TAP CHi KHOA HQC TRUONG PAI HQC HONG PUC - SO 35.2017

MOT VAI KET QUA VE PIEM BAT PONG
TRONG KHONG GIAN B-METRIC

Pinh Huy Hoang', P4 Thi Thiiy?
TOM TAT

Trong bai bdo nay, ching t6i dwa ra mét vai két qud méi vé s ton tai diém bdt dong
cia cdc anh xa T-co yéu suy réng kiéu Chatterjea va T-co yéu suy réng kiéu Kannan trong
khéng gian b-métric. Cdc két qua trong bai bdo la mé rong thue sw ciia cdc két qua chinh
trong cac tai liéu [9,10].

T khoa: Piém bat dong, khong gian métric day di, khong gian b-métric, T-co yéu.

1. DAT VAN BE

Céc khai niém vé anh xa T-co yéu suy rong kiéu Kannan, kiéu Chatterjea trong khong
gian métric da dugc gioi thi¢u va nghién ctru boi A. Razani, V. Paraneh [10] vao ndm 2013.
Sau d6 (2014), Z.Mustaja va cac cong su [9] dd md rong két qua clia Razami, Parvaneh [10]
vé su ton tai diém bat dong ctia anh xa T-co yéu suy rong kiéu Kannan, Chatterjea trong
khong gian métric cho khong gian h-métric. Trong bai bao, chung t6i da chimg minh dugc
mot dinh 1y vé su ton tai diém bat dong trong khong gian b-métric.

2. NOI DUNG NGHIEN CUU

2.1. Mt s6 khai niém co ban

Muyc nay trinh bay mot s6 dinh nghia vé céac loai anh xa co, T-co, T-co yéu suy rong
trong khong gian métric ciing mot vai dinh nghia trong khong gian h-métric ma chung ta can
dung trong bai bao.

2.1.1. Dinh nghia 1
Gia st (X,d) la khong gian métricva f: X —> X .

1) ([5]). Anh xa f duoc goi 1a co kiéu Kannan néu ton tai a € [O,%) sao cho
d(fx, ) <ald(x, fx)+d(y, )], Vx,ye X
2) ([1]). Anh xa f duogc goi 1a co kiéu Chatterjea néu ton tai o € {0,%) sao cho

d(fx, fy) < ald(x, fy)+d(y, fx)], Vx,ye X

! Giang vién khoa Su pham Todn, Truong Dai hoc Vinh
2 Gido vién Truong Trung hoc phé théng Qudang Xuong 2, Thanh Héa
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2.1.2. Dinh nghia 2

Gia sur (X,d) 1a khong gian métric, @ : [0,00)2 —[0;00) 1a ham lién tuc sao cho
@(x,y)=0 khivachikhi x=y=0 va f:X — X laanh xa.
1) ([2]). Anh xa f dugc goi 1a co yéu kiéu Chatterjea néu
1
d(fx, fy) < E[d(x, W +d(y, 0)l-ed(x, f),d(y, fx)), Vx,ye X

2) ([10]). Anh xa f dwoc goi 1a co yéu kiéu Kannan néu
d(fx, fy) < %[d(x, S +d(y, I-pd(x, fx),d(y, ), Vx,y e X

2.1.3. Dinh nghia 3

Gia st (X,d) 1a khong gian métric, 7 va f la hai anh xa tir X vao X.

1) ([8]). Anh xa f duoc goi la T-co kiéu Kannan néu ton tai o € (0,%) sao cho
d(Tx,Tfy) < ald(Tx, Tfx)+d(Ty,Tfy)], Vx,ye X

2) ([10]). Anh xa f duogc goi 1a T-co kiéu Chatterjea néu ton tai o € (0,%) sao cho

d(Tix,Tfy) < ald(Tx,Tfy) + d(Ty,Tfx)], Vx,ye X
2.1.4. Binh nghia 4 ([6])

Ham v :[0,00) —>[0,00) duoc goi 1a ham chuyén doi khodng cdch néu y lién tyc,
tang ngat va y(0) =0.

Trong dinh nghia sau, y 1a ham chuyén d6i khoang cach, con ¢ : [0,00)2 - [0,00)
la ham lién tuc va ¢(x,y)=0 khivachikhi x=y=0.

2.1.5. Dinh nghia 5 ([10])

Gia str (X,d) 1a khong gian métric, 7 va f la hai anh xa tir X vao X.

1) Anhxa 1 duoc goi la T-co yéu suy rong kiéu Chatterjea néu

p@(1re 1) <y SR a7, 10, d 17, T iy € X

2) Anhxa f dugc goi la T-co yéu suy rong kiéu Kannan néu
d(Tx,Tfx) +d(Ty, Tfy)
w(d(Tfx, ) <y ( 5
Khi léy v [0, oo) - [O, oo) la 4nh xa dé)ng nhét, ta théy réng cac khai ni€ém anh xa 7-
co yéu kiéu Chatterjea va T-co yéu kiéu Kannan 13 trudng hop dic biét cua khai niém anh
xa T-co yéu suy rong kiéu Chatterjea va T-co yéu suy rong kiéu Kannan tuong ung.

)-p(d(Tx, Tfx),d(Ty, Tfy)) , Vx,y € X
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2.1.6. Pinh nghia 6 ([3])

Giasir X 1a tap khac rong va sd thuc s >1.Ham d: X x X — [0,00) duge goi 1a b-
métric néu véi moi x, yv,ze X ,tacod

Ddx,y)=0=x=y;

2) d(x,y)=d(y,x);

3)d(x,y)<s [d(x, zZ)+ d(z,y)] (bét déng thirc tam giac).

Tap X cung véi mot b-métric trén n6d dugc goi 1a khdng gian b-métric véi tham s6 s,
noi gon la khong gian b-métric va ki hiéu boi (X,d) hodac X .

Chu y:

1) Tir day vé sau, khi néi t6i khong gian b-métric ta luén hiéu tham sé cianola s > 1.

2) Tir dinh nghia khong gian métric va khong gian b-métric ta thay rang, khong gian
métric 1a truong hop dac biét cua khong gian b-métric khi s=1.

2.1.7. Binh nghia 7 (/3])

Gia str {xn} la day trong khong gian b-métric (X,d).

Day {x,} dugc goi 1a b-hgi tu (ndi gon 1a héi tu) t6i x e X va duoc ki hiéu boi
x, — x hodc }111_r)g X, =X néu v6i moi £ >0, ton tai sd tu nhién n, sao cho d(x, ,x)<&
v61imoi n > n,. Noi cach khac, x, — x khi va chi khi d(x,,x) = 0 khi n — oo.

Day { xn} duoc goi 1a day Cauchy néu véi moi £ > 0, ton tai s6 tu nhién n, sao cho
d(x,,x,) <& véimoi n,m>n,.

Khong gian b-métric dugc goi 1a ddy di néu moi diy Cauchy trong n6 déu hoi tu.

2.1.8.Bodé 1

Gid siur {xn} la day trong khong gian b-métric (X,d) va x, — x € X . Khi do,

1) {xn} la day Cauchy;

2) x la duy nhat;

3) ld(x,y) <liminfd(x,,y) <limsupd(x,,y) <sd(x,y),Vye X.
S n—>0

n—0

2.1.9. Binh nghia 8
Gia str (X,d) 1a khong gian b-métric, anh xa f: X — X duoc goi 1a lién tuc néu

moi day {xn} trong X ma x, > x taco fx, = fx.

2.2. Mgt vai két qua veé su ton tai diém bat dong cua cac anh xa T-co

Suy rong trong khong gian h-métric
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Ta ki hiéu
L={y:[0,0) >[0,00)|y 1a ham chuyén ddi khoang cach}.

®= {(0:[0,00)2 —[0,00)|p(x, ) =0 <> x = y =0 va
o(liminf x , liminf y ) < liminf p(x , y. )}.

2.2.1. Binh Iy 1
Gia sir (X,d) la khéng gian b-métric day du, T va f 1a hai anh xa tr X vao X

thoa man:
i) T don anh va lién tuc;

> 2

} sao cho
s +1

ii) Tontai y € L, ¢ € D va cac hang so a,,a,,0;,a, E[O

(T, TH) < max { s (T, T9), o d (T, TH) + and (T, TH), el (T T+ ATy TH)T)
—(o,d(Tx, Tfy) + e, d (Tx, Tfx), ., d (Ty, Tfx) + e, d (T, Tfy)) (2.2.1)

voi moi x,ye X .

Khi do, cac khang dinh sau day la dung hodc:

Vi mdi x, € X, day {Tf"x,| hoi tu

2) Néu T la anh xa héi tu déy con thi [ ¢6 duy nhdt diém bdt dong trong X .

3) Néu T la dnh xa hji tu day thi véi mdi x, € X , day { f"x,} hoi tu t6i diém bat
dong cua f .

Churng minh.

1) Lay batky x, € X . Taxay dung day {x,} béi x,,, = fx, = f""'x, Vn=0,1,...

biat y =Tx, ,n=0,1,...

Dau tién, ta chimg minh d(y,,y,.,) = 0 khi n > co. Ttr diéu kién (2.2.1), v6i moi
n=12,... taco:

y(d(y,:y,)) =y (d(Tf, . Tfx,))

<y(max{asd(y,,y,):%d(Y,,y,)+ad(V, 1, ,.),25d (Y, y,.) +d(V, 1, ¥,))})

~P(@d (9,00 (Y, 15 V00) + 24d (Y, 1, 9,))

<y (max{a, o, 0, S(d(Y,.,9,)+d(,.9,.))

~P(,d(¥,5 Y000 (Y, 15 Y,00) + d (Y, 9,))- (222)
" +1

bit = max{q,a;,a,} thi « e[o } Ttr ¢ 12 ham khong 4m va  1a ham

tang cung (2.2.2) suyra d(y,,,,v,) <as(d(y,,,y,)+d(y,,y,.,)) véimoi n=12,...
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Do d6, d(y,.,,¥,) Sid(ym,yn) vn=1,2,..
l-as

as

1 N
Tu asSE suy ra <l nén d(y,,,y,)<d(y,,,»,) v6i moi n=1,2,... Nhu

l-as
vay {d(y,,¥,,)} 1a ddy cic so thyc khong am va giam. Do d6, n6 hoi ty. Gia st
}1122 d(y,,,y,)=1r=0. Tir(2.2.2) va tinh chat cta anh xa @, cho n — o0, ta duoc
v (r) <y Qasr)-e(a,r,o,r+ lir’giilf o d(y, ,Y,..))
<y () -gla,rar+liminf e,d(y, 1, ,.))
T do o(a,r,a,r+ lirnll igf a,d(y, ,¥,.,)) =0. Ké hop véi tinh cht cta ¢ suyra
a,r=a, hr,flio?f d(y, »¥,.,)=0. (2.2.3)

Néu @, #0 thi r=0. Gia st @, =0. Khi d6, néu o, =0 thi theo diéu kién (2.2.1)

suy ra

y(d(y,.y,)) <y(asd(y,,y,,) Vn=12,.
1

> <— nén
s +1 s

y,,)=0.Tu22.1)va y

Do do6, w(r)<wy(asr). Do y ting ngat nén r<gsr. Ma ¢, <

r=0.Néu a, =0 va a, # 0 thi tir (2.2.3) ta c6 liminf d(y,
la ham tang nén:
AW, y) < oys(d(y,, v, ) +od(y, . y,,) Yn=12,..
Cho n— o ta c6 r < s+ 014 lir,giilf d(y,,,¥,.,)=osr. Tuong ty nhu trén ta c
duoc r=0. Nhu vay ta [udn cé
limd(y,,»,,)=r=0 (2.2.4)
Tiép theo, ta chimg minh { yn} la day Cauchy. Gid st { y, } khong la day Cauchy. Khi
do, ton tai £ >0 sao cho c6 thé tim dwoc hai day con { ynk} va { ymk} cua day { yn} thoa
man 7, 1a chi s bé nhat dé cho n, >m, >k va:
AV V)2 € (2.2.5)
Tir d6 suy ra
Ay, sV, ) <€, Vk=12,.. (2.2.6)
Tir (2.2.5), (2.2.6) va bit dang thirc tam gidc ta co
e<d(y,,y,)<sldW, .y, )+dWy, ,y,)]<se+sd(y, ,»,), Vk=12,..

Lay limsup hai vé ta dugc

k—x©
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¢ <limsupd(y,, ,», ) < s¢ (2.2.7)

k—x

Tx e<d(y, .y,)<sld(,, .y, )+d(y, .y, )] cung véi (2.2.6) suy ra

£ <limsupd(y,, .y, ) <& (2.2.8)

S k—
Mat khac, tr e <d(y,, ,»,)<sld(y, .y, )+d(, ., )] va

d(ymk—l’ynk ) S S[d(ymk—l’ymk ) + d(ymk 9ynk )]
cung (2.2.4) va (2.2.7) suy ra

? <limsupd(y,, ,.5,)< ste (2.2.9)
Tuong tu nhu trén, ta ching mir?h duoc ring

?Slir]gio?fd(ymk, Vo)< (2.2.10)
Vi

%Slirlp_jilfd(ymk_l, v, ) <5 2.2.11)

Tw d(y, .y, )<sldy,, v, )+d, .y, )] cung (2.2.4) va (2.2.8) ta ¢6

hrflffp AV 1> V1) S S€ (2.2.12)
Ap dung (2.2.5) va diéu kién (2.2.1) ta co

y()<yd(,,,»,)=vdTfx, ,Tfx, )

<y(max{asd(y, .y, 1).ad, ,y,)+ody, .5, )

a,s(d(y,, 1Y, )+dy, .Y, D)

(e, d(y,, v, )+ady, v, )ady, .y, )+ady, .v,)).

T (2.2.4), (2.2.10), (2.2.11), (2.2.12) va st dung tinh chat ctia @, suy ra

l)[/(g) S l//(lil'knsup(max {a1Sd(yn1k -1° ynk -1 )’ aZd(ymk -1° ynk ) + a3d(ynk -1° ymk )7
asd(y,, >y, )+dW, .y, D))
—ep(liminf(,d(y,, ¥, )+d(,, oy, ) iminf(ed(y, ., ) +edy, .»,))

<y (max {a,s°s,a,5°¢ + a,6,0}) — (”(lirkn inf ,d(y,, ., )

lirkn_glf ad(y, 15Y,)) (2.2.13)

Mit khic, max {a,s’,a,s’ +a;} <1 nén y(e)>y(max{as’e, a,s’c+a,e,0}) .

Két hop v6i (2.2.13) va tinh chét ctia ¢ ta c6:
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a, lirk}liilf d(y,, 1»¥,)=0 (2.2.14)
va
a, lirkrlglf d(y, 1>, )=0 (2.2.15)
T (2.2.10), (2.2.11), (2.2.14) va (2.2.15) suy ra o, =, =0 . Tu (2.2.13) ta co
1

w(e)<y(as’e). Do @6, e<as’e hay a, > = Piéu nay mau thuin véi gia thiét

a, € [0,2;1} . Mau thuin nay chimg to { yn} 1a diy Cauchy. Vi (X,d) day du nén ton
s+

tai y€ X saocho y, — y khi n— oo, tlrc 1a

Hm 7" x, = lim Tfx, =lim y,,, = y (2.2.16)
2) Bay gio, gia st T 14 4nh xa hoi tu ddy con. Ta chimg minh f c6 diém bat dong.
Vi T hoi tu ddy con va {Tfy,} 1a ddy hoi tu nén {fx,} c6 ddy con { fxn‘_} sao cho
Jx, > xeX khi n, >o0. Do T lién tuc nén Ifx, — Tx. Két hop v6i (2.2.16) suy ra
y =Tx. St dung diéu kién (2.2.1) ta co
1 . o
7% (—d(fo, Ty)) <y(liminf d(Tfx,Tfx,)) < liminf w (d (Ifx, Tfx,))
S n—>0 n—>0
< limsup(y/(max {&sd(y, y,), A (, ,.1) ++0o6d(y,, Ifx), ,s(d (v, Tfx) +d (3, ¥,.))}))

Nn—»0

<y(limsup(max {&sd(y, y,), 6d(y: ¥,.1) ++05d (3, T1%), ,s(d (v, Tx) +d(,, ¥,.0))))

Nn—»0

<y(max {a,sd(y,Tfx),a,sd(y, TR)}) <y ( d(y, TﬁC)j :

Vi w 1a ham ting ngit nén tir bat dang thirc trén ta c6: d(y,Tfx) =0 hay Tx = Tfx.

s
s+1

Vi T don anh nén x = fx hay x la diém bat dong cua f.
Cubi cing, gia sir x va x" 1a hai diém bat dong cia f . Theo diéu kién (2.2.1) ta co
w(d(Tx,Tx")) = w(d(Tfx, Tfx")) < w(max { a,sd (Tx,Tx"), o, d (Tx, Tx") + e, d (Tx', Tx)
+a,s(d(Tx,Tx) +d(Tx', Tx")}) — (o, d (Tx, Tx"), i, d (Tx, Tx"))
=w(max{as,a, +a,}d(Tx,Tx")) — p(a,d (Tx, Tx"), a;d (Tx, Tx")) (2.2.17)
Vi max{a;s,a, +a,} <1, y la ham ting ngdt nén:
o(a,d(Tx, Tx"), 0,d (Tx, Tx')) = 0
Do do,
a,d(Tx,Tx") = a,d (Tx,Tx")) = 0 (2.2.18)
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Néu a, # 0 hoic @, #0 thitir (2.2.18) tacé d(Tx,Tx")=0.Néu o, =, =0 thi tir
. 1 .
(2.2.17), két hop véi @, <— va tinh chat cua ham y ta co d(Tx,Tx") =0. Nhu vay, ta luon
s

¢6 d(Tx,Tx')=0, tc Tx =Tx'. Do T don anh nén x = x'. Vay diém bat dong cia f 1a
duy nhit.

3) Gia sir 7' 1a 4nh xa hoi tu day. Khi d6, trong chirmg minh 2) & trén thay n, boi n
ta co liigf”xo =li£gfxn_l =X.

Sau day la vai h¢ qua cta Pinh 1y 2.2.1.

2.2.2. Hé qua 1 ([9], Dinh Iy 4)

Giasir (X,d) lakhéng gian b-métric day di, T va f : X — X la hai anhxa théa mén:

i) T don anh va lién tuc;
i) Tontai w € L, ¢ €D sao cho véi moi x,y € X ta cé

v (sd(Tfx, Tfy)) < W(d(Tx, T§y) :ii(Ty, Tfx)

Khi dé, cdc khang dinh sau ddy la ding:
1) Véiméi x, € X , day {Tf"x,} héi tu.

j— o(d(Tx, Tfy),d(Ty, Tfx)) (2.2.19)

2) Néu T la anh xa héi tu déy con thi [ ¢6 duy nhdt diém bdt dong trong X .
3) Néu T la dnh xa hoi tu day thi véi mdi x, € X , day { f"x,} hoi tu t6i diém bat
dong cua f .
Chitng minh.
Ta xac dinh cac ham y, :[O,oo) - [0,00),(01 :[0,00)2 - [0,00) bdi cac cong thic:
w,(t) =y (st), Vi €[0,0)
o, (t,u)=@(s(s+1)t,s(s+Du), V(t,u) e [O,OO)2 .
Khi @6, tr s>1, e L va pe® suyra y, € L, ¢, € ®. Mit khic, tir diéu kién

(2.2.19) taco
v (AT, THY) =y (sd (TF, Tf)) < w(‘“T %15) :’(Ty : Tﬁ“’} — p(d(Tx, T ), d Ty, TF))

=y (ald(Tx,Tfy) + d(Ty, Tfx)]) — ¢, (ad (Tx, Tfy), ad (Ty, Tfx))

véimoi x,y e X, trong d6 o = . Tir d6 suy ra

s(s+1)
y(d(TH, Tf)) < w(max{oysd(Tx, Ty), oo d (T, Tf) + o d (T, Tx) , e, s d(Tx, Tf) +d (Ty, TH)]})
—® (Otzd(Tx, Tfy) + a4d(Tx, Tfx), Ot3d(Ty, Tfx) + a4d(Ty, 1))
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———,a, =0. Nhu vay cac diéu
s(s+1)

kién ctia Pinh 1y 2.2.1 dugc thoa man. Do do6, cac khéng dinh cua HE qua 2.2.2 dugc suy ra
to Pinh 1y 2.2.1.

2.2.3. H¢ qua 2 ([9], Dinh Iy 5)

Véimoi x,y € X ,trongdo o, =0,0, =, = =

Gia sir (X,d) la khong gian b-métric day di, T va f:X — X la hai anh xa théa man:
i) T don anh va lién tuc;

i) Ton tai w € L, ¢ € ® sao cho véi moi x,y € X ta cé

w(d(Tﬁc,Tfy))sl/x(d(T"’Tﬁc)i dUR

Khi d6, cdc khang dinh sau ddy la ding:
1) Véiméi x, € X , day {Tf"x,} hoi tu.
2) Néu T la anh xa héi tu ddy con thi f ¢6 duy nhat diém bat dong trong X .

j —o(d(Tx, Tfx),d (Ty, Tfy))  (2.2.20)

3) Néu T la anh xa hoi tu day thi véi mi x, € X , day { f"x,} hoi tu 61 diém bat
dong cua f .
Churng minh.
Ta x4c dinh cac ham y/, :[0,00) >[0,0), ¢, :[0,00)2 —[0,0) béi cac cong thic
v, () =y (1), Vi e[0,:)
,(t,u) = @(s(s +)t,5(s + D) , ¥(t,u) €[0,0)’.
Khido,tr w e L va p e ® suyra y, € L, ¢, € ®. Tuong tu nhu chimg minh H¢ qua

222 ta ching minh dugc cac diéu kién ciia Pinh 1y 2.2.1 dugc théa man véi @, = a,

. Do do, cac khfmg dinh cua Hé qua 2.2.3 dugc suy ra tu Dinh 1y 2.2.1.

=a,=0,a, =
’ Yos(s+1)

Trong cac Hé qua 2.2.2 va Hé qua 2.2.3 1dy s =1 ta dugc hé qua sau:

2.2.4. Hé qua 3 ([10])

Gid sir (X,d) la khéng gian métric day di, T va f: X — X la hai anh xa sao cho
T don dnhva lién tuc. Khi dé, néu f la dnh xa T-co yéu suy rong kiéu Chatterjea hodc kiéu
Kannan thi céc khang dinh sau day la diing:

1) Véiméi x, € X , day {Tf"x,} hoi tu.

2) Néu T la anh xa héi tu ddy con thi f ¢6 duy nhat diém bat dong trong X .

3) Néu T la dnh xa hji tu day thi véi mdi x, € X , day { f"x,} hoi tu t6i diém bat

dong cua f .
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Vi du sau ddy chimg t6 Pinh 1y 2.2.1 thuc sy tong quat hon Dinh 1y 4 va Dinh 1y 5
trong [9].

2.2.5. Vidu

Giasir X ={1,2,3,4} va d: X xX — R 1a ham dugc cho bsi
d(x,y)=d(y,x) Vx,yeX;
dx,y)=0=x=y;

d(1,2)=d(1,4)=1,d(2,4)=§;

d(1,3)=d(2,3)=d(3,4)=%.
Khi do, d 1a b-métric trén X voi s :% va (X,d) 1a khong gian b-métric ddy du.
Giasu T va f:X — X lahai anh xa dugc cho boi

fl=f2=f3=1,f4=3,

T1=1,T2=2,T3=4,T4=3.

Ta thdy 7 don 4nh va lién tuc, tirc 1a diéu kién i) ciia Dinh 1y 2.2.1 duoc thoa man.

. 16 .
Léyalzg,a2:a32a4:0.Kh1dé a, = .Taco

s(s+1)
d(Tf1,Tf2)=d(TfL,Tf3)=d(Tf 2,7f3) = 0.

Vithé T va f thoa man didu kién co trong Dinh 1y 2.2.1 v&i moi x,ye X ,w € L,
@ € ® . Do vy, Pinh 1y 2.2.1 dugc 4p dung cho T va f . Bay gio, ta chi ra rang Pinh 1y 4
va Pinh Iy 5 trong [9] khong thé ap dung duoc cho T va f . That vay,
Chon x=3,y=4 thitx diéu kién co trong Pinh 1y 4 [9] ta co
2
5 4 9 9
w(sd(If3,1f 4) = ‘//(Zj vy _(/)(O’Zj = l//(l)—(p((),zj <y ().
4
Diéu ndy mau thuin véi gia thiét y 1a ham ting ngt.

Chon x=1,y=4 thitu diéu kién co trong Pinh 1y 5 [9] ta co

dTFLIF) =y (1) <y —w(o,§j=w(l>—¢(o,§j<w<l)

NSV E NN

Pay 1a mot diéu vo ly.
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3. KET LUAN

Bai bao dua ra duoc két qua méi d6 1a Pinh 1y 2.2.1 vé su ton tai diém bat dong cua
cac anh xa T-co suy rong trong khong gian b-métric va mot sé Hé qua ciia n6 (Hé qua 2.2.3,
2.2.4), cac hé qua nay chinh la ndi dung céc Dinh 1y 4 va Dinh 1y 5 trong tai li¢u tham khao
[9]. Déng thoi dua ra Vi du 2.2.5 chung t6 Dinh Iy 2.2.1 1a mé rdng thuc sy cua Pinh 1y 4
va Pinh ly 5 trong tai li¢u tham khao [9].
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SOME FIXED POINT RESULTS IN B-METRIC SPACE
Dinh Huy Hoang, Do Thi Thuy

ABSTRACT

In this paper, we obtain some fixed point results for generalized weakly T-Kannan
contractive and generalized weakly T-Chatterjea contractive mappings in b-metric spaces.
The results of this paper extend and generalize well-known comparable results in the
literature [9,10].
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