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Loi nodi dau

Gido trinh “Topo dai cuong” trinh bay nhimg khdi niém co ban
cua topo, cach xay dung topo, phan loai cdc khong gian topo, su dong
phoi gita cdc khong gian topo va xét truong hop riéng cua khong gian
topo nhu khong gian compac, khong gian lién thong, khong gian
métric, ... . Pay la nhimg kién thic co s& can thiét cho nhiéu linh vuc
todn hoc khdc nhau nhu Giai tich ham, Ly thuyét do do va tich phan,
Topo dai s6, Hinh hoc vi phan, ... .

Gido trinh dugc viét trén co s nhitng bai giang cho sinh vién nam
thit 3 h¢ Cr nhan nganh Toén va sinh vién hé Sau dai hoc nganh Todn
cta khoa Todn, truong Pai hoc Su pham — Pai hoc Thai Nguyeén.

Gido trinh bao gém 4 chuong, trong moi chuong ¢6 néu nhiéu vi
du minh hoa va ¢6 phén bai tap co ban dé sinh vién tu giai.

Trong 14n xuét ban ddu tién nay chéc rang khong tranh khdi thidu
s6t. Ching t0i mong nhan dugc su gép ¥ cuia ban doc.

TAC GIA



Chuong O
NHUNG KIEN THUC cO s&

§1. CAC PHEP TOAN VE TAP HOP

1 Giao, hgp, hiéu
Déi v6i céc tap con A, B, C clia tap hop X ta cé:
AUB=BUA,
ANB=BNA,
AUBUC)=(AUB)YUC,
ANBNC)=ANBNC,
ANBUCO=ANBYUANCQC),
AUBNC=AUB)N(AUOQ),
XN(AUB)=(X\A)NX \ B), (Cong thic De Morgan)
XN(ANB)=(X\A)U X\ B), (Cong thic De Morgan)
A\B=ANX\B),
(ANB)\C=A\(BU Q),
X\(A\B) = BU (X\A).

Gia st (A);e; va (By), < 12 hai ho nhimg tap con tuy ¥ cha tap
hop X. Khi dé:

(UAJH[HBKJ:U(A;HBK),

i€l i<l
ksK



(ﬂAJU(B) N(AUB,)

icl i

izl
k=K

X\[UA j ﬂ(X \ A;) ,(Cong thic De Morgan m& rong)

isl

X\ (ﬂ Ai) = U(X \ A;) . (Cong thiic De Morgan md rong)

i€l i=l

2 Tich Pécéc

Gia s, X va Y la nhimg tap hop, XxY 14 tich DPécic chia ching.
V6i U, U,c XvaV,, V, C Y ta cé:

(U;xV) N (UpxVy) = (U, N UV, N V),

(UxV) U (U,xV,) ¢ (U, U Uyx(V, U V,).

3 Anhxa
Cho dnh xa f: X — Y. Dadi véi batky A, B c X ta cé:
f(A U B) = f(A) U(B),
f(A N B) c f(A) N{(B),
f(A) \ f(B) c f(A \ B).
Gia st (A));¢; 1a ho nhiing tap con thy y clia tap hop X. Khi dé:

(Ao =Jt),
i=1 i=1

() A) <A
=1 izl

bai véi bat ky M, N c Y ta cé:
f'M U N) = f'(M) U fF1(N),



"M N N) = £'(M) N (N,
FAM N N) = 7'(M) \ YN,
f(t'M)) = M N £(X),

Gia st (M), 12 ho nhimg tap con thy ¥ ctia tap hop Y. Khi dé:

fﬁl (U Ml) s Uf_l(Mi) )
1=1 i<l

! (ﬂMijzﬂf"(Mi).
1=l izl

§2. QUAN HE THU TU

Quan he hai ngoi < trén tap hop X duoc goi la mot quan hé thi tu
ncu cac diéu kién sau thoa man:

a) Phan xa: x <x,¥xe X.

b) Phéan d6i ximg: ¥x, y € X, néu x < yvay<xthix = y.

¢) Bac cau: ¥x,y,ze X, néux <y vay<zthix < z.

Tap hop X da trang bi mot quan he thi w < dugc goi la tap sap
thr . Néu x <y, ta néi x dimg trude y» hay X nho hon hoac bang y.
Khi x<yvax#y,tasé vitl x < y- Ta néi hai phan tr x vay trong X
la so sénh dugc néu x <y hoac ¥ £X.

Cho X la tap sap tha tu. Phan tr ae X duoc goi la phan tr cuc
ti€u (twong tmg cuc dai) trong X, néu Vx € X, diéu kién x < a (tuong
ng a < x) kéo theo x = a. Trong mot tap sap thit tu khong nhat
thi¢t phai luon ¢6 phan cuc tidu (cuc dai), va cling ¢6 thé ¢é nhicu
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