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MOT SO TiNH CHAT CO RUT TUYET POI, CO RUT LAN CAN
TUYET POI TRONG LOP CAC KHONG GIAN
METRIC COMPACT

Nguyén Thi Nga!, Pham Chi Cong>
TOM TAT
Trong bai bdo ndy ching téi chirng minh mét sé tinh chat va dinh 1y vé co rit tuyét
déi va co rut lan cdn tuyét doi trong I6p cdc khéng gian metric compact.

Tir khoa: Co rit tuyét doi, co rit ldn cdn tuyét doi, khong gian metric, khong gian
metric compact.

1. DAT VAN BE

V& tinh co rat tuyét ddi, co rat 1an can tuyét ddi trén khong gian metric da dugc Ta
Khac Cu - Nguyen Nhuy dua ra tuong doi day du trong [1]. Trong bai bdo nay chung t6i
ching minh mot so tinh chat vé co rut tuyét doi trong 16p cac khong gian metric compact,
da dugc néu nhung chua chirng minh.

Dinh nghia 1.1. ([1]). Anh xa f:X oY duoc goi la r - dnh xq néu ton tai anh xa
g:Y = X la nghich dao phdi cia f nghiala f.g:Y — Y la dnh xa dong nhat trén Y .

Dinh nghia 1.2. ([1]). Giasu Y < X, anh xa [ : X — Y lién tuc goi la phép co rut
néu f(x)=x, VxeY.Khidétandi fco X lénY.

Phép co riat 1a mot truong hop riéng cia r - anh xa.

Dinh nghia 1.3. ([1]). Tap con X, cua khong gian X dwoc goi la co rit cua X néu
ton tai phép co rit tir X lén X,.

Dinh nghia 1.4. ([1]). Tap con X cua khong gian X dwoc goi la co rut ldn cdn cua
X néu X, la co rit ciia tap mo U ma X, cU.

Dinh nghia 1.5. ([1]). Tdp A< X duwoc goi la co rit theo X vdo tdp B < X néu
dnh xa long i: A— X dong ludn véi dnh xa f:A— X sao cho f(A)c B. Néu B chi
gom mot diém thi ta n6i A co rit theo X . Trong truong hop riéng i: X — X dong ludn
voi X > X ma f(x)=ae X thitanéi X co rit diém hay ti co riit.

Dinh Iy 1.6. ([1]). Néu X tw co rit thi méi r - anh ciia né ciing tir co rit.

Bay gio, ching ta xét cac khong gian topé Hausdorff dac bi¢t, do 1a cac khong gian
metric. Ta viet X € M néu X metric hda duoc.

! Giang vién khoa Khoa hoc Ty nhién, Truong Dai hoc Hong Pirc
2 Phong Hanh chinh tong hop, Truong Pai hoc Hong Diic
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Dinh nghia 1.7. ([1]). Khong gian X 1a co rit tuyét déi, doi véi tdt ca cac khong gian
metric néu X € M va véi moi dong phéi h: X — h(X), h(X) dong trong Y thi méi tip
h (X) la co rit ciia Y . Khi d6 ta viét X € AR(M) hay X la AR(M) - khéng gian

Khéng gian X dwoe goi la co rit lan cdn tuyét doi véi tdt ca cac khéng gian métric
néu X € M va véi moi dong phéi h: X — h(X), h(X) déng trong Y thi tdp h(X) la co
rit lan cdn cia Y . Khi d6 ta viéet X € ANR(M) hay X la ANR(M) - khéng gian.

Ta c6 cac dinh ly sau:

Dinh Iy 1.8. ([1]). Gia svr rang khéng gian X la hop cia hai khéng gian X, va X,,
X, la giao cia hai khong gian X, X,. Khi do:

(i) X,, X,, X,la AR(M) - khong gian thi X la AR(M) - khong gian.

(ii) X,, X,, X, la ANR(M) - khong gian thi X la ANR(M) - khong gian.

(iii) X,, X la AR(M) - khong gian thi X,, X, la AR(M) - khong gian.

(iv) X,, X la ANR(M) - khong gian thi X,, X, € ANR(M) - khong gian.

Dinh Iy 1.9. ([1]). Tich dé cac X =] | X, la AR(M) - khong gian néu va chi néu X,

n=1

la AR(M) - khong gian, voi moi n.

Dinh Iy 1.10. ([1]). Tich dé cic X = HXn la ANR(M) - khéng gian néu va chi néu

n=1
moi X, la ANR(M) - khong gian va hau hét X, la AR(M) - khéng gian.

Dinh ly 1.11. ([6]). X la AR(M) - khong gian khi va chi khi X € ANR(M) - khong
gian va X co rit diém.

Dinh nghia 1.12. ([6]). Khong gian X dwoc goi la co rit tuyét doi hay la AR - khéng
gian va viét la: X € AR - khéng gian néu X compact (khéng gian metric compact) va X la
AR(M) - khong gian.

Khéng gian X dwoc goi la co rit lan cdn tuyét doi hay ANR - khéong gian va viét la X
€ ANR - khéng gian néu X compact va X la ANR(M) - khéng gian.

Dinh ly 1.13. ([5]).

(i) X la AR - khong gian khi va chi khi X la v - anh cua hinh hop Hinbe (Q° = [O,I]m).

(ii) X la ANR - khong gian khi va chi khi X la v - compact dnh cua tdp con mo cua
hinh hop Hinbe.

Chii y: 1 - compact anh 12 anh ctia r - anh xa va 4nh xa compact (nghia 1 bién mot tap
bi chan thanh tap tién compact).

2. NOI DUNG NGHIEN CUU

Tinh chit 2.1. ([6]). Méi r - anh ciia AR-khéng gian (hodc ANR - khéng gian) la AR
- khong gian (hodc ANR - khong gian).
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Churng minh.

(1) Moir - anh cua ANR - khong gian 1a ANR - khong gian.

Gia str X' 1a AR-khong gian. Theo dinh 1y 1.13 ([5]) ta co X =r(Q”), voir: Q° ->X
lar - anh xa.

Giast r': X > r'(X) lar-anh xa. Khidéotacoanhxa r' or: Q” > r' (X). Do r,
r' lar-anhxanén r' orciinglar-anhxa. Nhu vay ' (X) la » - anh cua hinh hop Hinbe
néntacod r' (X) € AR - khong gian.

(i1) Moi r - anh cua ANR - khong gian 1a ANR - khong gian.

Gia st X' 1a ANR - khong gian. Theo dinh Iy 1.13 ([5]) ta c6 X = f(U), trong d6 U
mé < Q°, f lar-anh xa, compacttt Ulen X ( f:U—X). Giast g":X—>g'X)lar
-anh xa. Khidoé g', f:U — g'(X) 1a mét r - anh xa, compact. Nhu vay g'(X) lar - anh,

compact cia tdp con m¢ cua hinh hop Hinbe Q“ . Nén ta c6 g'(X) € ANR - khong gian

Tinh chit 2.2. ([6]). X € AR-khéng gian khi va chi khi X € ANR-khéng gian va X co
rit diém.

Chitng minh.

Gid st X € AR-khong gian suy ra X'1a AR(M) - khong gian va X compact. Theo dinh
1y 1.11([6]) ta c6 X 1a AR(M) - khong gian va X co rit diém. Do d6 X € ANR - khong gian
va co rat diém.

Nguoc lai X € ANR - khong gian va co rit diém suy ra X 1a AR(M) - khong gian va
X co rit diém nén ciing theo dinh 1y 1.11 ta suy ra X 1a AR(M) - khong gian. Két hop véi X
compact ta c6 X € ANR - khong gian.

Tinh chit 2.3. ([6]). Mbi ANR - khéng gian chi ¢6 hitu han thanh phan lién thong.

Dé chig minh dinh 1y trén ta can bd dé sau:

B6 d&. Méi thanh phan lién thong la tdp dong.

Gia su Lx,- la thanh phan lién théng ciia x, trong Xe ANR - khong gian. Hién nhién ta

co bao ham thirc: L c Z (1)
Mit khéac nhu ta d3 biét bao dong cua tap lién thong ciing 1a tap lién thong nén Z la
tap lién thong. Vi L, 1a thanh phan lién théng ctia x,, tirc n6 1a tap lién thong 16n nhét chira
x,, do do: Z cL, (2)
Tir (1) va(2)tacé L, =L ,tic L, latap dong.

Chitng minh tinh chat.
Gia sir nguoc lai rang X 1a ANR - khong gian chita vo s6 cac thanh phan lién thong
in ,1el. Khido X o Uin,xl. eX. Vi in doéng trong X - compact suy ra in compact.

iel

Véi mdi phit mé {Uj‘_} ,

jeJ

cia L_ thitaco {U U;} x, €X, 1a phtt moé mé ctia X. Do
iel

ieJ
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L_ compact nén tir phit mé {U 7 } luodn trich ra dugc mot phu con hiru han. Nhung voi

jeJ
pht mo {U U ; ,- } cua X lai khong thé trich ra duoc mét phu con hitu han, vi X chtra vo
ieJ el
han cac thanh phan lién thong L, . Nhu vay X khong compact. Diéu nay méau thuln voi gia
thiét Xe ANR - khong gian. ‘

Vay X cI}i ¢6 hitu han cflc thanh phan li€n thong. ’

, Tinh chat 2.4. ([6]). Moi anh xa lién tuc tir AR - khéong gian vao chinh no luén co diém
bat dong. ’ o

Trudc hét ta chiing minh bé de sau:

B6 dé ([5]). Q° c6 tinh chat diém bat dgng.

That vay, do Q“ 1a tap 16i nén v&i moi x, ac Q° ta co

f,(x)=(1-t) x +ta,taco f,(a)=a

Vay f,(x) ludn cé diém bat dong tirc véi moi te [0,1] nbi 2 diém bét ky trong O
bao gior ciing ton tai x, sao cho f,(x,) = X, .

Liy f(x)=(1-) x + ¢ f(x) ,trong d6 f:0” — O la anh xa lién tuc.

Taco (I-t) x,+tf(x,)=x, < f(x,) = x,.

Viy x, 1a diém bat dong ctia f hay Q° c6 tinh chat diém bat dong.

Chitng minh tinh chat.

Gia sir X 1a AR - khong gian. Theo dinh Iy 1.13 tdn tai phép co rat : O” — X . Gia
st f laanhxaliéntyctr Xvao X ( f: X — X ). Khidoxétanhxa g =io for:Q0” — Q”
véi i: X — Q° 1a 4nh xa nhing. Do Q“ c6 tinh chat diém bat dong nén ton tai x, € Q°
sao cho g(x,)=x,.Ma g(x,)=ifr(x,)=i(f(r(x,))) = f(r(x,)) nén véi x, €X ta co:

%, = 800) = [ () = £(x,)

(Dor: Q“ - X lar-anhxatuc r(x,)=x, ). Vay x, cling la diém bat dong ciia f.

Dinh ly 2.5 £[6]). Néu hop va giao hai cdi compact la AR - khéng gian (hodc ANR -
khong gian) thi méi mot tir chung la AR - khong gian (hodc ANR - khong gian)

Chitng minh.

Gia st X =X, U X, € AR - khong gian (hodac ANR - khong gian), X, =X, N X,
€ AR - khong gian (hodc ANR - khong gian) suy ra X, X,1a AR(M) - khong gian (hoac
ANR(M) - khong gian) nén theo dinh Iy 1.8 ta c6 X, X,la AR(M) - khong gian (hoac
ANR(M) - khong gian).

Mat khac theo gia thiét ta co X, X, compact nén X, X, € AR - khong gian (hodc
ANR - khong gian) suy ra dinh ly dugc chiing minh.
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Dinh Iy 2.6 ([6]). Tich dé cic X = HXn la AR - khéng gian khi va chi khi moi khong

n=1
gian thanh phan X , la cdc AR - khong gian.
Chitng minh.
Giasu X = H X, la AR - khong gian suy ra X 1a AR(M) - khong gian va X compact.

n=l1
Theo dinh Iy 1.9 taco X, 1a AR(M) - khong gian, Vne N "
Mit khac X compactnén X, compact, Vne N T(ViX . =¢(X), ¢ laphép chiéu tir
Xxubng X,).Dodé X, € AR - khong gian, Vne N'.
Nguoc lai gid st X, € AR - khong gian, v6i Vne N " suyra X , 1a AR(M) - khong
gian. Ciing theo dinh 1y 1.9 ta c6 X 1a AR(M) - khong gian. Hon nita X, compact, véi
Vne N nén theo dinh Iy Tikhéndp ta co6 X = ﬁ X, compact.

n=1

Vay X € AR - khong gian.
Dinh Iy 2.7 ([6]). Tich dé cic X = ﬁXn la ANR - khéng gian khi va chi khi moi X,
n=1
€ ANR - khéng gian va hau hét cdc X, € AR - khong gian.
Churng minh.
Gid st X :ﬁX , 1la ANR - khong gian suy ra X 1a ANR(M) - khong gian va X

n=1
compact. Theo dinh 1y 1.10 ta suy ra X, 1a ANR(M) - khong gian va hau hét cac X Jla
AR(M) - khong gian. Vi X compact nén X, compact v6iVn e N "

Vay diéu kién can cua dinh ly dugc chirng minh.

Nguoc lai néu moi X, € ANR - khong gian va hau hét cac X, € AR - khong gian
dan dén X , compact, X 1a ANR(M) - khong gian va hau hét cac X ,1a AR(M) - khong
gian. Khi do ciing theo dinh 1y 1.10 ta c6 X 1a ANR(M) - khong gian. Do X, compact voi

Vne N nén theo dinh Iy Tikhoéndp ta c6 X compact. Viy X € ANR - khong gian.

Dinh Iy 2.8 ([6]). Néu ARN - tdp X nam trong khéng gian E" thi E"\X chi c6 hitu
han thanh phan lién thong.

Pinh 1y 2.9 ([6]). Néu AR - tdp X nam trong khong gian E" thi E"\X lién thong dwong
véin > 1 va c6 2 thanh phan lién théng véi n=1.

Chirng minh.

Dé ching minh 2 dinh 1y trén ta sir dung.
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Ménh dé ([1]). Gia sir G# ¢ la tdp con mé, bi chan ciia E", khi d6 X=E"\G khong
la co rut E" va B6 ¢ ([6]). Néu A la tip compact cia E", la co rit lan cén ciia né thi E"
\4 co hitu han thanh phan lién thong.

Churng minh dinh Iy 2.8.

Gia str Ulatap mo trong E”, r:U — X 1a phép co rat tir U 1én X. Ta nhan thiy rang
ngoai U c6 hitu han thanh phan lién théng ciia E"\X. Vi néu nhu E”\X c6 v6 han thanh
phan lién thong thi ton tai it nhat mot thanh bi chan G nam trong U.

. Vx e,
bat: r(x)= {r(x) re
X  VxeE"\G

thi ta c6 » 1 E" — E"\G la phép co rat tr E" 1én E"\G. Piéu d6 mau thuin véi
ménh d& & trén. Nhu vy ta di chimg minh xong dinh 1y 2.8.

Bay gio ta ching minh dinh 1y 2.9.

Do Xlacoratcua E"(E" 1a T, - khong gian) nén X dong trong E”. X dong, bi chan
nén suy ra E"\X chi c6 mét thanh phan khong bi chin (n>1). That vay néu ton tai thanh
phan bi chin cua E"\X thi mau thuin v6i ménh dé trén. Do d6 E"\X chi c6 mdt thanh phan
lién thong 1a chinh no.

Véin=lthi E' =R (dudng théng thuc), thi ta c6 mdi co rit cia E£' = R hodc 1a mot

diém hodc 1a mot doan thang suy ra E'\X c6 hai thanh phan lién thong.

= E?

E*\ 4

Hinh 1. A 1 tip compact nim trong mat phfmg E?
3.KET LUAN

Bai bao da dua ra va chiing minh dugc mét s6 tinh chét co rat tuyét dbi, co rat 1an can
tuyét ddi trén cac khong gian métric compact. Tuy nhién sau khi hoan thanh bai bio chung
t6i tdy c6 mot van dé dugc dat ra nhu sau: néu ta thay khong gian metric compact bang
khong gian metric tién compact hodc compact dia phuong thi két qua s& nhu thé nao? Véan
dé nay chiing toi sé tiép tuc nghién ctru trong thoi gian téi.
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SOME ABSOLUTE CONTRACTION AND ABSOLUTE
NEIGHBORHOOD CONTRACTION PROPERTIES IN THE
CLASS OF COMPACT METRIC SPACES

Nguyen Thi Nga, Pham Chi Cong
ABSTRACT

In this paper, we prove some absolute contraction and absolute neighborhood
contraction properties in the compact metric spaces.

Keywords: Absolute contraction, absolute neighborhood contraction, metric space,
metric compact space.
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