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Tém tit - Good va Macias [1] dd chimg minh ring hop ctia hai
ho bao ton bao déng trong mot khong gian topo ciing 1a mot ho
bao ton bao dong, va néu X 1a mot khong gian topo c6 mot ho
bao tdn bao dong, thi tich ddi xtmg cdp n ciia nd ciing c6 mot ho
bao ton bao déng. Trong bai bio nay ching toi nghién ciru vé ho
béo tén bao déng, ho bao tén bao dong di truyén, ho bao tdn bao
dong di truyén yéu va tich dbi ximg cdp n cua mot khong gian
topo. Nho d6, da ching dwoc minh dugc cac két qua méi nhu sau:
1) Hop ctia hai ho bao tdn bao dong di truyén trong khong gian
topo cling 1a ho bao ton bao dong di truyén. 2) Hop cua hai ho
béao ton bao dong di truyen yéu trong khong gian topo cling 1a ho
béo ton bao dong di truyén yéu. 3) Neu khong gian topo X co
mot ho bao ton bao dong di truyen yéu, thi tich d01 ximg cip 2
clia n6 ciing ¢6 mot ho bao tdn bao dong di truyén yéu.

Tur khéa - Tich dbi xumg; siéu khong gian; bao ton bao dong; bao
tdn bao dong di truyén; bao ton bao déng di truyén yéu

1. Gioi thi¢u

Nam 1931, Borsulk va Ulam [2] da gigi thiéu khai niém
tich dbi x1’rng cip n cua khong gian topo va da dua ra mot
sO tinh chat quan trong cua n6. Trong nhimg nam gan day,
nhiéu tac gia trén thé gioi da quan tdm nhiéu dén bai toan vé
sur bao toan cac tinh chét topo trén khong gian metric suy
rong 1én tich d6i ximg cdp N cta nd. Nho do, cac tac gia da
thu duoc nhidu két qua tha vi (xem [1-3]). Sau d6, Good va
Macias [1] d4 chimg minh rang, hop ciia hai ho c6 tinh chat
CP ciing 1a ho c6 tinh chit CP, va néu khong gian topo X
¢6 ho CP, thi tich ddi xtmg cép N cua n6 ciing ¢6 ho CP.
Gan day, Tuyén va Tuyén [3] da dua ra két qua réng, néu X
la khong gian topo co cn- mang (ck-mang) c6 tinh chit 5-(P),
thi tich d6i ximg cidp N cia nd cing co
cn-mang (twong (g, ck-mang) c6 tinh chat o-(P).

Trong bai bdo nay, nhém tac gia nghién ciru cac tinh
chéit cua ho bao tdn bao dong, ho bao tdn bao doéng di
truyén, ho bao tdn bao dong di truyén yéu va da chimg
minh dugc ring, hop cta hai ho bao ton bao dong di truyén
(ho bao ton bao déng di truyén yéu) 12 ho bao ton bao dong
di truyen (twong tmg, ho bao ton bao dong di truyén yeu)
va néu khong gian X c6 mot ho bao ton bao dong di truyen
yéu, thi tich ddi xtmg cap 2 cua né ciing c6 mot ho bao ton
bao dong di truyén yéu.

Tat ca cac khéng gian topo trinh bay trong bai bao nay
dugc quy udc la khong gian Hausdorff, con khai niém va
thuat nglt khac néu khong noi gi thém thi dugc hleu thong
thuong. Ngoai ra, nhom tac gia sir dung thém mot sb ky higu:
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={0,1,2 3.} N* ={1,2,3,...},

| A| 13 Iuc lwong cua tap hop A va A 1a bao dong cua
A trong X, con néu A la tip con cia tich dbi xtng
Fr (X)), thinhom tac gia ky hiéu c1(A) 1a bao dong cua A.

2. Co 6 li thuyét va phwong phap nghién ctru
2.1. Co 56 li thuyét
Gia st X la mot khong gian topo. Ta dat
(1) CL(X)={AC X : A dong va khac rong };
2 2* ={AcCL(X): A compact},
@ A (X)={Ac2"|A|<n}
(4) F(X)={A€ 2" : A hitu han};

Chung ta trang bi cAu tric topo Vietoris trén khong gian
CL(X) v6ico so

B={(U,,...
SeN+},

Ug):Up, ., Ug la cac tap mé cia X,

trong do

<U1,...,US>_[A€ CL(X):AC U U,,ANU, = 2, Vi gs}

i=1

Nhu vay, F,(X) va F(X) la cac khong gian con cia
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CL(X) vdi topo cam sinh tir topo Vietoris. Khi do,
(1) F,(X) dugc goi la tich ddi ximg cdp n cia X.
(2) F(X) dwoc goi 1a siéu khdong gian gom cdc tdp con

hitu han cia X.

RG rang rang F(X) =|_J 7, (X) va
n=1

F(X)CF ,(X) véimoi neN".

Gidstr Uy,...,U 1a cac tdp mo trong X. Khi do, ta ky hiéu
(Uy,.,U,), = (U, U ) NF (X).

Nhu vy, topo trén F, (X) ¢6 co sd
B={(Uy...Uq), Uy, o Ug ez, seNTL

Nhén xét 2.1.1 ([1]). Gia stt X 1a mot khong gian topo
va {X,...,X } € £ (X) sao cho

{3 Uy, Ug.

Khi d6, véimdi j <r, néu ta dat
U, =n{Ue{u,U,....U}:x eU},

thi 1 rang ring
Uy oo aUy o U Uy
Pinh nghia 2.1.2 ([1]). Gia su X la m¢t khong
gian topo, U la hg nao d6 gom cac tdp con cua X.
Khi do,
- U dugc goi 14 bdo ton bao déng (viét tit la CP) néu
voi V< U, taco
UV VeV =V :V e VL
- U duoge goi 1a bdo ton bao déng di truyén (viét tat la
HCP) néu v6i V< U, va véi mdi V eV ta lay tap con
A, <V . Khi do, taco

A vV eVI=UA :V eV}

- U dugc goi la ho bao ton bao dong di truyén yéu (viét
tat 1a wHCP) néu véi VU, va voi mdi V e V), ta lay
X, €V . Khi do,

Ulx, (V eVr=U{x, 1V eV}
Nhan xét 2.1.3. Mdi ho HCP 1a ho CP va wHCP.
B6 dé 2.1.4 ([1]). Gid sir U la ho nao dé gom cdc tip

con ciia khéng gian topo X va ne N*. Khi ds, néu U 1a
ho CP cua X, thi

il={<U1,...,Us>n :Ul""'US GZ/{}
ciing la mét ho CP ciia Fp(X).

H¢ qua 2.1.5. ([1]) Cho X ld mét khéng gian topo,
U VAV lahai ho CP ciia X. Khi dé, ULV ciing la mot
ho CP cua X.

2.2. Phuwong phadp nghién ciru

Nhom tac gia sir dung phwong phap nghién ctu ly
thuyet trong qua trinh thuc hién bai bao. Nghién ctru cac
bai bao cua cdc tac gia di trude, bang cich tuong tu hoa,
khai quat hoa nham dua ra nhitng két qua mai cho minh.
3. Két qua va danh gia
3.1. Két qua

Pinh1i3.1.1.Cho U va V la hai ho HCP trong khéng
giantopo X. Khi dé, UV ciing la mdt ho HCP ciia X.

Chirng minh. Cho ¢/ va V 1a hai ho HCP cua X,
WcUUV. Tadat

A=WnU,B=WnNYV,

khi d6 W=AUB. Bay gio, véi mdi V eW ta liy
A, cV. Ta can ching minh ring

AV eWr=UA, :V eV} (1)

Thét vay, ta xét hai trudng hop sau:

Trudng hop 1: Néu A =@ hoic B=G, thi Wc v
hoajc Wc U B6ivi U va V lacac ho HCP nén ta suy ra
khang dinh (1) 1a ding.

Trudng hop 2: Néu A= va Bz, thido Ac U,
BcV va U,V lacacho HCP trong X nén ta co:

A Ve Ar=AA, Ve A},
AA Ve Br=A, :V e B}

Boi thé, ta c6
AV ey
=(AA Ve AHU(AA, :V e B})
:(U{A, Ve A})u(u{A, Ve B})
=(AA Ve A})u(u{ﬁ\, Ve B})
=AA :V e AUB}
=AA :VeW}.

Do d6, khing dinh (1) 1a dung.

Nhu vay, U W) laho HCP cua X.

DPinh 1li 3.1.2. Cho U va V la hai ho wHCP trong
khong gian topo X. Khi dé, UV ciing la mét ho wHCP
cua X.

Chirng minh. Cho & va V 1a hai ho wHCP cua X,

WcUUY. Tadiat
A=WnU, B=WnNY,
khi d6 W=AUB. Bay gio, voi mdi V e W, ta lay
Xy €V. Ta can chirng minh ring
X,V eWr=Ux, :V e W} (2
That vay, ta c6 cac trudong hop sau:
Trudng hop 1: Néu A= hoic B=0, thi WcV
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hodc WU Béivi U va V lacac ho wHCP trong X
nén ta suy ra rang khang dinh (2) la dung.

Trudng hop 2: Néu A= va B=@, thido AU,
BcV va U,V lacac ho wHCP trong X néntaco

AX VeAy=Ux, :V e A},
X,V eBr=U{x, :V eB}.

Boi thé, ta co
UAx, 1V e W}
=(Ux VeAhu(Ax vV eB})
:(u{xv vV eA})u(u{x\, vV eB})
=(U{x Ve A} U(Ax, Ve B}
=Ax, Ve AuB}=Ux, :V e W}

Do d6, khang dinh (2) 1a dung.

Nhu vay, U UV la ho wHCP ctia X.

Pinh 1i 3.1.3. Gid sit U la ho ndo dé gom cdc tdp con
cua khong gian topo X. Khi do, neu U 1a m¢ot ho wHCP
cua X, thi

il={<U1,,US>2 :Ul""’US EZ/l}
ciing la mét ho wHCP ciia F,(X).

Chitng minh. Gia sir £l rang 1a mot ho con bat ky ciia 4.
Khi dé, voimdi W e U, taldy A, € W. Taching minh ring
cl{Ay Weid) ={A, We i}
R rang rang
{A) Welbccl{Ay :Well}).
Do d06, ta chi can chig to ring
C1{AY T We e} c{Ay  We Lo},
That vdy, gia sir rang
Fe{A, Weiy}
Khido, F = A, véimoi Welly. Suyra F\A,, =
hoac A, \F =& voi moi W e Uy. Ta dit
H=Wely:A, cF},
S=Weiy:A, ¢ F}L
Khi do, Uy =HUF.
Truong hop 1: § =.
Béivi =2 nén H=4;. Do do, véimoi W e i, ta
déuco A, —F. Hon nira, béi vi | F |< 2 nén taco
o Néu F la tap mot phan tir, nghia 1a F ={x}, thi do
Ay, cF, A, #F va A, #J nén U, =0, day la mét
mau thuan.

o Néu F 1a tap co hai phan tir, nghia 1a F ={x, %},

thi ta co

Ay WS {ix0)).
Do @6,
Ay - WeH<2,
kéo theo {A,, : W € Uy} 1a tap hop dong.
Truong hop 2: § = @.
Boi vi § =@ nén véi mdi We g, taldy
yov) e A, \F.
Béoivi Ay, €W nén ton tai H,, €U sao cho
yoV) e Hy,,.
Mit khac, vi U 1a ho wHCP nén
{yow) : we s}
1a tap hop dong trong X. Do d6, néu ta dat
V =X\{yOW): We3g}
thi V 1alan cdn mé cta F trong X.
o Néu $ =, third rang rang (V), 1alan can mé ctia
F trong %,(X) thoa man ring
Mo Ay Wellg}=O.
o Néu =, thitdntai W e i, sao cho

Ay O, A, cF, va Ay #F.
Do d6, F co6 dung 2 phan tu, gia sa rang F ={X, X, }. Khi
do,
Ay We S {0
Bay gio, voi mdi i <2, ta dat
U; = X\({Io{yn) : We g}, @)
va U =V. Khi d6, U; mé v6i moi i < 3. Hon nita, ta cd
Khang dinh 1: F €{U;,U,,Us),.
Boivi F cUj nén
Fcu,:i<3}
Hon nia, ta co
U NnF#J véimoi i<3.
That vy, néu i =3, third rang rang F NU; #J, va néu
<2, thido
FA{yOWV): W eF}r=9,
F\U; #9 va(3) néntasuy ra FnU; # .
Khang dinh 2: (U;,U,,Uz), N4, We i }=2.
Gid sit We iy, khi do
(@) Néu We, thiton tai i <2 saocho A, ={x}.
Boivi U, n{X}=9 nén
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Ay ={%}&U,U,,Ug),.
(b) Néu we g, thido y(W)¢U; véi moi i <3 nén
ta suy ra rang
Ay & A, i <3},
Do do, A, ¢(U;,U,,Us),.

Nhu vay, (U;,U,,U3), 1a 14n cdn mo caa F trong
F,(X) thoa min

<U11U21U3>2 ﬂ{AW W S 110}= @
Do d6, {A, : W e Uy} 1a tap hop dong.

3.2. Ddanh gia

Céc két qua méi trong bai bao dugc thé hién & cac dinh
li: Binh 1i 3.1.1, 3.1.2 va 3.1.3, trong d6

- Pinh 1i 3.1.1 1a két qua vé ho HCP trong khong gian
topo, va Pinh 1i 3.1.2 la két qua ve ho wHCP trong khong
gian topo, cac két qua nay tuong tu két qua vé ho CP trong
tai liéu [1].

- Pinh i 3.1.3 1a két qua khing dinh rang tinh chét
wHCP dugc bao toan tir khéng gian topo X 1én tich dbi
xung F, (X).

4. Két luan

Trong bai bao ndy, nhom tac gia nghién ctru cac tinh
chat vé ho bao ton bao déng, ho bao ton bao déng di truyén
va ho bao ton bao dong di truyén yéu trén khéng gian topo
va trén tich d6i xing cdp N. i dua ra cac két qua mai
rang, hop cta hai ho HCP (WHCP) ciing 12 ho HCP (tuong
tmg, wHCP), va ho wHCP dugc bao toan Ién tich dbi xing
cap 2.
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