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Chuong 1. Khong gian topo

1.1 Cac khai niém co ban

1.1. Cac khai niém cc ban

1.1.1. Dinh nghia. Cho tap hgp X. Ho 7 céc tap con ctiia X dugc

goi 14 mot topo néu thod man cac dieu kién sau

(T1) ¢, X €T;

(T2) Néu Gy €T, acAthi | ] G, €T;

aeN

(T3) Néu G,GeT,thiGiNGyeT.

Khi d6 cap (X,7) dudc goi 1a mot khong gian topo. Cac phan ti
cua X dugc goi la diém cta khong gian topo, cac tap hgp thudec 7 dugc
goi 1a cac tap md.

Nhan xét rang tit (T3) ta suy ranéu G; € 7,i=1,...,n, thi

ﬁ G eT
i=1
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Chuong 1. Khong gian topo

1.1 Cac khai niém co ban

Cac vi du. 1) Gia st X la mot tap hop tuy v, 7 = {¢, X'}. Khi d6 T
14 mot topo trén X va né dudge goi 1a topo tho tren X, (X, 7T) duge goi
la khong gian topo tho.

2) Gid st X 1a mot tap hop tuy §, 7 = P(X). Khi d6 7 1a mot topo
trén X va né duge goi 1a topo roi rac trén X, (X, 7) duge goi 1a khong
gian t6po rdi rac.

3) Gid sit X = R. Ky hiéu

T = {| J(ai, bi)lai, bi € R,a; < by, i €1, I 1a tap chi s6 tuy }.
icl

Khi d6 7 1a mot topo trén X va né duge goi 1a topo tu nhién hay
topd thong thuong trén R.
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Chuong 1. Khong gian topo

1.1 Cac khai niém co ban

1.1.2. Pinh nghia. Cho tap hgp X. Gid sit 7, U 1a hai topo trén X.
Ta noéi rang topo 7 1a thé hon topo U (hay t6po U 1a min hon topo 7))
néu 7 C U. Lic d6 ta ciing néi rang topo 7 1a yéu hon topo U (hay
topo U 1a manh hon topo 7).

1.1.3. Dinh nghia. Cho khong gian topo (X, 7). Tap E C X dugc
goi déng néu tap X \ E 1a md.

Nhan xét Ky hieu F 1a ho tat ca cic tap con doéng clia khong
gian topo X. Khi d6 ho F c6 cac tinh chat

(Fl) o, X € F.

(F2) Giao ctia mot ho tuy y céc tap hop thude F cing thude F;

(F3) Hop cua hai tap hop thuoc ho F cang thudc ho F;
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Chuong 1. Khong gian topo

1.1 Cac khai niém co ban

1.1.4. Dinh nghia. Cho khong gian topo X, E C X. Giao ciia ho tat
ca cac tap con dong ciia X ma chita E cling 1a mot tap dong chita E.
Ta goi giao d6 1a bao déng ctia Eva ky hieu 1a E, nghia la

E=(){F:F déng,ECFCX}.
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Chuong 1. Khong gian topo

1.1 Cac khai niém co ban

1.1.4. Dinh nghia. Cho khong gian topo X, E C X. Giao ciia ho tat
ca cac tap con dong ciia X ma chita E cling 1a mot tap dong chita E.
Ta goi giao d6 1a bao déng ctia Eva ky hieu 1a E, nghia la

E=(){F:F déng,ECFCX}.

1.1.5. Cac tinh chéit ctia bao déng

a) E C E v6i moi E C X;

b) Néu E C F C X, thi E C F;

c) Véimoi E,F C Xtaco EUF =EUF;
d) E=(E)= _
e) Gia st E C X. Khi d6 tap E la dong khi va chi khi E = E.
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Chuong 1. Khong gian topo

1.1 Cac khai niém co ban

1.1.6. Dinh nghia. Gia sit X la khong gian topo, A C X. Tap U C X
dudc goi 1a lan cdn cia A trong X, néu ton tai tap mé V C X sao cho
AcCV cU.

Truong hop A = {x}, thi ta néi rang U la lan cin cia diém x.
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Chuong 1. Khong gian topo

1.1 Cac khai niém co ban

1.1.6. Dinh nghia. Gia sit X la khong gian topo, A C X. Tap U C X
dudc goi 1a lan cdn cia A trong X, néu ton tai tap mé V C X sao cho
ACV cCU.

Truong hop A = {x}, thi ta néi rang U la lan cin cia diém x.

1.1.7. Ménh dé. Gid s X la khong gian topo, x € X. Ky hiéu U(x) la
ho tét cd cdc lan can cia diém x. Khi dé ta cé

(1) Néu V € U(x), thi x € V;

(2) NéuV elU(x)vaVC W, thh Wel(x);

(3) Néu U,V elU(x), thh UNV € U(x) ;

(4) Néu U € U(x), thi ton tai V € U(x) sao cho V C U va U € U(y)
vdi moi y € V.

Chiing minh danh cho ban doc.
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Chuong 1. Khong gian topo

1.1 Cac khai niém co ban

1.1.8. Dinh nghia. Gia st X la khong gian topo, E C X, x € X.
biém x dudc goi 1a diém trong ctia E néu E 1a mot 1an can cia x;
Diém x dugc goi 1a diém ngoai ciia E néu X'\ E 1a mot 1an can cla x;
biém x dudc goi 1a diém gidi han ctia E néu véi moi lan can U clia x

ta luon c6 UN (E\ {x}) # ¢;
biém x dudc goi 1a diém dinh ctia E néu v6i moi lan can U ciia x ta

luon c6 U N E # ¢;
Diém x dudc goi la diém biéen ctia E néu v6i moi lan can U ciia x ta
luon c6 UNE # ¢ va UN(X\ E) # ¢;

Tap hop tat ca cac diém trong ctia E dudc goi 1a phan trong ctia E
va ky hiéu la E° hay IntE;

Tap hop tét ca cac diém ngoai ctia E dudc goi 1a phan ngoai ciia E
va ky hiéu la ExtE;

Tran Vin An () Chuyén dé Cao hoc nganh Toén Vinh, 10/2008 8 /111



Chuong 1. Khong gian topo

1.1 Cac khai niém co ban

Tap hop téat ca cac diém giéi han cta E dugc goi la tap din zudt cia
E va ky hiéu 1a E';

Tap hop téat ca cac diém bien ctia E dudc goi 1a bién clia E va ky
hiéu 1a JE.
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Chuong 1. Khong gian topo

1.1 Cac khai niém co ban

Tap hop téat ca cac diém giéi han cta E dugc goi la tap din zudt cia
E va ky hiéu 1a E';

Tap hgp tat ci cac diém bien clia E dudc goi la bién ciia E va ky
hiéu 1a JE.

1.1.9. Ménh dé. Cho khong gian topo X. Khi do
(1) Tap E C X la dong khi va chi khi E' C E;
(2) E=EUE';
(3) Bao déng ciia E la tap déng bé nhat chiia E.
1.1.10. Ménh dé. Cho khong gian topo X. Khi do
(1) Phan trong cia E la tdgp md lén nhat dugc chita trong E;
(2) Tap E C X la md khi va chi khi E la lan cin ciia moi diém
thuoc no.

Chiing minh xem nhu bai tap.
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Chuong 1. Khong gian topo

1.1 Cac khai niém co ban

1.1.11. Dinh nghia. Cho khong gian topo (X,7). Ho B C 7 dudc goi
13 mot co sd ctia topd 7, néu véi moi x € X va véi moi lan can U cla
x, ton tai V € B sao cho x € V C U.
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Chuong 1. Khong gian topo

1.1 Cac khai niém co ban

1.1.11. Dinh nghia. Cho khong gian topo (X,7). Ho B C 7 dudc goi
13 mot co sd ctia topd 7, néu véi moi x € X va véi moi lan can U cla
x, ton tai V € B sao cho x € V C U.

1.1.12. Dinh 1y. Diéu kién can va di dé ho B C T la mot co sd ciia
topo T 1a moi U € T ¢6 thé biéu dién dugc dudi dang U = U V; vdi
iel
VieB,iel.
Chitng minh. DU Tt gid thiét dieu kién dt ta c6 B C 7. Bay gio gia
st x 1a diém bat ky thuoc X va U la lan can md bat ky ctia x. Vi
U=JVivéiVieB,icl nenton tai i, € I sao cho x € V;, C U.
iel

CAN Gia stt B 1a co s6 ctia topo 7. Khi d6 BC 7. Giast U € 7T,

nghia 13 U 13 tap mé trong X. Theo Dinh nghia 1.1.11 v6i bat ky x € U

Tran Vin An () Chuyén dé Cao hoc nganh Toén Vinh, 10/2008 10 / 111



Chuong 1. Khong gian topo

1.1 Cac khai niém co ban

ton tai Vi € B sao cho x € Vi, C U. Vithétacs Uc | ] Vi C U. Do
xeU
d6 ta thu duge U= | J Vi véi Vi € B véi moi x € U.
xeU
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Chuong 1. Khong gian topo

1.1 Cac khai niém co ban

ton tai V € Bsao cho x € Vi, C U. Vithétaco U C U Vi C U. Do
xelU
do6 ta thu duge U = U Vi v6i V€ Bvéimoi x € U.
xeU

1.1.13. Ménh dé. Gid st B la mot ho cdc tap con nao dé cia mot

tap hop X cho trudc sao cho X =U{B : B € B}. Néu vdi moi cip

U,V € B va vdi moi x € UNV, ton tai W € B sao cho

x €W cCUNV, thi ton tai mot topo T tréen X nhan ho B lam co sd.
Chiing minh. Ky hieu 7 1a ho tat ci cdc hop tuy ¥ clia cdc phan tit

thuoc B. Khi d6 dé thay rang 7 thod méan cac diéu kién (T7) va (Tp).
Bay gio gidstt U,V eT.Laybatky xc UNV,taco x € U,x € V.

Do déton tai Vi e Bva Vb e Bdéx e Vy C U, x € Vo, C V. Béi vay

x € Vi N V. T gid thiét suy ra ton tai W, € B sao cho

xeW,cvinWcunV.
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Chuong 1. Khong gian topo

1.1 Cac khai niém co ban

T désuyra UNV C U Wi, Cc UN V. Vi thé ta c6
xeunv

unv = U W, eT.
xeunVv

Do d6 7 1a mot topo. Tt Dinh 1y 1.1.12 suy ra rang 7 nhan B lam co
sG.

Tran Vin An () Chuyén dé Cao hoc nganh Toén Vinh, 10/2008 12 /111



Chuong 1. Khong gian topo

1.1 Cac khai niém co ban

T désuyra UNV C U W, Cc UN V. Vi thé ta co
xeunv

unv = U W, eT.
xeunVv

Do d6 7 1a mot topo. Tt Dinh 1y 1.1.12 suy ra rang 7 nhan B lam co
sG.

1.1.14. Dinh nghia. Ho o céc tap con cua khong gian topo (X, 7)
duge goi 1a mot tién co sd clia topd 7 trén X néu X = U{S:S € o} va
ho tat ci cac giao hitu han ctia cdc phan tit thuoc ho o lap thanh mot
co s cua topo 7.

Vi du. Trong R ho o = {(—0o0, a), (b, +00) : a,b € R} 1a mot tién co sG
cua topd thong thuong.

S S
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