ThS. Nguyén Thi Lan Huong




- DN1: Tap Atrong KGVT E dugc goi 12 tdp 16i néu VX, y € Athi AX + py € A,

- DN2: Tap A dugc goi la tdp can doinéu vV x e Athi Ax e A, V A ma Al < 1.

- DN3: Tap A trong KGVT E duoc goi 1a tdp hdp thu néu V¥V x € E, 31 > 0 sa0
cho x € uA, Vi y| > A.

- DPN4: Khong gian vecto trén truong K, trén do6 cé trang bi mot td pod tuong

thich véi cau trdc dai sé duge goi 12 khéng gian vecto td po.

- DN5: Khéng gian vecto t6 pd E goi 1a khdng gian 16i dia phirong néu E ¢6 1 co

s& 1an can gom C4c tap 10i.



* Tinh chat 1: Moi 1an cén cua X € E nhan duoc boi sy tinh tién 1an can nao dé
ctia 0 € E. Ttc 13, U 1a mot 1an cén ctia X € E < ton tai 1an can V ctia 0 e E sao
choU=x+V.

* Tinh chét 2: Boi vo hudng khac 0 cua mot 0-1an can la mot 0-1an can.

* Tinh chat 3: Moi 0-1an can U 14 ht, nghia la v&i moi X € E, ton tai € > 0 sao

cho Ax € U v&imoi [A| <&, va cO mot 0-lan can V dé V + V < U.

*Tinh chat 4: Moi 0-1an can chira mot 0-1an can can. (0-1an can U goi & can néu
AX € UVA: A <1 VX e U).



+Gia sir A la tap 161, A 13 bao dong cua A.

AWeV(x):x U A

Xetx,y €A, taCO{EIVeV(y):y VoA

Y o€ [0, 1], dé thay (aU + (1-a)V) eV(ax + (1-a)y)
Ma (aU + (1-a)V) < (aA + (1-a)A) = A (do A 161)

Vay: (ax + (1-a)y) € AV ae [0, 1], V X, y €A.



+Gia sir B 1a tap can ddi. Xétx € B. XétA: 0 < |A| < 1.

V6i YU € V(AX) = 7U € V(X) = 7UNB #0.

Ayel

\yeB (do B can dbi va |A| < 1)

Suyraily e %UmB = {

Dods,UNnB=¢VUeVOAX)=Ax € BV Athéamin: 0<[A|<1.
Néud=0=V xe B:0=2x eB B.
Nhu vay, AX € B VB, V A thoa mén: 0 < [A| < 1.

Vay B 14 tap can d6i.



DN1: Gia st E la KGVT trén truong K. Mot p: E —> R duoc goi la ntra
chuan trén E néu nd thoa man céc diéu kién:

1) p(x) =0,

2) p(Ax) =|Al.p(x), VX € E, V A € K,

3) px+y)<p(x)+ply) vVx,y € E.

PN2: Véi mdi tap tuyét d6i 10i, hap thu A c E, ¢6 tuong Gmg mot nira

chuan pj:

Pr(X) =inf{A: A >0, x € AA}

Nira chuin twong Gng véi tap hop tuyét doi 16i x4c dinh nhu trén dugc goi

|a phiém ham Minkowski ctia A.



a) Néu p lién tuc tai 0 thi Ve > 0, 3 1an can V sao cho: Vx € V: p(x) =
PO = p(x) - p(0)] <&.
Voiatuyy € E: |p(X) —p(a)|<p(x—a)<eVXxea+V.

Vay p lién tuc tai a bat ky.




b) + Néu U la 1an can thi Ve > 0: p,(x) <& V¥ X € €U la lan can.
Vay py lién tuc tai O.

+ Gia str p lién tuc tai 0: {X: py(x) < 1} la tap mo < U.

0 e {x:py(X) <1} = U lalén can cua O.

V={xpy(x) <1} = V={x: py(x) <1}

=VcUcV

— U=V vaU=V.



Dinh ly: Cho E 14 khdng gian 16i dia phuong, A, B 1a cac tap 16i sao cho A N
B = ¢. Khi d6, néu A 1a tap mo thi ton tai f € E’ sao cho: f(A) N f(B) = ¢.

Chirng minh
TacOA—B1316i, Amé =A-Bmo,AnB=¢nén0 ¢ A—B.
Do d6, ton tai siéu khong gian con dong H = f1(0) (f € E’, f#0)
Saocho0 e HHHN (A-B) =¢.

Vay 0 ¢ f(A - B).

Suy ra f(A) N f(B) = ¢.



*PN: Gia st U 12 1an can tly y trong KG 16i dja phuong E. A ¢

E duoc goi la c6 dd nho capUnéu x—y e UV X,y € A.

Tap hop A duogc goi 12 tap gan compact (hoan toan bi chin) néu
v6i moi 1an can tuyét doi 16i U < E, A c6 thé phi duoc bang 1
s6 hitu han Cac tap c0 do nho cép U tacla Ac UA, 1=1,...n

va A, c6 do nho cap U.



*Tap gan compact 12 tip bi chin
Chung minh

A 12 tap gan compact. U 12 1an can bat ky tuyét d6i 16i = 3 a, i

=1,...,nsao cho
Acu(g+U)voii=1,...n
Do U la tap hép thu nén ton tai A >0,i=1,....,n: g € AU.

Chon A >max A; +1

SuyraAc u(a + U) cu(lU + U) < AU.

Vay A bi chan.



* Néu A, B 14 tap can doi thi A+ B 14 tap can doi
Chung minh

VxeA VyeB,VAeKthoamin|i| <1, taco:

AMX+y)=(Ax+Ay) e A+Bviix e Avady € B.

Vay A + B la tap can doi.




* Hop, giao cua mot ho bat ky cac tap can dbi 1a tap can d6i
Chung minh

Xétho {U_}, o e | céc tap can doi.

+bat U =uU,

Lay x e U thi ton tai o, € | sao cho: x € U,,.

Dodo Vie Kvéi|A|<1l:Ax e U, c U,

Vay U 1 tap can dbi.

+V=nV,

Lay X € V thi ton tai o € | sao cho: x € U,,.

Do do Ve Kvoi[A|<1:Ax e U,c U= Ax € V=nU_  Vire
K: Al <1

Vay V la tap can doi.



Chtrng minh
* Dé thay d 14 metric vi thoa man 3 tinh chat ctia metric.

* Do trong KGVT td pd, moi lan can déu l1a tap hut nén néu ching minh dugc

hinh cau don vi B(0, 1) khéng 1a tap ht thi ta c6 DPPCM.
18N _tuc _tren R)._ta xac _dmnh _1obo Xét B(O, 1) = {f e C(R) d(f, O) < 1}
Xét ham s6 g(X) = x, g € C(R).

Gia str B(0, 1) la tap hut =3 A > 0 dé g € AB(0, 1)

=3feB(0,1):g= Mo f=59.

. 4(F.0) |ig| 0 .
uy ra. , = Su =sup ——-=1.
Y / xer 1¥8l  xer 1+H]

vecto topo khong?
Do do6, f ¢ B(0, 1) — mau thuan véi gia thiét.
Vay B(0, 1) khong la tap hat.

Vav C(R)Y khona 13 KGN/T tA nA






