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PINH Li PIEM BAT PONG CHO ANH XA HAU CO-(¢,¢)) TONG QUAT
TRONG KHONG GIAN b -METRIC SAP THU TU
e ThS. Nguyén Thanh Nghia®, ThS. Nguyén Trung Hiéu™”

Tém tit
Trong bai bdo, chiing tbi gidi thigu khdi niém dnh xa hau co- (1, @) tong qudt trong khong gian b -

métric sdp thit tw bing cdch b6 sung thém bon s6 hang d(f’z,fr), d(f’z,y), d(fz, fy),

d(f*z,x) + d(f’z, fy)
2s

va thiét ldp dinh li diém bat dong cho I0p dnh xa co nay. Pong thoi, chiing ti

xdy dung mot s6 vi du minh hoa cho két qud dat duoc.
Tit khéa: diém bat dong, khong gian b-métric, dnh xa hdu co- (1, ) téng qudt.

1. Giéi thiéu

Cédc métric suy rong c6 vai trd quan trong
trong viéc thi€t lip nhitng md& rong cila
Nguyén 1i 4nh xa co Banach. Bing cdch thay
th& bat ding thic tam gidc trong khdi niém
métric bdi mot bat ding thitc tdng quét hon,
nhiéu khdi niém métric suy rong da dudc gisi
thi€éu nhu 2-métric, G -métric, S -métric,
métric chit nhat. VGi ki thudt tuong ty, nim
1989, Bakhtin [2] da giSi thi€u mOt khdi niém
métric suy rong 1a b-métric. Khdi ni€ém nay
ti€p tuc dudc Czerwik [5], [6] nghién ctu va
hoan chinh. Gan diy, viéc thiét 1ap nhitng dinh
li di€ém bAt dong trén khong gian b-métric
ciing nhu viéc md rong nhitng dinh 1i diém bat
dong trong khong gian métric sang khong gian
b -métric dugc nhiéu tic gid quan tim nghién
cttu. Khdi niém b-métric da dudc gidi thi€éu
nhu sau.

Pinh nghia 1.1 ([5]). Cho X la tap hdp
khdc rdng va d4nh xa d: X x X — [0,00) thda
min cdc diéu kién sau v6i moi z,,2 € X va
véi s > 1.

(1) d(z,y) = 0 khi va chi khi z = y.

(2) d(z,y) = d(y, ).

(3) d(z,y) < s(d(z,2) + d(zy)).

Khi d6, dnh xa d dugc goi la mdt b-
métric trén X va bd (X,d,s) dugc goi la mot
khong gian b -métric.
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Trong nhitng nim gan day, viéc md rong
anh xa co trong Nguyén li 4nh xa co Banach
thu hidt sy quan tAm cda nhiéu tic gid. Nhiéu
dang 4nh xa co suy rong da dugc thi€t 1ap [4].
Nim 2011, Ciri¢ va cdc cong sy [3] di gidi
thiéu mot dang 4nh xa hiu co suy rong trén
khong gian métric sip thit ty va thi€t 1ap dinh li
di€m bat dong cho loai 4nh xa nay. Nim 2012,
Shatanawi va cdng sy [10] d@ md rong khdi
niém 4nh xa hiu co suy rong thanh 4nh xa hau
co- (1), ) suy rong trén khong gian métric sip
tht ty. Nam 2013, Roshan va cdc cong sy [9]
dd md rong khdi niém 4dnh xa hiu co- (1, )
suy rong trén khong gian métric sip thd ty
trong bai bdo [10] thanh dnh xa hiu co- (¢, ¢),

suy rong trong khdng gian b -métric sip thi tu,
ddng thai thi€t 1ap mot s6 k&t qua vé di€m bat
dong cho 16p dnh xa nay.

Ciing v6i muc dich m& rong Nguyén 1i dnh
xa co Banach, nim 2014, Kumam va cdc c0ng
su [8] da suy rong diéu kién co kiéu Ciri¢ bing
cédch b sung thém bén s6 hang méi d(T°z,z),
d(T?z,Tx), d(T*z,y), d(T°z,Ty), ddng thdi thiét
lap dinh li di€m bat dong cho diu kién co suy
rong nay.

Trong bai bio nay, bing cich bd sung
thém bon s8 hang d(fr, fr), d(f’z,y), d(f’z,fy),

d(f*z,2) + d(f*w, fy)

: vao diéu kién co, ching
s
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t6i gidi thiéu khdi niém dnh xa hiu co- (1), )
tdng quat trong khong gian b -métric sip thit tu
va thi€t 1ap dinh 1i diém bat dong cho ki€u anh
xa co ndy. Pong thdi, chiing tdi cling xay dung
vi du minh hoa cho k&t qua dat dugc.

Truéc hét, ching t6i gidi thiéu mot s& khai
niém va két qua cd ban dudc st dung trong bai
bido nay.

Pinh nghia 1.2 ([5]). Cho (X,d,s) 1a mot
khong gian b -métric. Khi d6é

(1) Day {z } dudc goila héi ru d€n z néu

lim d(z ,z) = 0, ki hiula limz = =.

n—00 n—00

(2) Day {z } dugc goila day Cauchy néu
lim d(z ,z )=0.

(3) Khong gian (X,d,s) dugc goi la day dii
n€u mdi diy Cauchy trong (X,d,s) 1a mot day
hoi tu trong (X, d,s).

B6 dé 1.3 ([1], Lemma 1). Cho (X,d,s) la
mot khong gian b -métric va hai day {z },{y }
14n gt hoi tu dén =,y Khi d6

1 . . 2
S—Zd(z, y) <liminfd(z ,y ) <limsupd(z ,y, ) < s'd(z,y).

n—00 n—00

Ddc biét, néu x =y thi 71151016 d(xﬂ,yn) =0.
Hon nita, voi moi z € X, ta co

ld(az:7 z) <liminfd(z ,2) < limsupd(z,,2) < sd(z,2).

S =00 n—00

Dinh nghia 1.4 ([7]). Him ¢ :[0,00) — [0,00)
dudc goi 1a ham bién thién khodng cdch néu ¢
thda man cic diéu kién sau.

(1) ¢ 1a ham lién tuc khong giam;

(2) ¢©(t) = 0 néu va chinéu t = 0.

2. Cac két qua chinh

Trude hét, ching t6i gidi thiéu khdi niém
4nh xa hau co- (1, ¢) tong quat trén khong gian
b -métric sip thit tu.

Pinh nghia 2.1. Cho (X,d,s,<) 1a mot
khong gian b-métric sip thd t¢ va 4nh xa
f: X — X. Khi d6, dnh xa f dugc goi la dnh

xa hdu co- (1, ) tong qudt n€u tOn tai hing s&

L >0 va hai hAm bié€n thién khodng cdch 1,
sao cho

Wsd(fr, fy) <UK (2,9) =K (@,9)) + IA(N(z,y) (2-1)
véimoi z,y € X ma x < y, trong d6

K () = max{d(a; ), d(z, fr), d(y, fy)7w7

WD) AT g, o), a2, ),
S

N(z,y) = min{d(z, fz),d(=, fy), d(y, fx)}-

Ti€p theo, chiing tdi thi€t 14p diéu kién dd
cho su ton tai di€ém bat dong cda 4nh xa hiu
co-(1,) tong qudt trén khong gian b -métric
sdp thd tu.

Pinh li 2.2. Cho (X,d,s,<) la mét khong
gian b -métric sdp thit ty, ddy di va dnh xa khong

giam f: X — X théa man cdc diéu ki¢n sau.

(1) f lamét dnh xa hau co-(1,p) tong qudt.

(2) f la mdt dnh xa lién tuc hodc X théa
man gid thiét (H): Néu {x } la mot day khong
gidm trong X va hoi tu vé x thi r 2z vdi
moi n > 0.

(3) Ton tai z, € X saocho x, =X fx,.

Khi dé, f c6 diém bdt déng trong X.

Ching minh. Véi z, € X théa man gia
thi€t (3), ta xét day {z } trong X xdc dinh bdi
T, = fr. v8imoi n>0. Vi z, = f:vo va f
la 4nh xa khong gidm nén bing qui nap ta
chitng minh duge z = T, véi moi n > 0.

Né&u ton tai k>0 sao cho z = z, hay

k+1
fr, =z thi x la di€m bat dong cua f. Gia

, V61 moi n >0. Ta ching

st ring T, =z,
minh ring
— 0. (2.2)

lim d(z ,z

oo n’ n+1)
That vay, vi f 1a dnh xa hau co-(¢,¢)
tdng quit nén
W,z ) <Usde,z ) =Wsdfe,, fr,))
SUE (3, .5)) @K (1, .5) + LN, ,.2,), (23)

s
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trong do
K, )= mafle, )., i, ) o, i), 2 ) A0S )
W Lsto DI T g, D, o)l o f)
dz .z )+d
= s, ), ), ) e ),
dz .,z )+dz .z )
n+l’ n—1 -+’ "+l
9% ’d(x'n,+1 ’ x'n,)’ d(anrl’ xn)’ d($n+1, xfﬁl)}
dlxz. .,z )
_ —17 " n+1
_max{d(:vn_l,:vn),d(m",mnﬂ),—”2 =
s
( 17 )+CK ’ +1)
:m{d(xn—l’xn)’d(xn’xn—O—l) = ) — }

=max{d(z_,z ). d(z,.z )}
N(Z'” 17 ) H]ln{d( ] 1’f$n 1) d( n 1"ﬁn) ( n? 'ﬁ.nfl)}
= min{d(z, .z, ),d(z, ,z . ),0}=0.

Gid st ton tai n>1 sao cho

K ,z)= max{d(mnil,mn),d(x7l,mn+1)} =dz,z ).
Khi d6 (2.3) tr thanh

Yz, z, ) <Ydz,,z,,,)) - ez, )
<(d(z,,x, ). Diéu nay I1a vo Ii. Do do,
K (z, ,r)=d(x ,,r ) véi moi n>1. Khi
do, (2.3) trd thanh

Wde,.z,.,) SUdla, 2,) —ddla, @) <Wda, ) (24)
véimoi n >1. Vi ¢ la ham khong gidm nén

n—1’

d(z,,z ) <d(z, ,z )v6imoi n>1 hay day
{d(:zn,a: )} la diay khong ting cda cdc sd

thuc khong Am. Do do6, ton tai r > 0 sao cho

hm d(xn,a: ,) = r. Khi d6, cho n — oo trong
(2.4), ta dudgc Y(r) <(r)—e(r). Suy ra
o(r)=10 hay r=20. Vi vay
hm d(z,,z )=0.

Ti€p theo, ta chiing minh ring {z } 1a mot
ddy Cauchy. Gid st {z } khong la mot day
Cauchy. Khi d6, ton tai € > 0 va hai diy con
{xm(k)} va {a:n(k>} clia ddy {z } sao cho n(k)
la s& nguyén duong nhd nhit thda man
n(k) > m(k) >k va

d(z xn(k)) > e. (2.5)

m(k)’
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Do do
d(xm(k),
Tu (2. 5) ta co

€ S d(l' ) < Sd( m(]» m(k ) +Sd( "7(]* (k))

)+5d( T Ty) T8 g ) (22T)

Cho k — 00 trong (2.7) va s dung (2.2),
ta dugc

X <&

n(k)q) (2.6)

< sd(

€ .
8_2 < hIkIl illp d(xm(k)—ﬂ xn(k)—l)' (28)
Ta lai co
d(mm(k)—ﬂx( ) Sd( ‘m(k m )+8d( 'k 71). (2.9)

Cho k — trong (2.9) va su’ dung (2.2),
ta dugc

lim supd(z, (b1 n(k)—l) < se. (2.10)
k—oo
Tu (2.8) va (2.10), ta dugc
€ .
7 < llrlisilp AT, 0Ty ) < s (2.11)
Tuong tu, tir (2.5), ta c6
2 S d('xm(k) z n(k )) S Sd(xm(k) mik)—1 )_I_Sd( m(k = n(k))

SSd(xm(k) m(k)-1 >+8 CMWC 1 n(k )+5 d(l' k))' (212)
Cho k — oo trong (2.12) va s dung (2.2),
(2.11), ta dugc

—<l1msupd( b <))<$&? (2.13)
TZ lai ci)_oO

e <z, )

< sd(z, 0T 0) T 8d(@ ) T ) (2.14)

Cho k — oo trong (2.14) va st sung (2.2),
(2.6), ta ducc

- < limsupd(z,_,,z (2.15)

S k—o00

n(k)q) <¢e

Liap ludn tuong ty nhu trén, ta chdng
minh dugc

; < hrl?supd( e Tyy) < s, (2.16)
€ .

2 < llrkrl_illp A2, Tpyr) < s6- (217)
Vi

f 1a 4nh xa hau co- (¢, ) tdng qudt va
=z

L)1 = Ty

Y(s*d(z, ), 2,,) = v(sd(fz,,

nén

oo 00 4))
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VE (2,015, 00)) — PE (@00 T, 00)
—f—L@b( (xm 1)) (2.18)
véi K (z (k) 17%(1@)71)
=max{d(z .z )dz, [T, 0),
Aoy o fr ) A, 01 P00 2) T AU )T 000) ,

e e 2s
A, 0) F AP, s )
2s ’

2 2
CKf m:,,(k 17.ﬁvm(]§ ) d(f m(k 17 n(k ) CKf x’rr(k)fl"ﬁnn(k)fl)}
- rnax{d( m(k )17 n(k) 1) d(:z;'m(k)fl’:Bm(k))’d(xn(k)fl’zn( ))’
a( n(k)—l’ n(k)—i_a( n(k)—l) a( n(k)—l—l’ ,,(k )+Cl( ,,@_m n(k)
2s ’ 2s ’

LGRS R R CAMIRARIYR CAE AN (CR L)
a

<

N, l,:p() ) =min{d(z
(0 108, h=min{d(s, »
d(xm(lf)’xn(k)—l)}' (2.20)

Cho k — oo trong (2.19), (2.20) va su
dung (2.2), (2.11), (2.13), (2.15), (2.16), (2.17),
ta dudgc

)’ d(mm(k)—l’ fmn(k)—l)’
d(z

m(k)-1’

Y )

=¥

m(A ) ) ) z

€

. 1 ¢
? :mn{gai(s )} <hmsusz( 'mik) px (k) 1)
es’ +¢ es
=max{es, 0,0, g 0,658’ }=es”  (2.21)
s
va lim sup N(a:m<k)71,xn(k)71) =0. (2.22)

k—o00
Lap luan tuong tu, ta cling chitng minh dugc

= (2.23)

< liminf K (

I ) < es’.
S —00

m(k)=1° L (k)-1

Cho k — oo trong (2.18) va st dung
(2.21), (2.22), (2.23), ta dudc

1/)(525) < 1/J(52 lim sup d(mm k),xn(k)))
)17 71(k )) gp(hmmeg( m(k)-17 71(k) 1)+LMO)

(hmme( b1 Tu)) < P(se).

< zp(hmsupK (

< Y(s%) —

Piéu nay la vo li. Do dé, {z } la motday
Cauchy. Do X 1a khong gian b-métric day dd
nénton tai v € X d€ limz = w.

Gid st f 1a mot dnh xa lién tuc. Khi do,

u = hm T = TILLHOIO fr, = f(yllljrolo z )= fu. Do

d6, u 12 diém bat dong clia 4nh xa f.
Gia st gid thi€t (H) dugc théa man. Khi
do, x, =u v6imoi n > 0. Do f la mdt dnh

xa hdu co- (¢, ) tdng quit nén

U(s*d(x,, |, fu)) = O(s’d(fz,, fu))

<YK (z,u) — oK (z ,u) + LY(N(z ,u),  (2.24)
trong do

K (o) = o,z f, ), ), e LT A1)

2s
d(fx,,x)+d(fz,, fu)
2s

Jd(fa, fr,),d(fe,,u),d(f,, fu)}

d(z , fu) + d(u,
_max{d(z w),d(z ,z ),d(u, fu), ("f)+ ( "H)7

n? n+l 25

st Al ), (225

N(z ,u) =min{d(z , fx ),d(z , fu),d(u, fr )}

=min{d(z ,z  ),d(z ,fu),d(v,z )} (2.26)
Cho n — oo trong (2.25), (2.26) va su

dung (2.2), hm T = u, B8 dé 1.3, ta dudc

dlfo) ol f) du )

2s” s 2s”

———} <limsup K (z_,u)

n—oo

< max{sd(u, fu),@} = sd(u, fu) (2.27)

va limsup N(z ,u) = 0. (2.28)

Lap ludn tuong tu, ta cling chitng minh dugc

@ < liminf K (z ,u) < sd(u, fu)
S n—00 h .

Cho n — oo trong (2.24) va st dung
(2.28), (2.29), B3 @& 1.3, ta dudgc

(st ) = st L)

< 4f(s” limsup d(z, ., fu))

n—00

(2.29)
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< ¢(limsup K (z,,u)) — p(liminf K (z ,u))

n—oo n—oo

< (sd(u, fu)) — o(liminf K (z_,u)).
biéu nay din dén ¢(liminf K (2 ,u)) =0
va do d6 liminf (K (z ,u)) = 0. Khi d6, tir

(2.29), ta suy ra fu=u hay u 1a diém bat
doéng clda dnh xa f. O

Bing cdch chon 9(t) =t va ¢t)=(1—- Nt
v6i A €1]0,1) va v6i moi ¢ > 0, tr Pinh 1i 2.2,
ta nhan dugc hé qui sau 1a mot sy tdng quat
cia [3, Theorem 2.1] sang khong gian b-
métric.

Hé qua 2.3. Cho (X,d,s,=<) la mor khong
gian b-métric sdp thit tw, ddy dii va dnh xa khong
gidm f: X — X thod man cdc diéu kién sau.

(1) Tén tai X €[0,1) va L>0 sao cho
s*d(fx, fy) < AK (z,y) + LN(z,y)  vdi

Yy € X max=<y.

moi

(2) f la mdt dnh xa lién tuc hodc X théa
man gid thiét (H): Néu {z_} la mot day khong
gidm trong X va hoi tu vé x thi r Xz vdi
moi n > 0.

(3) Ton tai z, € X saocho r, X fx,.

Khi dé, f cé diém bat dong trong X.

Vi mdi khong gian métric (X,d) 1a mot
khong gian b-métric (X,d,1) nén tr Pinh 1i 2.2
va Hé qua 2.3, ta nhdn dugc hai hé qua sau.
Trong d6, Hé qua 2.5 12 mot sy tdng qudt clia
[3, Theorem 2.1].

Hé qua 24. Cho (X,d,<) la mét khong
gian métric sdp thit tw, ddy dii va dnh xa khong
giam f: X — X thod man cdc diéu kién sau.

(1) Ton tai hing sé" L >0 va hai ham bién
thién khodng cdch ¢, sao cho
Wd(fz, fy) < UK (2,9)) — AK, (,y)) + LA(N(z,y))
vdi moi x,y € X ma x =y, trong do

d(z, fy) + d(y, fr)

[g(xa y) = max{d(a:, y)’ d(JJ, fx)a d(:% ]@)7#7

68

A Z A=) JA(fw, o), d(f*z,y),d(f*x fy)},

N(z,y) = min{d(z, fr),d(z, fr),d(y, fz)}.

(2) f la mdt dnh xa lién tuc hodc X théa

mdn gid thiét (H): Néu {x } la mot day khong
gidm trong X va hoi tu vé x thi r Xz vdi
moi n > 0.

(3) Ton tai z, € X sao cho x, = fx,.

Khi dé, f c6 diém bdt dong trong X.

Hé qua 2.5. Cho (X,d,<) la mét khong
gian métric sdp thit tu, ddy dii va dnh xa khéng
gidm f:X — X thod man cdc diéu kién sau.

(1) Tén tai X € [0,1) va L>0 sao cho
d(fz, fy) < AK (z,y) + LN(z,y) (2.30)
véimoi z,y € X ma z < y.

(2) [ la mdt dnh xa lién tuc hodc X thda
mdn gid thiét (H): Néu {x } la mor day khong
gidm trong X va hoi tu vé x thi r Xz vdi
moi n > 0.

(3) Ton tai z, € X sao cho x, = fx,.

Khi do, f c6 diém bdt dong trong X.

Cu6i cling, ching t6i xay dung vi du minh
hoa cho k&t qud dat dudc. Vi du sau 1a mot
minh hoa cho sy ton tai di€m bat dong clia
Pinh 1i 2.2.

Vidu 2.6. Cho X = {1,2,3,4,5} véi tht ty
thong thudng va dnh xa d: X x X — [0,00)
xdc dinh bdi
0 nfux=y
1 néu (x,y) € {(1,2);(2,1);(2,3);(3,2)}
d(x,y) =12 néu (x,y) €{(1,3);(3,1)}

12 n€u (x,y) € {(1,5);(5,1);(4,1);(1,4)}
5 trudng hgp con lai.

Khi d6, (X,d,2) 1a khdong gian b-métric
diy di. Xét 4nh xa f: X — X xdc dinh béi
fl=f2=f3=1f4=2/f5=3. Khidé, f 1

dnh xa khong gidm. Xét hai ham bién thién
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Y(t)=1t va

véimoi ¢t > 0. Khi do, véi z,y € X

khodng cdch xdc dinh bdi:

t

p(t) = g
ma z =y, ta xét cdc trudng hgp sau.

Trudng hop 1. 2=y € X hoidc z =1,
y €{2,3} hoic y=3. Khi do,
d(fz, fy) = 0 va do d6 diéu kién (2.1) théa min.

Trudng hop 2. = € {1,2,3}, y = 4 hoidc
v =4,y = 5. Khi d6, d(fu, fy) =d(12) =d23) =1
va K, (z,y) > 5. Do d6, véimoi L > 0, tacé
W2 d(fr, fy)) = 4 <YK, (2,9)) — p(K,(z,9))
< YK, (z,y)) — o(K,(z,y)) + LY(N(z,y)).

Trudng hgp 3. = € {1,2,3},y = 5. Khi do,
d(fr, fy) = d(1,3) = 2 va K (z,y) = 12.

Do d6, véimoi L > 0, ta co

WP 1) =8 < = UK 00) ~AK,0)

< YK, (2,y)) — p(K,(z,y)) + LH(N(z,y)).
Nhu véy, tir cdc trudng hgp trén, ta suy ra
diéu kién (2.1) thda min va do d6 f 12 mot

T =2,

dnh xa hiu co- (¢, ) tong quét trén khong gian
b-métric. Hon nita, cdc gid thi€t con lai cla
Pinh 1i 2.2 cling théa man. Do d6, Pinh i 2.2
ap dung dugc cho anh xa f, khong gian b-
métric (X,d,2) va hai ham bi€n thién khodng
cach v,y da cho.

Vi du sau chitng té ring Hé qua 2.5 tdng
quét hon [3, Theorem 2.1].

Vidu 2.7. Cho X = {1,2,3,4,5} véi tht ty
thong thudng va dnh xa d: X x X — [0,00)
xac dinh bdi

0 nfux=y

1 néu (x,y) €{(1,2);(2,1);(2,3);(3,2)}
3 néu (x,y) €{(1,5);(5,1);(4,1);(1,4)}
2 trudng hgp con lai.

d(x,y)=

Ta ¢6 (X,d) 1a khong gian métric day du.

Xét 4anh xa f:X — X xdc dinh Dbéi

fl=f2=f3=1f4=27f5=23. Ta thdy, f
12 4nh xa khong gidm. Gia st f théa min diéu
kién cia mot 4nh xa hiu co suy rong trong [3,
Theorem 2.1]. Khi d6, ton tai A €[0,1) va

L >0 sao cho

d(fz, fy) < AM(z,y) + LN (z,y) (2.31)
véimoi z,y € X ma x < y, trong d6
Migs ) = el ) s i), s f), o2+ e )y

2

N(z,y) = min{d(z, fr), d(=, fr), d(z, fy),d(y, fr)}-

Bing cdch chon =3 vd y =25, ta c6
d(f3,15) = d(1,3) = 2, N(3,5)=0 va M(3,5)=2.
Do @6, diéu kién (2.31) td thanh
d(f3,f5) =2 <2\ + Lp(0) = 2\. Diéu nay
mau thudn véi gid thi€t A € [0,1). Do do6, f
khong 1a mot dnh xa hiu co suy rong trén X.
Vi viy, [3, Theorem 2.1] khdong 4p dung dudc
cho ham f, khong gian métric (X,d) da cho.

2
Bay gid, chon A = g Khi dé, v6i z,y € X ma

xr =y, ta xét cdc trudng hgp sau.

Trudng hgp 1. x=y€ X hodc z=1 ye{23}
hoic =z =2, y=3. Khi d6, d(fz,fy) =0 va
do d6 diéu kién (2.30) théa man.

Trudng hop 2. z €{1,2,3},y =4 hoic
v =4,y=>5. Khi dé, df,fy)=d12)=d23)=1va
K (z,y) > 2. Do d6, v6i moi L > 0, ta c6

d(ﬁ,mzki; <K (1) <A (1,9) + IN(z,1)

Trudng hop 3. z € {1,2,3},y = 5. Khi do,
d(fz, fy) = d(1,3) = 2 va K (z,y) = 3. Do do,
v6imoi L > 0, taco
Wd(fr, fy) =2 = K (z,y) < MK (z,9) + LN(z, y).

Nhu vay, tir cdc trudng hgp trén, ta suy ra
diéu kién (2.30) théa man. Hon nifa, cdc gia
thi€t con lai ciia Hé qud 2.5 ciing thda min. Do
d6, Hé quéa 2.5 dp dung dugc cho dnh xa f,
khong gian métric (X,d) va hai ham bi&n
thién khodng cach ,¢ da cho.
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THE FIXED POINT THEOREM FOR ALMOST GENERALIZED (v, p)- CONTRACTIVE
MAPPINGS IN ORDERED b -METRIC SPACES

Summary
The purpose of this paper is to introduce the notion of almost generalized (v, ) -contractive

mappings in ordered b -metric spaces by adding four items of d(f’z,fr), d(f’x,y), d(f’x, fy),

d(f*z,z) + d(f*z, fy)
2s
addition, some examples are provided to illustrate the obtained results.
Keywords: fixed point, b -metric space, almost generalized (v, p) -contractive mapping.

, and establish the fixed point theorem for this kind of mappings. In
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