutions of system (1.6) are eventually periodic with period 6.

3.3. Casec = 0,a # 0 # b. In this case, system (1.6) does not have well-defined solutions.

4. AN APPLICATION

Firstly, we will derive the solution forms of the system (1.6) with @ = b = ¢ = 1, that is, the system

Xn-3Zp-2 + 1 Yn-3Xp-2 t 1 Zn-3Yn-2 t+ 1
n= > Vn= s Zn = , n € Np.
Yn-1Zn-2Xn-3 Zn-1Xn-2Yn-3 Xn—1Yn-23n-3
From (2.9), we obtain
Sma1 — 48y — Sm—1 =0, meN, “.1)

where 5o = 0, s; = 1.
Binet Formula for (4.1) is

(2+ \/§)m -(2- \/g)m

Sy = , m € Ny. “4.2)
(2 + \/5) - (2 - \/5)
Note that 3
(1 J_r2\/§] =2+ V5.
Using this in (4.2), we obtain
(]+‘6)3m _(1—_\6)3”’
2 2
S = TR Np. 4.3)

Using (4.3) into (2.22)-(2.24), we have
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xi+576L%in+576[%J71F3(p+[%J—l)+(3xi+576[%in+576[ 7 +2)F3(p+L%j)

n (2)‘:45-5[ 7 Visogl 11 )1 _3)F3(,;+L% ) +F3(p+L%J+1)

Xom+i+5 =Xi-1
p=0 y[+4—6[%JZ[+4—6[%J71F3(p+[”T(’J—])+(3yi+4—6L%JZI+4—6L%J—I+2)F3(,7+LHTGJ)

(2}7i+476L%JZi+476L%J*1 73)F3(P*L%J)+F3(””%J”)

a6l 155 | Niv3 6| 145 |1 F3(,;+[%J71)+(3Zi+37m% Fiv3-6l #5111 +2)F3(p+[%j)

(21i+376L%in+376L%J71_3)F3(p+\_%J)+F3(p+l%J+l)

X
Fiva-l 12 PVisa-6 2 |1 F3(p+[%]—l)+(3xi+276\_%]yi+2—6[%j—] +2)F3(p+L%J)
(ZXHH,L%P’H;@L%H _3)F3(p+[%1) +F3(p+[%m)
yi+l*6[%Jzi+176[%J71F3(p+[%J71)+(3yi+1—6[%le#lfﬂ%Jf]+2)F3(p+L%j)
(zym-s[%ﬂm—s[%yl _3)F3(p+L%J) +F3(,;+L%J+1)
X 9
Zi6 12 i) 2 ) F3(p+[%J—l)+(3zi—6\_%jxi—6[%kl +2)F3(p+L%J)
(ZZ[76L%JXI76[%J—I _3)F3(p+\_%j) +F3(p+L%J+|)
Yies—6l £ Ziss—6| HL -1 Fs(p+L%H)+(3yi+5—6L%Jzi+5—6L%J—l +2)F3(,;+L%J)
m ) . . — . .
(Zynsfsl%ﬁnsfsl%kl 3)F3(p+L%J)+F3(p+L%J+1)
Yom+i+5 =Yi-1 | |
p=0 Zi+4—6[%in+4—6[%JflF3(p+[%j—])+(3zi+4—6[%fri+4—6[%]71+2)F3(p+[%j)
(25i+4-6L%in+4-6L%J-1 _3)F3(p+L%J) +F3(p+L%J+1)
Va6l 143 Vir3-6 25 )1 F3(p+L%j71)+(3Xi+3—6[%in+3—6L%J—I +2)F3(p+L%J)
(2Xi+3—6L%in+3—6[%Jfl _S)Fz(pﬂ%J)*’F,%(pﬂ%m)
X
Vieo-6l 4 Zisa-6 4 -1 Fs(pﬂ%J-l)+<3y1+2-oL%JZ1+2-6L%J-| +2)F3(,7+L%J)
(Zyi+2—6L%Jzi+2—6L%J—l _3)F3(pﬂ%]) +F3(,;+[%J+1)
Zi+176[%in+176[%J71F3(p+[%]—l)+(3zi+176L%in+lfﬁL%Jfl+2)F3(p+[%J)
« (22i+]—6L%in+]—6L%J—]_3)F3(p+L%J)+F3(p+L%J+1)
b

Yicol 122 Viogl B2 )1 F.z(,;ﬂ%]-])+(3xi-6L%1yi-6L%J—l +2)F3(F+L% 1)

(zxi—GL%in—GL%J—I 73)F3(p+L%J)+F3(p+L%J+I)

Zi+5-6L%JXi+5—6L%J—1F3(p+L%J-|)+(3Zi+5-6[%J"Hs-s[%J-1+2)F3(P+L%J)

(ZZHS—GL%JXHS—GL%J—I 3)F3(p+L%J)+F3(p+L%J+1)

Zom+i+5 =Zi-1
p=0 xi+4—6[”TGin+4—6L%J—1FS(;HL%J—I)+(3xi+4—6[%in+47(mL%J—l+2)F3(p+[%J)

(zxi+476L%in+4—6[%Jfl _3)F3(pﬂ%1) +F3(,;+L% J+1)

Va6 13 Ziva -6 143 |1 F}(p-t-\_%j—l)+(3yi+3—6L%JZi+3—6L%J71 +2)F3(p+[ #3))

(zyqu% 1Zin3-6L 3 -1 73)F3(p+[%J) +Fz(pﬂ%m)
X

Ziva-6l K4 Kivag| £ 11 F3(p+L%j—l)+(3Zi+2—6L%in+2—6L%J—I +2)F3(pﬂ% 1)

(Zznz—m%ﬂnz—m% -1 _3)F3(p+[ i) +F3(,;+L%J+1)
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Xi+176L%in+176[%J71F3(,7+[%J—1) +(3Xi+1—6L%in+]—6[%J—] +2)F3(p+L%j)

<2xi+1-5[%1)}+1-ﬂ%1-1 _3)F3(,;+L%J) +F3(p+[%1+1)

Vio H2 || H2 |y F3(p+[%]—])+(3yi7()\.% 1%im6L B2 -1 +2)F3(,;+L% 1)

(2)’,’7&%]47&%%1 _3)F3(p+[%]) +F3(,)+L%J+1)

for m € Ny, i = -2, 3, where F, is n-th Fibonacci number.

5. CONCLUSION

In this paper, we have considered the following three-dimensional system of difference equations

axp—3Zp-2 t+ b ayp-3Xp-2 + b aZp-3yn-2 + b
n:—’ n: 5Zn: ,nENO,

CYn-12n-2Xn-3 CZn—-1Xp-2Yn-3 CXn—1Yn-22n-3
where the parameters a, b, ¢ and the initial values x_;,y_;,z—;, j € {1,2, 3}, are real numbers. Firstly, we have obtained
the explicit form of solutions of the aforementioned system using suitable transformation reducing to the equations in
Riccati type. Also, we have solved the solutions in 3 different cases depending on whether the parameters are zero or
non-zero. Moreover, numerical examples are given to demonstrate the theoretical results. In addition, the solutions of
this system are related to Fibanacci numbers for the casea = b =c = 1.
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