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Ozet: Asagidaki fark denklem sisteminin ¢oziimlerinin periyodikligi ve davranislart incelenmistir.

Xn+l =max {i ' h} ’ yn+l = max {i ' Z_n} ' Zn+1 = max {i ’ ﬁ} (1)
Xn Zn yn Xn Zn yn

Baglangi¢ sartlar: pozitif reel sayilardir.

Anahtar
Kelimeler: Fark Denklemi, Maksimum Operatérii, Yart Dénmeler
1 vy, 1 z, 1 X,
Xpp =MaxXy—, =, Yy =MaXq—,— ¢, Z,;, =MaXy—,—
Xn Zn yn Xn Zn yn
Solutions of the System of Maximum Difference Equations
Abstract: The behaviour and periodicity of the solutions of the following system of difference equations is

examined

X.,; = Max {i , ﬁ}, Y,., = Mmax {i , i}, z,,, = max {i , ﬁ} @
Xn Zn yn Xn Zn yn

where the initial conditions are positive real numbers.
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Simsek, Eroz, ve Ogul, Maksimumlu fark denklem sisteminin ¢oziimleri

1. GIRIS

Son zamanlarda, lineer olmayan fark denklemlerinin periyodikligi ile ilgili ilging ¢aligmalar
yapilmaktadir. Ozellikle fark denklem sisteminin periyodikligi, pozitif ve negatif yar1 dénmeleri
gibi ¢Ozlimlerin davranislart incelenmektedir. Birgok arastirmaci, son yillarda &zellikle
maksimumlu fark denklemleri ve maksimumlu fark denklem sistemleri ile ilgili arastirma
yapmuslardir. Ornegin [1-29].

Tamm 1: X,,; = f(X,, X4, Xp_s) N=0,1,2, ... igin 2

fark denkleminde x = f (x,..., x) oluyorsa X ye denge noktast denir.

Tanmm 2 : ;, (2) denkleminin pozitif bir denge noktast olsun. (2) denkleminin bir {Xn}
¢oziimilinliin bir pozitif yar1 donmesi {X, y Xjsgreen Xm} terimlerinin bir dizisinden olusur ve
bunlarin hepsi X denge noktasina esit veya biiyiik biitiin terimlerdir. Oyle ki | >0 ve m< oo olur
ve burada ya 1=0 yada 1 >0 ve x,71<>_< ; Ve, ya M=o0 ya da M<oo Ve xm+1<>_< ve
X .. <X dir.

m+1

Tamm 3: §1 (2) denkleminin negatif bir denge noktast olsun. (2) denkleminin bir {Xn}
¢oziimiinlin bir negatif yar1 donmesi {X| y X1 Xm} terimlerinin bir dizisinden olusur ve
bunlarin hepsi X denge noktasindan daha kiigiik terimlerdir. Oyle ki 1>0vem<co olur ve
buradaya | =0 yada | >0 ve x,flzi veya M=o yada m<oo ve X > X dir.

m+1

Tanimm 4 : Her saymin kendinden 6ncekiyle toplanmasi sonucu olusan say1 dizisine Fibonacci
Dizisi denir.

2. ANA SONUCLAR

{1 yn} {1 zn} {1 xn}
Xpyg = MaXqy—,— ¢, Yoy =MaXy—,— ¢, 2, =MaXq—,—
X0 2y Yo X Z, Yn
_ {1 y} _ {1 z}_ {1 x}
X =max — 1y:max v lZ:maX 1 _
X Z y X Z'y
i:1:>72:1:>x:1
X
_ 1 _, _
y=—>=y =1l=y=1
y
_ 1 _, _
I=—>7"=1=27=1
z
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Lemma 1 : Asagidaki baslangi¢ kosullar1 goz oniine alindiginda,

1. Durum: 1<x, <Y, <z,
X, ¢0ziimii Nn>3 i¢in; Yy, ¢coziimil
2. Durum: 1<y, <z, <X,

X, ¢oziimi N>4 icin ; y, ¢Ooziimil
3. Durum: 1<z, <%, <Y,

X, ¢oziimii N>2 igin; y, ¢dziimii
4. Durum: 0<x,<2z,<Y,<0.8

X, ¢ozlimi N=5 i¢in; Yy, ¢cozliimii
5. Durum: O<y, <x,<z,<0.8

X, ¢oziimii N>6 i¢in; Yy, ¢ozimil

6. Durum: 0<z,<Yy,<x%,<0.8

nx2igin, z,
n=3 i¢in, z,
n=4igin, z,
n=4igin, z,

n>5igin, z,

¢Oziimii icin n>4

¢Ozimii igin N> 2

¢Ozimii igin N> 3

¢Ozimii igin N> 6

¢Oziimii igin n>4

X, ¢0ziimii N>4 igin; y, ¢oziimi N=6 icin, z, ¢dziimiiicin N>5

yukaridaki baslangi¢ kosullarina dayanarak (1) denklemi i¢in asagidaki ifadeler dogrudur:

(1) Her pozitif yar1 donme iki terimden olusur.
(i1) Her negatif yar1 donme bir terimden olusgur.

(ii1) Bir uzunlugundaki her negatif yar1 donmeyi iki uzunlugundaki pozitif yar1 donme takip eder.

Ispat : 1.Durum, x,,Yy, 2z, ¢dzimi N >0 ve 1<x,<Y,<Z, igin asagidaki gibi elde edilir.
Eger X, <Yy <Zy Ve Xy >X, Yy >V, z,>7,ise

Bu durumda
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1 z 2 X 2
ywzmax{ P S S Y B
yN+2 XN+2 XNZN ZN XNZN
l X 3 3
ZN+3:max{_,M}:max{y_,y_N :y_N>7,
3 3
ZN+2 yN+2 XN XN XN

1 X -
Xy, = Max {—,—y'm = max ZN ,—— b= ZN > X,
XN+3 ZN+3 XN ZN ZN yN XNZN

6 6
yN+4=max{—l ,ﬂ}zmax{x’“z’“, ZN }= g” >y,

2
yN +3 XN +3 yN XN ZN XN ZN
1 x X x3z2 x3z%  _
ZN+4:max{_,N_+3 = Mmax _I;" N5N = N5N <Z,
Zni3 Yngs Yn  Yn Yn
1 XZZ 11 11
XN+5:maX{ ,yN+4 = max N3N , ZNS g/NS >X,
XN+4 ZN+4 yN XNZN XNZN
1 z X2z, x>z X2 z3
yN+5:maX{ , N+4 = max NGN’ NSN — N8N <y1
yN+4 XN+4 yN yN yN
1 x RN >
ZN+5:maX{_vM = max ZNz '_’; = ZNz >z,
ZN+4 yN+4 XN ZN yN XN ZN

Xy .5 = max{im} = max

XN+5 ZN+5

{ N
1 z 8 Xz _
yN+6:maX{ ' N+5}:max{ 5N3 ' NeN = ZNa >y,
Ynis Xnus XNZn Yn XN 2N

1 x
Zy.s :max{— —N+5}:m

H
ZN+5 yN+5

&

(i) ve (ii)

Yukaridaki ¢oziimleri kullanarak asagidaki esitsizlikler elde edilir,

Xnsz <X, Xyia > X, Xyas > X, Xyie < Xy

yN+2 < y’ yN+3 > y’ yN+4 > y’ yN+5 < y! yN+6 > )7,---,
2y <ZyZys > Ty 2yg > Loy

Bu nedenle her pozitif yar1 donme iki terimden olusur. Her negatif yar1
donme bir terimden olusur.
(iii)

(I) ve (i1) ispatlarin1 kullanilarak
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Xz < Xy Xyia > X, Xys > X, Xyae < Xy Xyir > Xy Xyig > X, Xyag < Xyoeny

N+3 N+4 N+5
yN+2 < y! yN+3 > y! yN+4 > y! yN+5 < 7! yN+6 > y’ yN+7 > y yN+8 < 7! yN+9 > 71"'1
200 <Z,Zy,s>Z,2y,6>Z,2y,7<Z,Zy,3>Z,2y,4>Z,..0lUr

Bir uzunlugundaki negatif yar1 donmeyi iki uzunlugundaki pozitif yar1 donme takip eder.
Ayni sekilde 1. Durumun ispatina benzer sekilde 2. 3. 4. 5.ve 6. durumlarin ispatin1 elde
edebiliriz.

Lemma 2. Asagidaki baslangic kosullar1 g6z 6niine alindiginda,

1. Durum: 1<x,<z,<Y,

X, ¢oziimii n>1i¢in; y, ¢éziimii Nn>3 i¢in, z, ¢Oziimi i¢in N> 2
2. Durum: 1<y, <X, <,

X, ¢oziimii N>2 igin; y, ¢ozimi n>1igin, z, ¢dzlimiiigin N>3
3. Durum: 1<z, <y, <X,

X, ¢oziimii N>3 i¢in; y, ¢oziimii N>2 igin, z, ¢6zimiigin Nn>1
4. Durum: O<x,<Yy,<2,<0.8

X, ¢oziimii N>4 i¢in; y, ¢6ziimi n=>3 igin, z, ¢6zimi igin N> 2
5. Durum: O0<y,<2z,<x%,<0.8

X, ¢0ziimii N>2 igin; y, ¢ozimi N>4 ic¢in, z, ¢dziimiiicin N>3
6. Durum: 0<z,<x,<Y,<0.8

X, ¢oziimii N>3 igin; Yy, ¢oziimii N>2 igin, z, ¢6zimi igin N >4
yukaridaki baslangi¢ kosullarina dayanarak. (1) denklemi i¢in asagidaki ifadeler
elde edilir:
(1) Her pozitif yar1 donme iki terimden olusur;
(i1) Her negatif yar1 donme bir terimden olusur;

(iii) ki uzunlugundaki her pozitif yar1 donmeyi bir uzunlugundaki negatif yar1 donme takip
eder.

Ispat. Lemma 2 nin ispati Lemma 1 in ispatina benzer sekilde gosterilebilir.

Teorem 1. (X,,¥,.Z,) (1) denkleminin 0<x, <y, <z, <0.8 kosulu i¢in ¢dziimii olsun. Bu
durumda

f(3n+2) f(3n)y (3n+1) f(3n+2)
0 0 _ 0 _
X3n+2 f(3n) 3n+1) ! X3n+3 f(3n+2) X3n+4 f(3n) 3n+l) H n - Oll! 21
yO ZO yO
f(3n+1) x| @0 1)y f(3n+1)
3) Yania = et e Yanss = ————,N=0,1,2
n+l f(3n-1),,f(3n) * /3n+2 f(ans1) ' S3n+3 f(3n_1) f(3n) * iy £y
Xo Yo Zy Yo
f(3n) x f(3n-2) (3n-1) f(3n)
Z Z
zsnzo—,z —¢ ,Z —°—,n:0,1,2,...
f(3n 2),,f(3n-1) * 73041 f(3n) 3n+2 f(3n 2),,f(8n-1)
YO Zy Yo
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¢oziimleri

Ispat. Tiimevarim yontemi (3) denkleminin ispati i¢in kullanilabilir.

n=0 igin
. = max {_ ﬁ} _1
Xo 2o Xo
1 z, 1
Yy =maxy—, % r=—,
Yo %) Yo
1 x 1
z, =max{—,—2+=—,
Z, Yo Z,
dogrudur.
(3) denklemi n=k i¢in dogru oldugunu kabul edelim.
0f(3k+2) f(3k)y0 (3k+1) 0f(3k+2)
Kok = f(3k)y (3k+1) ! 3k+3 f(3k+2) 1 Kaaa = f(3k)y (3k+1) k=012,
0 0 0
f(3k+1) f(3k 1)y Zf(3k+1)
_ 0 _ 0
y3k+1 - f(3kfl) f(3k) 1 y3k+2 f(3n+l) H y3k+3 f(3k 1) k 0 1 2,
Xo Yo 0 YO
f(3k f(3k 2) ., f(3k-1) f(3k
Z, = ZO( ) y° ,Z ZO( ) k=0,12
3k f(3k 2)y (3k-1) * “3k+1 — 7 1(3) 3Kk+2 f(3k Z)y (3k1) ’ 1y £y
0 0 0
(3) denkleminin n=k+1 igin dogru oldugunu gosterelim.
f(3k-2) , f(3k-1) f (3k+2) f(3k+1)
Zys = max{ 1 X } — max yo Z Zy
+ (3K T(3k) \,3k+1 * f(3k—l) (3K)
Ly Yakeo Zo( ) Xo Yo Yo
. X0f(3k—2)y0f(3k—l) Zof(3k+3) B Zof(3k+3)
Zof (3K) Xof (3k+1) yé3k+2) f (3k+1) yé3k+2)
f(3k+1) f(3k+2) f(3k+1)  f(3k-1),,(3K)
2 —maxd L Xses L e ] X Yo e xg Oy
3k+4 o ! y Zf(3k+3) ! Zf(3k+2) ) Zf(3k+1)
L33 Yakes 0 0 0
3k+l (3k+2) (3k+1) (3k+2) (3k+1) (3k+2)
_ X, yO _ yO
- max{ 3k+3 ! f(3k+3) - f(3k+3)
Zo 0
1z, f(3k-1) yO Zof(3k+3) f(3k+2)
Yaia = max{ = Mmax f (3k+1) f(3k+1) , f(3k+2) f(3k) (3k+1)
Yakez Xakss Zo yo Yo
B f (3K 1 Zof(3k+4) B Zof(3k+4)
= max 3k+l f(3k+2) ,, f(3k+3) f(3k+2) ,, (3k+3)
YO Yo

GERYNM=NE MANAS Journal of Engineering, Volume 4(Issue 2) © 2016
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f(3k-+1) f(3k+4) f(3k+3)
 mex { Xous } XY, 2, 2
X35 = f(3k+2 f(3k+3),, f(3k+2) "y T (3k+1),,(3k+2)
Zyrs Yoes Z, (81e2) yo X, Yo
f(3k+1) f(3k+5) f(3k+5)
= max{ a - D
3k+2 f (3k+3) ,,(3k+4) f (3k+3) ,(3k+4)
Yo Yo
1 3k+4 0 f(3k+2) yo (3k+3) f(3k+1) yo (3k+2) yo (3k+1)
Yakss = maX{ = max f(3k-+4) ! f(3k+3) ' f(3k+2)
Y3k+4 X3k +4 0 Zo Z0
3k+2 f(3k+3) (3k+2),, f(3k+3) f(3k+2), f(3k+3)
- X, "2y y,
N max{ 3k+4 ! f(3k+4) f(3k+4)
Zy 0
f(3k+3 f(3k+2 f(3k+2),, f(3k+3
= max 3k+4 — max Zo( ) Xo( ) Xo( )yo( )
L5 = f(3k-1),, f(3k+2) ', f(3k),,f(3k+1) " f(3k+4)
Zyos Yoo Xy Yo X Yo Zy
f(3k+3) f(3k+1),, f(3k+2) f(3k+3
_ max Ll O
- f 3k+1 f(3k+2) f (3k+3) f(3k+1) , f(3k+2)
Zy 0 0
f(3k+3),, f(3k+4) 3k+2 f(3k+3) 3k+1 f(3k+2)
— max 1 Y3k+5 = max Xo yo yo YO
X3k +6 f(3k+5) ! f(3k+4) ' f(3k+3)
Xass  Lakss Zy Z, Zy
3k+3 f(3k+4) 3k+3 f(3k+4) 3k+3 f(3k+4)
— max yo YO
3k+5 ! f(3k+5) f(3k+5)
Zy Zy
f(3k+4) f(3k+3) f(3k+3), f(3k+4)
max 1 Zys — max Zy Zy Xo Yo
Yake = f(3k+2),,f(3k+3) *  f(3k+1),,f(3k+2) ’ f(3k+5)
y3k+5 3k+5 XO 0 XO 0 ZO
f(3k+4) Xof (3k+2)yf(3k+3) 7 f(3k+4)
— 0 _ 0
= max 3k+2 f(3k+3) f(3k+4) =, f(3k+2) ., F(3k+3)
Zo X 0
f(3k+1) y f(3k+2) 7 f(3k+5) 7 f(3k+4)
X35 Xo 0 0 0
236 = max{ } max f (3k+3) f(3k+3), f(3k+4) ", f(3k+2),, T (3k+3)
3k+5 y3k+5 ZO yO yO
{ 3k+1 f(3k+2) Zf(3k+6) } Zf(3k+6)
= max 0 = 0
3k+3 (3k+4), ,f(3k+5 f(3k+4) , f(3k+5)
%y Hyg Y,
f(3k+5 f(3k+3 f(3k+4),, f(3k+5
= max y3k+6 = max Zo( ) Zo( ) Xo( )yo( )
Kok = f(3k+3), , f(3k+4) ', f(3k+2),, f(3k+3) f (3k+6)
X6 L3k Xy 0 Xo 0 Zy
f(3k+5) X0f(3k+3)yf(3k+4) 7 f(3k+5)
— 0 _ 0
= max 3k+3 f(3k+4) f(3k+5) = f(3k+3) , f(3k+4)
Zy Xo 0
Teorem 2.

a) (X,: Yy 2Z,) (1) denkleminin 1< x, <z, <Y, sarti i¢in ¢dziimii olsun .
Bu durumda
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(3n+1) f(3n+2) f(3n+3) f(3n+1), f(3n+2)
X y° X, =Dy —yo n=0,12
3n+2 f(3n+3) 173n+3 T f(3n+1), f(3n+2) ' T3n+4 f(3n+3) 1T M S
Xo Yo Z, Xo
(3n+1) f(3n+2) (3n+1)
Yoz % ¥z o,
Yanu = f(3n+2) 1 Y32 = f(3n)_, f(3n+1) 1 Yani3 = f(3n+2) T v
Xo o 4 0
f(3n+2), f(3n+3) f(3n+4) f(3n+2)_, f(3n+3)
Z = % Z = XO— Z 20 "0 ,N= O l 2
3n+3 T f(3n+4) 158n+4 T f(3n+2),, f(3n+3) ? T3n+5 T f(3n+4)
Xo 0 0 0

elde edilir.

b) (X, ¥a:2Z,) (1) denkleminin 1<y, <X, <z, sartii¢in ¢dziimii olsun.

Bu durumda
f(3n+2) , f(3n+3) (3n+4) (3n+2), f(3n+3)
X ——ZO X X ——yo X —yo n=0,12
3n+3 T (3n+4) 18n+4 T (3n+2), F(3n43) * T3n+5 T f(3n+4) 1T M S
yo Z, X X
f(3n+1)_, f(3n+2) y f(3n+3) Zf(3n+1) f(3n+2)
_ ‘o 0 _ 0 0
y3n+2 - f(3n+3) ) y3n+3 ~ T f(en1) f(3n+2) ’ y3n+4 f(3n—+3) n= 0 1 2
Xo 0 0 0
, ~ Zof(3n)zof(3n+1) , ~ yo (3n+2) , ~ ZOf(Sn)Xof(3n+l) G123
3n+l f(3n+2) ' 73n+2 T _f(3n), f(3n+1) 1 T3n+3 T f(3n+2) T T mivae
Yo Zy X Yo
elde edilir.

c) (X, ¥y Z,) (2) denkleminin 1<y, <z, <X, sart1 i¢in ¢8ziimii olsun.

Bu durumda
f(3n),, f(3n+1) f(3n+2) f(3n+5)-2
X XO yO X _ Zo ZO n —l 2 3
sned f(3n+2) 7 7Sne2 f(3n) f (3n-+1) Yanis = f(3n+3) 2 f(@nea) 1 T e Se
Z Yo Yo
(3n-1) f(3n+1) f(3n+4)-2
B - = ,n=12,3
y3n - f(3n+1) ay3n+1 = f(3n-1),, f(3n) 1y3n+2 f(3n+2 f@n3) ' LD
Z0 0 0 yO
~ ZOf(3n) Zof(3n+3)—2 123
Zan = f(3n 2),,f(3n-1) »Zania = f(3n+1) 2., f(3n+2) N=L129,..
yO yo
f(3n+1) f(3n+2)
Xo Yo
Z3n+2 - W n= 0 1 2
ZO
elde edilir.

d) (X, ¥, 2,) (2) denkleminin 1<z, <X, <Y, sarti i¢in ¢dziimii olsun.
Bu durumda
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x @30 x [ (3n+3)-2
Xo 0
3n f(3n -1),,f(3n-2) ' 73n+1 f(3n+1)-2, f(3n+2) ’ y &y 9y
yo Yo Zy
y f(3n+1) f(3n+2)
0 —
X3n+2 W,n-O,l,Z,,...
Xo
3n+l) f(3n+2) f(3n+5)-2
Yo __ K - n=12,3
Yana = f(3n+2) »Yaniz = f(3n),, f(3n+1) » Yanes = f(3n+3)-2_ f(3n+4) * T T
Xo A 0 0
(3n-1),, f(3n) f(3n+1) f(3n+4)-2
BB et % n=12,3
3n f(3n+1)  * “3n+l f(3n-1)_ f(3n) ’ “3n+2 f(3n+2)-2_ f(3n+3) ’ i
Xo 0 Z 0 0
e) (Xn, Yo Zn) (1) denkleminin i¢in 1<z, <Y, < X, sart1 i¢in ¢éziimii olsun.
Bu durumda
f @3n),, f(3n+1) f(3n+2) f @3n),, f(3n+1)
yO Zy yo _
X3n+1 f (3n+2) X3n+2 f(3n) (3n+1) ? X3n+3 f(3n+2) n= ll 2| 3,
YO
f (3n+2) (3n+3) f (3n+4) f (3n+2) (3n+3)
Yania = f(3¥+04) Yanea = f(Si?-Z) f(3n+3) ’ Yanis = f(3}1/f4) n=012,..
Zy Xo Yo Zy
x f (@n+1) (3n+2) f(3n+3) x f(@n+1) (3n+2)
7 ¢ ,Z ZO— 7 = ¢ n=012
3n+2 Zf(3n+3) 3n+3 T f(3n+1) (3n+2) * “3n+4 T Zf(3n+3) 17 S
0 yo 0
elde edilir.
f) (X, ¥, 2,) (1) denkleminin 1<z, <y, <X, sarti i¢in ¢dziimii olsun.
Bu durumda
f(3n+2) f(3n),, f(3n+1) 7 f@n+2)
_ Xo YO __ % _
Xani2 = f(3n) f(3n+1) ' Xanis = f(3n+2) 1 Xania = f(3n) f(3n+1) n=1 2’ 3’
Yo Z Yo
f (3n+1) f (3n-1) f (3n+1)
z y @ z
_ 0 _ 0 0 _
y3n+1 - f(3n-1),,f(3n)’ y3n+2 f(3n+1) ’ y3n+3 f(3n -1) 3n) ! N _1’ 2’ 3’
Xo Yo yo
f(3n) f(3n-2),,f(3n-1) f(3n)
Zan = f(3n22) fan) * Lana = - f(3yr?) 1 Zanig = f(3nzg) fang ' N =123,..
X Yo Zy Yo

elde edilir.

9) (X,:Yn2,) (2) denkleminin 0<x, <z, <Y, <0,8 sart1 i¢in ¢dziimii olsun.
Bu durumda
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f(3n+2) f(3n)y 3n+1 Xf(3n+3) zy 3n+4
X3n+2=—,x —° Xgnea = — ! n=123,..
f(3n) f(3n+1) ' 73043 f(3n+2) 3n+4 Zf(3n+5) 2
Yo Zy 0
f (3n+1) x ! @n-1) f(3n+2) —2.,f(3n+3)
__ % X%y, Yo. n=123
Yana = f(3n-1),,f(3n) ' /3n+2 f(3n+1) 1 Yans = f(3n+4) 2 i
Xo Yo Zy Zy
f(3n) x| @n- 2)y (3n-1) f(3n+1) 2y (3n+2)
-9 — —0 _ 0 _
23, = f(3n 2) (3n-1) 1 L3 = f(3n) 1 l3nin = f(3n+3) 2 y N _11213,---
yO Zy Zy

elde edilir.

h) (X, ¥, 2,) (1) denkleminin  0<y, <X, <z, <0.8 sart: i¢in ¢dziimii olsun.
Bu durumda

f(3n) f(3n-2), f(3n-1) f(3n+1)-2, f(3n+2)
X XO— x, =0 Zo Xy, =22 Zo n=123
3 T F(an-2), f(3n-1) ' 30+l f(3n) 3n+2 f(3n+3)-2 N=149,..
yq 2z, X, X,
y ~ Xof (3n+2) y yf(3n)Z (3n+1) y ~ O1‘(3n+3)—220f(3n-¢—4) 123
3n+2 7§ (3n)., f(3n+1) * F3n+3 T f(3n+2) ! Y3n+4 — f(3n+5)—2 1T ey
Yo Zo( Xo Xy
, ~ Xof (3n+1) , yo f(3n 1)Z (3n) . ~ O1‘(3n+2)—220f(3n+3) 123
3+l T §(3n-1)., f(3n) ? T3n+2 T f(3n+1) 3n+3 f (3n+4)-2 R
Yo Zo( ) Xo Xo
elde edilir.

1) (X, Yy Z,) (1) denkleminin 0 <y, <z, < X, <0.8 sart1 i¢in ¢Sziimii olsun.
Bu durumda

~ Xof (3n+3) yf(3n+1)z (3n+2) B XOf (3n+3) 012
X3n+3 - f (3n+1) f(3n+2) ’X3n+4 f(3n+3) X3n+5 - f (3n+1) f(3n+2) 1n — YUy &y
Yo Z, Xy Yo Zy
f(3n+2) f(3n), f(3n+1) f(3n+2)
Yans2 =fé:])—f(3n+1)v Yan-s =%, 3n+4 ZfZ?])—f(sm)’” =123...
Yo 4 Xo Yo 4
f (3n+1) f(3n-1), f(3n) f (3n+1)
; oK, N o, X 193
3n+l 7 f(3n-1), f(3n) T T3N+2 T f@nel) 93043 T g@np f(an) t o
yO Z0 Xo yo ZO( )

elde edilir.

i) (X, ¥n2,) (1) denkleminin = 0<z, < X, <Yy, <0.8 sart1 i¢in ¢dziimii olsun.
Bu durumda
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f (3n+1 f(3n-1),, f(3n f(3n+1
X — yO( o X :ZO( )XO( ) X — yO( ) n:123
3n+1 Zof (3n-1) Xof (3n) 1 A3n+2 yof (3n+1) 1 A3n+3 Zof (3n-1) Xof (3n) ’ gy Ly Iy ane
f (3n+3) 7 f(3n+1) Xof (3n+2) f(3n+3)
0 0 0
Yanis = Vs = Yams = — o N=0,12,,...
n+ Zof (3n+1) Xof (3n+2) 7 730+ yof (3n+3) n+ Zof (3n+1) Xof (3n+2)
f(3n+2 f(3n),, f(3n+1 f(3n+2
, B yo( +2) , _ZO( )XO( ) , B yO( +2) N=123
3n+2 T _f(3n),, f(3n+1) ' T3n+3 T f@n+2) ' Fen+d T _f@Eny f(anel) 1 e
Zy X Yo Zy Xy
elde edilir.

i) (X, ¥ Z,) (1) denkleminin 0<z, <y, <X, <0.8 sart: i¢in ¢dziimii olsun.
Bu durumda

f (3n+1) f(3n-1),,f(3n) f(3n+2)-2,, f(3n+3)
X = yo— X = u X = %o X n=12,3
3n+1 7 _ £ (3n-1), f(3n) * "3n+2 T f@n+) 783 T f@nid)2 1 T D&
Z, X, 0 0
y - yof (3n) y ~ Zof (3n72)X0f(3n—1) y ~ Zof (3n+l)—2XOf(3n+2) 123
3n T _f(3n-2),, f(3n-1) ' S+l T f(3n) 1 Yane2 = T(3n+3)—2 N=14409,..
f(3n+2) f(3n), f(3n+1) f(3n+3)-2,, f(3n+4)
Z3n+2 = f();g) f(3n+1) ’ Z3n+3 = ZO f(z(r(1)+2) ! Z3n+4 = ZO f(3n+)E(>§)—2 = 1’ 2' 3'
Zo Xo yO yO
elde edilir.

Ispat. Teorem 2 nin ispatini teorem 1 e benzer sekilde elde ederiz.

3. TARTISMA VE SONUC

Bu calismada, x_4;Xg;Y4;Yo baslangic sartlar1 pozitif reel sayilar olmak iizere,

1 1 z 1 X .
X, = Max {—,ﬁ}, Y, = Max {—,—”}, Z,,, =Max {—,—”} maksimumlu fark denklem
Xn Zn yn Xn Zn yn
sisteminin ¢Ozlimlerinin davranislart incelenmistir. Bu fark denklem sisteminde katsayilari
degistirilerek yeni maksimumlu fark denklem sistemleri olusturulabilir. Olusturulacak yeni

maksimumlu fark denklem sisteminin ¢6ziim davranislari incelenebilir.
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