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MG DAU

1 Toéng quan tinh hinh nghién citu

Nguyén 1i &nh xa co Banach dugc xem la mot trong nhing dinh 1i co ban
nhat trong li thuyét diém bat dong. Gia thiét ctia Nguyen li anh xa co Banach
kha manh, né bao gom ca tinh lién tuc ctia anh xa. Do d6, mot cau héi tu nhien
duge dit ra la: Tim mot diéu kién co dé ton tai diém bat déng cho anh xa ma
khong can dieéu kién lién tuc ctia n6? Cau tra 16i duge khang dinh béi cac tac
gia Chatterjea [5], Kannan [10], [11], Y. Alber va S. G. Delabriere [1]... Viéc mé
rong Nguyeén li &nh xa co Banach cho 16p anh xa trén cac khong gian khac nhau
ciing duge nhiéu tac gid quan tam nghien ciu [21].

Nam 2010 Khamsi [12] gidi thiéu 16p khong gian métric suy rong la kiéu-
métric. Sau d6 van dé dinh li diém bat dong trén 16p khong gian nay duge nhidu
tac gia quan tam nghién citu.

Trong [13], Kirl v cac cong sy da gisi thieu khai niem biéu dién tuan hoan
va da dic trung Nguyén li anh xa co Banach cho 4nh xa tuan hoan. Nam 2013,
Chandok va Postolache da ching minh dinh Ii diém bat dong cho diéu kién co
tuan hoan kiéu Chatterjea yéu trén khong gian meétric va dat dude mot s6 két
qué trong [4].

Gan day, Sedghi, Shobe va Aliouche da dua ra khai niém va mot s6 tinh chat



clia khong gian S-métric trong [20]. Dong thoi cac tac gia ciing da phat biéu va
chitng minh mot s6 dinh 1i diém bat dong trén khong gian S-métric.

Sau do S. Sedghi [19] va cac cong sy da chiing minh duge khong gian S-métric
14 khong gian kiéu-métric dic biet véi K = 5

O trong nudc, hudng nghien ciu nay dang dude tién hanh béi s6 téc gid &
Truong Dai hoc Vinh, Truong Dai hoc Hong Ditc, Vien Toan hoc va thu dugc
mot s6 két qué [15]. Hién tai, nhém nghién cttu tai Truong Dai hoc Dong Théap
dang thao luan mot s6 van dé vé khong gian métric va nhiing suy rong ciia no,
bude dau da thu duge mot s6 két qua [7], [8], [9].

Trong dé tai nay ching toi chiing minh dinh Ii diém bat dong cho dicu

kién co tuan hoan kiéu Chatterjea yéu trén khong gian S-métric hay khong gian

kieu-meétric v6i K = 2 dong thoi dua ra vi du minh hoa cho ket qua dat dugc.

2 Tinh cap thiét ctia de tai

Trén co s6 nghién citu mot s6 tai lieu lien quan dén dinh 1f diém bat dong cho
diéu kién co tuan hoan kiéu Chatterjea yéu trén khong gian S-métric, ching toi
nhan thay ring dinh li diém bat dong cho dicu kién co tuan hoan kiéu Chatterjea
yéu trén khong gian métric trong [4] chua duge nghién ciu trén khong gian S-
métric. Vi vay, trong dé tai nay ching toi dit van dé khao sat dinh 1i diém bat
dong trong bai bao [4] trén khong gian S-métric.

Két qua dé tai gop phan lam phong phu dinh li diém bat dong trén khong
gian S-métric. N6 con la mot tai lieu tham khéo cho sinh vién Khoa SP Toan
- Tin Truong Dai hoc Dong Thap trong hoc tap va nghién cttu cac mon hoc

chuyén nganh Giai tich.



3 Muc tiéu nghién citu

-Thiét lap va ching minh dinh i diém bat dong cho diéu kién co tuan hoan
kiéu Chatterjea yéu trong khong gian S-métric.

- Xay dung vi du minh hoa cho két qua dat dugc.

4 CAch tiép can va phuong phap nghién ciu

Cach tiép can: Nghién cttu tai lieu, bang cach tuong tu hoa nhitng két qua
da c6 dé xuat két qua méi.

Mo ta phuong phéap: Sinh vién nghién cttu tai lieu, nam vitng nhing két qua
da c6, sau do trinh bay truée nhom théo luan. Clung véi sy hudéng dan ctia giang

vién, sinh vién dé xuat sy tuong tu hoa va chiing minh.

5 D6bi tugng va pham vi nghién ciu

- Dé tai nghien citu dinh li diém bat dong cho diéu kién co tuan hoan kiéu
Chatterjea yéu trong khong gian S-métric.

- D& tai thuoc linh vice 1 thuyét diem bat dong trong khong gian S-métric.

6 NoOi dung nghién ctu

Dé tai nghién citu dinh 1i diém bat déng cho diéu kién co tuan hoan kiéu
Chatterjea yéu trong khong gian S-métric. Noi dung chinh ctia dé tai duge trinh
bay trong 2 chuong.

Chuong 1: Kién thitc chuan bi.



Chuong 2: Dinh 1i diém bat dong cho diéu kién co tuan hoan ki¢u Chatterjea

yéu trong khong gian S-maétric.



CHUONG 1

KIEN THUC CHUAN BI

Trong muc nay ching to6i trinh bay mot s6 khai niem va dinh 1f can st dung

trong chuong sau.

1.1 Khai quat vé khéng gian S-métric

1.1.1 Pinh nghia ([20], Defintion 2.1). Cho X la tap hop khéc réng. Anh xa
S X3 — [0,00) dugc goi 1a S-meétric tren X néu cac diéu kién sau duge thoa
man v6i moi z,y, z,a € X

(i) S(z,y,2z) =0 khi va chi khi z =y = z;

(i7) S(z,y,z) < S(z,z,a)+ S(y,y,a) + S(z,z,a).

Khi d6 (X, S) duge goi la khong gian S-meétric.

1.1.2 Vi du. Cho tap X = R. Khi d6 cong thic S(x,y,2) = | — z| + |y — 2|

v6i moi x,y, z € R 1a mot S-métric trén R.

That vay
V6i moi z,y, z,a € R ta co
(1) |z —z[+ ]y =2 2 0= S(z,y,5) =2 0.

(77) Ta ¢6 |z — 2| + |y — 2| = 0 khi va chi khi |z — 2| = 0 va |y — 2| = 0 hay



r=y=z.

Suy ra S(z,y,z) = 0 khi va chi khi x =y = 2.

(131) Taco |z —z|+|ly—z|=|lr—at+a—z|+|ly—a+a—z|
<o —al+]z—al+ ]y —al+ ]z —qf
= |z —al + |y —al + 2|z — q
<2|x —a| + 2|y — a| + 2|z — 4|
= S(z,z,a)+ S(y,y,a) + S(z, z,a).

Céc diéu kién ctia Dinh nghia 1.1.1 duge théa man nén S(z, y, 2) 1a mot S-métric.

1.1.3 Ménh dé ([20], Lemma 2.5). Cho (X, S) la khong gian S-métric. Khi dé

S(z,x,y) = S(y,y,x) vdi moi v,y € X.

1.1.4 Hé qua ([8], Lemma 1.7). Cho (X, S) la mot khong gian S-métric. Khi
do vdi mor x,y,a € X, ta co

S(x,z,y) <2S5(y,y,a) + S(a,a,x)
va

S(z,x,y) <25(z,x,a) + S(a,a,y).

1.2 Su héi tu trong khong gian S-métric

1.2.1 Dinh nghia ([20], Defintion 2.8). Cho (X, S) la mot khong gian S-métric.
(1) Day {z,} trong X dugc goi 1a hoi tu vé x néu lim S(x,, z,, ) = 0, tic 1a
v6i moi € > 0 ton tai ng € N sao cho S(x,, r,, ) < & v6i moi n > ng, ki hicu
limz, = .

(1) Day {z,} € X dudc goi la diy Cauchy néu v6i moi € > 0 ton tai ng € N
S(xp, Tn, Ty) < € V61 MO N, M > nyg.

(i17) Khong gian S-métric (X, S) dudc goi 1a day di néu moi day Cauchy trong



(X, S) 1a mot day hoi tu.

1.2.2 Dinh nghia ([20], Defintion 2.6). Cho (X, S) la khong gian S-meétric va
AC X.V6ir>0vaz e X, tadinh nghia qud cau md Bs(x,r) va qud cau déng
Bglz,r], tam x ban kinh r nhu sau

Bs(z,r) ={y € X : S(y,y,2) <r},

Bglz,r] ={y € X : S(y,y,z) <r}.

Topo sinh bdi S-métric 1a topo duge xac dinh bdi ho cac qua cau mé trén X.

1.2.3 Ménh dé ([20], Lemma 2.10). Gidi han (néu cdé) ciia mot day trong khong

gian S-métric la duy nhat.

1.2.4 Ménh dé ([20], Lemma 2.12). Cho (X, S) la khong gian S-métric. Néu

day {z,},{yn} lan lugt hoi tu vé x,y thi lim S(xy, Tn, yn) = S(z, 2, Y).

1.2.5 Ménh dé. Néu A la tap con déng trong khong gian S-métric day thi A

la khong gian day.

Chiing minh. Gia st {z,} la day Cauchy trong Y. Khi d6 {z,} 1a day Cauchy
trong X, vi X day nén ton tai x € X sao cho {z,} hoi tu vé z. Do Y déng nén

reY. Vay Y day. ]
Tiép theo ta phat biéu lai khai niem ham ntta lién tuc dudi.

1.2.6 Dinh nghia ([14]). Cho X,Y 1a hai tap con ctia tap s6 thyc va ham
Y X x X — Y dudc goi 1a nia lien tuc dudi tréen X x X néu véi mdi day
{(Tn,yn)} C X x X va {(zn,ys)} hoi tu dén (z,y) € X x X thi im(x,, y,) >

Y(z,y).



CHUONG 2

DINH Li DIEM BAT PONG CHO DIEU KIEN
CO TUAN HOAN KIEU CHATTERJEA YEU
TRONG KHONG GIAN S-METRIC

2.1 Dinh li diéem bat dong cho diéu kién co tuan
hoan kiéu Chatterjea yéu trong khong gian S-
meétric

Truée hét ta néu mot so6 khai niem lien quan dén tinh tuan hoan ciia tap X.

2.1.1 Dinh nghia ([4], Defintion 1.1). Cho X # @ va anhxa T : X — X.
m

Khi d6 X = |J X; dudc goi 1 su bicu dién tudn hoan cia X doi vdi T néu cac
i=1

dieu kién sau dudgce thoa méan

(1) X;,i =1,...,m la nhing tap hgp khac rong;

(i1) T(X1) C Xay .., T(Xpn1) C X, T(Xi) € X7

2.1.2 Dinh nghia ([4]). Ki hieu ® la tap hop céc ham sb lién tuc, khong gidm
p: [0, +00) — [0, +00), v6i u(t) = 0 néu va chi néu ¢t = 0. Ki hieu ¥ la tap
hop cac ham nita lién tuc dudi ¢ : [0, +oo)2 — [0, 4+00), V6i 1(ty,ta) > 0, v6i

moi t1,ty € (0,400)va 1(0,0) = 0.



2.1.3 Dinh nghia. Cho (X, S) la khong gian S-métric, Ay, As, ..., Ay, m € N
la day céc tap con khéc rong cia X va Y = 6 A;. Khid6 anhxaT:Y — Y
duoc goi 1a co tuan hoan kiéu Chatterjea yé;_llléu cac dieu kien sau duge thoa
man
(4) U
(i) w(S(T, T, Ty) < u(3[S(,, Ty) + S(y,y, To)

—(S(z, 2, Ty), Sy, y, Tx))

véix € A,y € Ajvq,0=1,2,...,m, trong d6 A, 1 = A, p € P va, ¢ € .

A; 13 su biéu dién tuan hoan ctia Y doi véi T

s

Sau day 1a két qua chinh cta dé tai.

2.1.4 Dinh li. Cho (X, S) la khong gian S-métric day di, m € N, Ay, As, ..., Ap,

m
la day tap doéng khdc rong cia X vaY = |J A;. Gid stT Y — Y la co tuan
i=1

m
hoan kiéu Chatterjea yéu. Khi dé T c6 duy nhat diém bat dong z € () A;.
=1

1=
Chatng minh. Cho z¢ € Y ta xay dung dudc diy z,41 = Tx,,n = 0,1,.... Néu
ton tai ng € N sao cho T,y41 = T, thi T2y, = Tpgp1 = Tne. Vay T c6 diém bat
dong la x,,.
m
Gia stt 1 # @y v6imoin =0,1,2,.... ViY = |J A; nén v6i moi n > 0
i=1

ton tai i, € {1,2,...m} sao cho x,,_1 € A;, v x, € A; ;1. St dung diéu kién co

tuan hoan kiéu Chatterjea yéu ctia 7' va tinh khong am ciia ham ctia 9, ta dudce

M(S($n+la Tn+1, xn))

= pu(S(Txn, Txy, Try1))
1
S M(g[s(l’Th T,y T-rnfl) + S(xnflv Tn-1, TIn)])
_w(s(xna o T':UTL—I)7 S(xn—h Tn—1, Txn))
1

= M(g[S([L’n, Ly, xn) + S(l'nfla Tn—1, xn+1)])
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—'(/J(S(.Tn, Tn, In), S(xn—la Tn—1, xn—l—l))
1

= N(gS(l'n—bxn—l,xn—l-l))

_¢(075($n—laxn—laxn+l)) (21)

1

< N(gs(xn—l> Tn—1, xn—l—l))-

Do p la ham khong giam nén ta c6

S(xn+17 Tn+41, l’n)

S gs(xn—ly xn—lyxn—&—l)
S 5[28(1'71—1—17 Tn+1, xn) + S(-rn—la Tn—-1, xn)]
2
= gS(xn—l—bxn—f—l)xn) + gS(xn—laxn—laxn)' (22)

Suy ra S(Tpi1, Tntt, Tn) < S(Tp_1,Tp-1,%,). Vay {S(zni1, Tni1,2n)} & day
gidm, khong am nén hoi tu. Khi d6 ton tair > 0sao cho im S(xp, 41, Tpa1, Tn) = 7.
Cho n — +o0 trong (2.2), ta dugc r < lim %S(:cn_l, Tp1, Tpt1) < gr + %r =r.
Suy ra
lim S(zp—1, Tp-1, Tpi1) = 37

Cho n — 400 trong (2.1), stt dung lién tuc ctia pu ta duge u(r) < u(r)—1(0,3r).
Tiép tuc st dung tinh khong am ctia ¢ ta duge (0,3r) = 0 hay r = 0, tic la
lim S(zp11, Tpi1, Tn) = 0.

Tiép theo ta chitng minh {x,} 14 diy Cauchy. Tru6c hét ta chitng minh khang
dinh sau.

Cho € > 0 bat ky. Khi d6 ton tai n € N sao cho néu r,q > n véir —q =
1 (modm) thi S(z,,x,, x4) < €.

That vay, gia stt nguoc lai, ton tai e > 0 sao cho v6i moi s6 tu nhién n, ton tai

T, qn théa man r, > ¢, > n var, — g, = 1 (modm) ta c6 S(x,,, zy,, 2q,) > €.
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Ta chon n > 2m, tuong ting véi ¢, > n, ta chon r, 1a s6 nguyén duong nhd
nhat théa man r, > ¢, 7, — ¢, = 1(modm) va S(x,,, zy,,x,,) > €. Khi do
S(Zry—ms Trp—m, Tq,) < €. St dung bat dang thite tam gidc, Ménh dé (1.1.3) va

He qua (1.1.4) ta ¢6

e < S(xg,,zq,, Tr,)
< S(Tgs Tgps Trp—m) + 25(2p,, Tpy s Ty —)
<e+2[S(xy,, xr,, Tr,—1) + 25(xp, 1, Trp 1, Trp—m)]
<e+2S(x,, Ty, Tr,—1)
+22[S (T 1y Tyt Trp—2) + 28 (T2, Try—2, Trp—m)]

m
k
=+ g 25 S (X — ket 15 Trp—kit 1 Ty —k)-
k=1

Cho n — +oo trong bat déng thiic trén ta dudc
lim S(zg,, q,, r,) = €.

Mat khac ta co

e < S(xq,, Tgn, Tr,)
< 25(2g,: Tgn, Tgo+1) + S(@r,s Ty, Tgp41)
< 25(2q,s Tgn, Tgot1) + 25(Tr,, Tpys Trpi1) + S (Tgu41, Tgo1, Trpi1)
<2S5(xq,, Tgps Tgpr1) + 25(xp,, py s Ty 11)
+25(2g,+1, Tgnt1, Tqn) + S (Trpt1, Trot1, Tqp)
< 25(2g,s Tgns Tgut1) + 25(Try Trys Trgi1) + 28 (Tgut1, Tgpt15 Tg,,)

+2S(Irn+17 ‘,’U""n"‘l? xrn) + S(:’U%'N xQTﬂ ',’E'rn)'

Cho n — +oo trong bat déng thic trén ta dugc
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St dung Ménh dé (1.1.3) He qua (1.1.4) ta c¢6

S(xg,, Tgn, Tr,)

= S(an, 'IQn? 'I‘Tn'i‘]-)

IA

S(an7 x‘h’ ZCM) + 28(3:7’714—17 Lr,+15 xrn> (23)
va
S(xr,, Tr,, Txq,)

= S(Irn7 x"'n? an+1)

IN

25(xr,,, T, Tg) + S(Tgpt1s Tant1s Tgn)- (2.4)
Cho n — +o0 trong (2.3) va (2.4), ta dugc

lim S(zq,, zq,, Tx,,) =€ (2.5)
va

lim S(zy,, zy,, Txg,) = €. (2.6)
Vir, — ¢, = 1 (modm) nén méi phan tit x,,, z,, chi thudc mot trong hai tap A;

va A1 v6i 1 < i < m. Khi dé sit dung diéu kién co tuan hoan kiéu Chatterjea

yéu ctia T va tinh chat ctia ham p ta duge

/’L(g) S M(S(an+1, $Qn+17 xrn+1))

= uw(S(Txy,, Txy,, Txy,))
S M(_[S($Qn7 'T(Zn7 T:U”‘n) + S(‘rrn’ xTn’ T'an)])

1
3
—(S(xq,, g, Tr,), S(xr,, xr,, Ty,))
1
= M(g[S(I'qn, an, x"’n""l) + S(x'f‘rﬂ x"”rﬂ 'I’UQn"Fl)])
(

17[] S(xQn’ an, xrnJFl)? S(’rrnﬂ Lrp; ‘IQn+1))' (27)
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Cho n — +oo trong (2.7) st dung (2.5), (2.6), tinh lién tuc cia ham p va nira
lién tuc dudi cta 1, ta duge p(e) < ,u(%(e +¢)) — (e, €). Do ¢ la ham khong
am néen p(e) < ,u(%(a—ks)). Vi 1 1a ham khong giam neén e < %s . Diéu nay mau
thuan véi € > 0 . Vay khang dinh da dugc ching minh.

Ap dung khing dinh trén, tiép tuc chimg minh dinh li. Ta sé ching minh
{x,} 1a day Cauchy trong tap Y. Véi moi € > 0, theo khang dinh trén sé ton tai

no € N sao cho r,q > ng, v6i r — ¢ = 1 (modm) thi

S(xp, xp, xq) < —. (2.8)

B~ ™

Do lim S(zy, Zn, Tne1) = 0, nén ton tai ny € N sao cho v6i moi n > ny, ta c6

£
S(:En,xn,an) S m (29)

Chon r,s > max {ng,n1} vd s > r. Khi do6 ton tai k € {1,2,...,m} sao cho

s—r=k(modm), s—r+t=1(modm)suyrat=m—k+1, tacd

S(xm xTa CES)

IN

2S(ZL’T, Ly, xs—kt) + S($s+ta Ts+t, 178)

IN

QS(xra Ly xs—l—t) + 2S(~T5+ta T s+t xs—&—t—l) + S(ajs—i—t—l, Ls4t—1, xs)

IN

25(zy, Ty, Togt) + 25 (Tsqts Tot, Ts—1) + -

+25 (542, Tst2, Tog1) + S(Tst1, Tst1, Ts)-

St dung (2.8), (2.9) ta ducc S(z,, x,, z5) < %+ 2tﬁ < g + 2mﬁ =e.

Vay {z,} la day Cauchy trong Y. V1 Y la tap déng trong X day du nén YV
day theo Ménh dé 1.2.5. Do d6 ton tai € Y sao cho limz,, = x. Ta chitng minh
x 1a diém bat dong ctia T. Ta c6 Y = |J A; 1a sy biéu dién tuan hoan ctia Y dobi

i=1
voi T con day {x,} ¢6 vo s6 phan tit thuoe A; v6i moi ¢ = {1,2,....m}. Gia st
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r € A;, Tx € Aiyq, xét day con z,, cla x, vii z,, € A;, si dung dieu kien co,

ta dugce

M(S(xnk-l-lv Tng+1; Tx))

= w(S(Tzy,, Txy,,,Tx))

1
< U(g[s(xnk’ Ly Tx) + S(CL‘, x7Txnk)])

—(S(zp,, p,, Tx),S(x,2,Txy,))

1
= M(g[s(xnk; Ly TI) + S(SE‘, $,I’nk+1)])

_¢<S(xnkv Ly Tx)? S(xv Z, xnkJrl))'
Cho n — +oo trong bat dang thiic trén va sit dung tinh lién tuc ctia g va nita
lien tuc duéi cta v, ta duge

p(S(z, z, T))

< p(ES(w, 0, Ta)) — Y(S(x, . Tx),0)

< w(S(z,x,Tx)) —¢(S(x, 2, Tx),0)).
Do ham ¢ khong am nén ¢(S(z,z,Tx),0)) < 0. Suy ra ¥(S(z,z,Tz),0)) =0
hay S(z,z,Tx) = 0 hay Tz = x. Vay x 1a diém bat dong ctia 7. Cudi ciing ta
chitng minh tinh duy nhét ciia diém bat dong. Gia st z va y 1a hai diém bat

dong cua T va x # y , ta xét
pu(S(z, z,y))
= STz, Tz, Ty))
< u(5lS(e,wTy) + (5,5, T0))
_¢(S(S($7 €, Ty)v S(y7 Y, TJ})))

_ M%[s@,x, y) + S(y.y, 7))
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—Zﬂ(S(LL’,LIZ, y)? S(yaya I))

= M(gs(fv,x,y))

—QZJ(S(%!L’; y)? S(yvya l‘))

2

< u(gs(fc,x,y))-

2 - N
Suy ra S(z,z,y) < §S(x,x, y) . Mau thuan véi dieu kién = # y.

Vay x = y. Dinh 1i dugc chiing minh. ]

Sau day 1a mot s6 hé qua duge suy ra tit Dinh 1i 2.1.4. Néu p 1a 4nh xa dong

nhat ching ta c6 két qua sau.

2.1.5 Hé qua. Cho (X, S) la khong gian S-métric day di, m € N, Ay, Ao, ..., A,

m

la day tap con dong khac rong cia X vaY = |J A;. GiasuT :Y — Y la dnh
i=1

za thoa man

(1) U A; la su biéu dién tuan hoan ciaY doi vdi T
i=1
. 1
(i) S(Tw, Tz, Ty)) < 5[S(z,2,Ty) + S(y. y, Tw)] = $(S(x, 2, Ty), S(y,y, Tw))
voi moi x € Aj,y € Ajn,t=1,2,...om, va A1 = A, p e by e U,

Khi d6 T c6 diem bt dong z € () A;.
i=1

. 1
Két qua sau duge suy ra tit Hé qua 2.1.5 khi thay ¢(a,b) = (§ —k)(a+0)

1
01 k €0, =).
véi G[,g)

2.1.6 Hé qua. Cho (X, S) la khong gian S-métric day di, m € N, Ay, As, ..., A,

m
la day tap con dong khdc rong cia X vaY = |J A;. Gia st T :Y — Y la dnh
i=1

za thoa man cac dieu kién

m
(i) U A; la su bieu dién tuan hoan cia Y doi vdi T';
i=1

N 1
(i1) Ton tai k € |0, 5) sao cho S(Tx,Tx,Ty) < k[S(x,x,Ty) + S(y,y, Tz)]
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vdi moi x € Ay € A, 1 =1,2,...,m, va Ay = Ax.

Khi d6 T co diem bat dong z € ) A;.
=1

2

2.2 U’ng dung

Nhitng hé qua sau la cac két qua cho anh xa co kiéu tich phan, ta ki hieu A
1a tap hop cac ham s6 u: [0, +00) — [0, +00) thoa man
(h1) w 1a ham kha tich trén [0, z] v6i moi x > 0;

(h2) Véi moi £ > 0, ta c6 [; p(t)dt > 0.

2.2.1 Hé qua. Cho (X, S) la khong gian S-métric day di, m € N, Ay, As, ..., Ay,

m
la day tap con dong khac rong cia X vaY = |J A;. Gia st T : Y — Y la anh
i=1

xa théa man cdac dieu kién
m
(1) U A; la su biéu dién tuan hoan ciaY doi vdi T;
i=1
X 1
(i7) Ton tai k € |0, §) sao cho

fOS(Tm,T:Jc,Ty) OA(S)dS < kaS(x,x,Ty)—l—S(y,y,Tx) Oz(S)dS

vdi moix € Aj,y € A1, i=1,2,...,m, Apy1 = Ay va o € A. Khi d6 T co diém

m
bat dong z € () Ai.
i=1

2.2.2 Hé qua. Cho (X, S) la khong gian S-métric day di. Gid st T : X — X
la anh za théa man dieu kién

fOS(Tm,Tx,Ty) Oé(S)dS < kaS(as,x,Ty)—l—S(y,y,Tx) a(s)ds

1 . )
vdi moi x,y € X, k € [O,g) va o € A. Khi d6 T ¢6 diem bat dong z € X.

2.2.3 Vi du. Cho X = R va S-métric dugc xay dung nhu trong Vi du 1.1.2.

1
Giad st A; = [0,1], Ag = [O,g], Y=A4UJAvaT:Y — Y sao cho Tx = 133—0

véi € Y. Xét 1 [0, +00) —> [0, +00) sao cho u(t) =t va 1 : [0, +00)° —>
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1 > g.x N
[0, +00) théa mén ¢ (x,y) = ﬁ(:ﬂ +y). Taco Ay |J Az 1a sy bieu dién tuan hoan
ciaY d6i v6i T, € ® va ) € U. Ta chiing minh 7' théa man diéu kién co tuan
hoan kiéu Chatterjea yéu, nghia la véi 2,y € Y ta c6

p(S(Tz, Tx, Ty)) < u(%[S(fC; z,Ty)+S(y,y, Tx)]) —(S(z,z, Ty), S(y,y, Tr)).

That vay ta co

z Y

u(S(Tz, Tz, Ty)) = N(2|E 10

1
)=zle—yl (2.10)
Mat khac ta co

W18 2, Ty) + (9., T2)) = Y(S(,2, Tg), S(y,y, T2)

1 Y x Y x
= —2|lr— =|+2/y — —=||) —v(2r— =|.2|ly — —
2 Y x 2 Y x
4 Y x
= (|l — = — —1). 2.11
(o= L+ ly- o)) 211)

Véi x >y, tir (2.10) ta ¢
1
W8Tz, Tz, Ty)) = £ (z —y).
X
Xet y < 55 bt (2.11) ta c6

(218, 2. Ty) + Sy, To)]) — ¥(S(z, 2. Ty), S(y,y, Tx))

3
_ .Y T
= -t Y
29
= g(iﬁ—y)
> La-y)
_x_
> c(e-y



X
X6t y > —
Y710
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tr (2.11) ta co

(1S (e, T) + (9.9, 7)) — U(S(o 2, Ty), Sy, )

4 Y x
-ty
18 1

- > Z(p —
Stz ey

w(S(Tx, Tx,Ty)).

Véi y > x, tit (2.10) ta co

Xét x > =

) y
Xét v < L
“T=>10

1
wS(Tz, T, Ty)) = ¢ (y — ).
tir (2.11) ta c6

H(518( 2, Ty) + (3., T)) = 9(S(, 2, Ty), S(y,, T)

4 Y x
;($—1—0+y—ﬁ)
18( +a)

— i

35"

1

g(?ﬂ'x)

1

g(y—x)

w(S(Tx, Tx, Ty)).

tir (2.11) ta co

W18, Ty) + (3, To)) = 9 (e, 2, T0), S(y,, T)

4y x
70 T T 1)
22

£(?J—x)

1

5(9—55)
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Do dé tét ca cac dieu kien ctia Dinh Ii 2.1.4 dugc thoéa, nén T ¢6 mot diém bat

dong va z = 0 € A; [ Az 1a diém bat dong cia 7.
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KET LUAN VA KIEN NGHI

1 Két luan

Dé tai dat dugc két qua sau

- Dé tai da xay dung dude dinh nghia co tuan hoan kiéu Chatterjea yéu trong
khong gian S-métric (Dinh nghia 2.1.3).

- Thiét lap va chiing minh dinh 1i diém bat dong cho diéu kién co tuan hoan
ki¢u Chatterjea yéu trong khong gian S-métric (Dinh 1i 2.1.4).

- Xay dung vi du minh hoa cho Dinh 1i 2.1.4 (Vi du 2.2.3).

- Mot s6 hé qud quan trong ciing duge rit ra tit Dinh 1i 2.1.4.

Cac két qua trén da dugc cong bd trong Ky yéu Hoi nghi sinh vién nghién
cttu khoa hoc nam 2013, Truong Dai hoc Dong Thap [6] vA mot ban thao bai

béo khoa hoc dang gii dang [16].

2 Kién nghi

Trong thoi gian t6i dé tai c6 thé phat trién theo cac huéng sau
-Thiét lap dinh 1f diém bat dong cho diéu kién co tuan hoan kiéu Chatterjea
yéu trong mot sd métric suy rong khéc.

-Dé tai c¢6 thé dudc tiép tuc phat trién dé tim mot sé ap dung khac cho dinh
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Ii diém bat dong cho diéu kién co tuan hoan kiéu Chatterjea yéu trong khong

gian S-métric.
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