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TOM TAT

Muc tiéu ciia bai bdo la nghién civu sw biéu dién ciia nén Bishop-
Phelps trong khong gian hitu han chiéu dwdi cac chudn khéc nhau.
Pau tién, dinh nghia vé cdc nén trong khéng gian hitu han chiéu
duwoc nhdc lai, kem theo cac vi du minh hoa vé non Bishop-Phelps
6 cd phan trong bang rong va khdc rong. Tiép theo, bai bdo xem
xét cdc tinh chat ciia nén Bishop-Phelps. Cudi ciing, nhitng non
nay dwoc sie dung dé biéu dién cac nén co ban trong khéng gian
hitu han chiéu nhuw nén Orthant khong am, non Lorentz, va cdc non
co lién quan khac.

Tir khod: Khong gian hitu han chiéu, nén, nén Bishop-Phelps, tinh
chat

ABSTRACT

The aim of the article is to study representations of Bishop-Phelps
cones in finite-dimensional spaces under various norms. First, the
definitions of cones in finite-dimensional spaces are recalled,
accompanied by examples illustrating Bishop-Phelps cones with
both empty and non-empty interiors. Next, the article explores the
properties of Bishop-Phelps cones. Finally, these cones are utilized
to represent foundational cones in finite-dimensional spaces,
including the non-negative Orthant cones, Lorentz cones, and
other related cones.

Keywords: Bishop-Phelps cone, cone, finite-dimensional space,
property

1. GIOI THIEU

Non thtr ty 1a mdt cong cu cbt yéu cho cac md
hinh bai toan t&i wu vector trong khdng gian hitru han
chidu. Nén duge st dung nhiéu nhat trong khong
gian R™ 1a non Orthant khong 4m R7?. Gan ddy, mot
trong nhitng nén ma c6 nhiéu tmg dung trong cac
truong hop thuc té va danh duoc nhiéu sy quan tam
cua cac nha todn hoc 1a nén Lorentz trong khong

nén Lorentz nhu Fang et al. (2009), Dong et al.
(2012), Anh and Danh (2016a), Chang et al. (2018),
Bueno et al. (2021). Ngoai ra, mdt non khac cling
dugc xem xét vi muc dich Gng dung cua no6 la non
tir dién voi cac cong trinh nghién ctru vé nén nay
nhu Konnov (2003), Bianchi et al. (2010), Anh et al.
(2014 2016b), Anh and Duy (2018) nhung hiu het
céc két qua hién c6 cho cac loai bai toan vector tong
quat trong t6i ru hoa khong thé ap dung cho céc bai

gian R™. Cac bai toan c6 lién quan dén toi uu theo
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toan lién quan dén noén tir dién vi noén nay khong
dong cling khong mo.

Mot loai non duge sy quan tim nhiéu cua cac
nha toan hoc 14 nén Bishop-Phelps do tinh chét dic
trung 1a moi nén 10i, (déng va co dinh trong khong
gian R™ déu c6 thé biéu dién dudi dang nén Blshop-
Phelps. Non nay ¢ thé ¢co phan trong bang rong
hoic khac réng va duoc biéu dién dudi nhiéu dang
n6n khac nhau tuy thudc vao viéc chon phiém ham
tuyén tinh ¢ va chuén || - || trén R™. Xuét phat tir
nhimng cong trinh ndi tiéng cia Bishop and Phelps
(1962), Phelps (1974), cac tac gia da dinh nghia mét
loai nén quan trong trong 1y thuyét tdi wu. Nhimg
no6n ndy sau do dugce goi la nén Bishop-Phelps (viét
tat la BP). Déy la non c6 y nghia rat 16n boi vi no
duoc biéu dién dudi nhiéu dang nén khac nhau.
Trong nhitng ndm qua, di c6 rat nhiéu céng trinh
nghién ctru vé noén Bishop-Phelps. Cu thé,
Bednarczuk (1996) da sir dung non Bishop-Phelps
va nhitng tinh chét cua né dé thiét 1ap diéu kién du
cho tinh ntra lién tuc dudi ctia anh xa nghiém cho
bai todn tdi wu vector. Vao ndm 2009, Jahn da khao
sat nhimg tinh chit quan trong cua non Bishop-
Phelps, trong d6 c6 thiét 1ap cong thuc tinh 10 rang
cho phén trong va non dbi ngau cua no. Tiép theo,
Eichfelder and Ha (2013) d4 dwa vao ciu trac th tu
chira bién dugc dinh nghia bai nén Bishop-Phelps
va bang cach st dung phuong phap vo huéng hoa,
cic tac gia da thiét 1ap cac diéu kién ton tai nghiém
cho bai toan t6i wu vector don tri hodc da tri duéi
quy tic Fermat va quy tic nhan tir Lagrange. Sau d6,
Ha and Jahn (2017) d tiép nbi cong trinh ciia Jahn
(2009b) dé nghién ctru nhimg tinh chit cua non
Bishop-Phelps trong nhiing truong hop dac biét 1a
chudn cua phiém ham tuyén tinh co gi tri bang 1.
Hon nita, Eichfelder (2018) da xay dung anh xa c6
céu trac thi ty chira bién trong d6 khong gian anh
dugc biéu dién dudi dang non Bishop-Phelps co
minh hoa vi du trong khong gian Hilbert hiru han
chiéu. Gan ddy, Ha and Jahn (2023) d4 dua ra nhiing
tinh chat dic biét ctia non Bishop-Phelps cho boi
phuong trinh trong khong gian Banach. Qua cong
trinh nay, cic tac gia biéu dién cac noén Bishop-
Phelps dugc cho bdi phuong trinh trong mot so
khéng gian Banach ¢ dién, 4p dung trong bai toan
diél‘l khién t6i wu va xap xi trong khong gian hitu han
chieu.

Mot trong nhiing tinh chét quan trong ctia ndn
Bishop-Phelps 1a moi non 16i, déng, ¢6 dinh trong
khong gian R™ déu c6 thé dugce biéu dién dudi dang
n6n Bishop-Phelps. Piéu d6 duoc ching minh trong
cong trinh ndi tiéng cua Petschke (1990). Do d6, nén
Bishop-Phelps duoc xem 1a mot dang hop nhét cua
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nhimg nén co ban trong khong gian hitu han chiéu.
Tuy nhién, sy biéu dién nay ciing kha phuc tap vi
phu thudc rit nhiéu vao khong gian cac phlem ham
tuyen tinh lién tuc va chuén trén R™. Do d6, két qua
trén thuong duoc st dung & phuong dién 1y thuyét
va chua tim thay mot cong trinh nghién ctru nao
khao sat ddy du vé viéc biéu dién nay ma chi dimg
lai dudi dang mét vai vi du don gian (Eichfelder &
Ha, 2013; Ha & Jahn, 2023).

Vi ¥ nghia va tAm quan trong cua nén Bishop-
Phelps ciing nhu 1am nén tang cho cac vi du, phan
vi du trong viéc xem xét cac mo hinh t6i wu dua trén
nén thir tu Bishop-Phelps, nghién ctru dwoc thuc
hién dé khao sat su biéu dién cu thé theo cac chuin
clia cac non co ban trong khong gian hitu han chiéu
thong qua nén Bishop-Phelps.

2. KIEN THUC CHUAN BI

Cho (X, || - ||) 1a khong gian dinh chuan thuc htru
han chiéu, viét tat 1a X, khong gian doi ngau cua X
la X", tire la khong gian cac phiém ham tuyén tinh
lién tuc tir X vao tap hop s6 thuc R.

Véi A la tap con khic rng cua X, ta ky hiéu phﬁn
trong, bao dong cua A lan lugt 1a int4, clA va non
sinh ra boi A 1a

cone(4):={ta:t =2 0,a € A}.
Ky hiéu || - || va || - ||, 1an lugt 1a chuan trong X
va khong gian do6i ngau X*, voi

(0]
lpll. LidCl

TR voi moi ¢ € X,
x+0

Trong bai bao nay, ta xét khong gian hitu han
chiéu X = R™ nén ngay sau ddy, mot s6 khai niém
c6 lién quan trong R™ dugc nhac lai.

Dinh nghia 2.1. Cho x = (x1,x,, ..., x,) € R™.
Ta c6 mot s6 chuan trong khong gian R™ nhu sau:

lxlly = Toea | + |2z ] + - + [

Il = [ +x3 + 4 2,

s 1xnl3:

Chuan ||-||z con dwoc goi 1a chudn Euclide.

llxllee = max{|x,[, [x,], ...

Pinh nghia 2.2. Phdn trong cia tp hop A €
R™, ky hiéu 12 int(A) 13 tdp mé 16n nhat (theo nghia
tap hop) chira trong A.

Pinh nghia 2.3. Bao dong cua tap hop A c R™,

ky hiéu 14 c1(A) 1a tap dong nho nhét (theo nghia tap
hop) chtra A.


https://vi.wikipedia.org/wiki/T%E1%BA%ADp_h%E1%BB%A3p
https://vi.wikipedia.org/w/index.php?title=Phi%E1%BA%BFm_h%C3%A0m_tuy%E1%BA%BFn_t%C3%ADnh_li%C3%AAn_t%E1%BB%A5c&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Phi%E1%BA%BFm_h%C3%A0m_tuy%E1%BA%BFn_t%C3%ADnh_li%C3%AAn_t%E1%BB%A5c&action=edit&redlink=1
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Pinh nghia 2.4. Tip A ¢ R™ duoc goi 1a 1dp loi
néu véi moi x,y € Avat € [0,1], ta co:
tx+ (1 —t)y e A.

binh nghia 2.5. (Jahn, 2009) Tap C duoc goi la
non néu voi moi x € C va A € R,A = 0 thi ta ludn
coAx eC.

Dinh nghia 2.6.

(a) Non € duoc goi la rdn néu né ¢ phan trong
khéc rong, tirc 13 intC # @.

(b) Nén € duoc goi 1a [6i néu no 1a tap 10i.

(¢) Nén C duogce goi 1a déng néu nd 1a tap dong.

(d) Nén C duoc goi 1a c6 dinh néu

Cn(-C)={0}.

Dinh nghia 2.7. (Luc, 1989) Mot tap con B < €

duoc goi la co sé cia nén € néu B khdong chira phan

tr 0 va véi mdi ¢ € C,c # 0 thi ton tai duy nhit b €
B vat > 0saochoc =tb.

Tiép theo, ta nhic lai dinh nghia cac loai nén cu
thé trong khong gian R™.

Pinh nghia 2.8. Non Orthant khong am trong
khong gian R™, ky hiéu 1a R} duoc dinh nghia la:
R? = {x = (%1, %3 ., %) € R™x; 2 0,i = 1,n}.

Pinh nghia 2.9. (Anh & Duy, 2018) Nén tir dién

(Lexicographic Cones) trong khong gian R", ky
hiéu 1a Cf},, dugc dinh nghia nhu sau:

Chy = {0} U {x = (x1, x5, ..., x,) ER™
3i =1,_n, x>0,x=0,j=i+1n}
Nén tir dién 1a non khong déng ciing khong ma.

Pinh nghia 2.10. (Anh & Danh, 2016) Non
Lorentz trong khong gian R™ dugc xac dinh nhu sau:

n
Clor -

{x = (%, %2, .., Xp) ER™ x,

> \/xf +x2 4+ x2 }

Djnh nghia 2.11. (Ha & Jahn, 2017) Cho ¢ €
X* bat ky, mot tap duoc xac dinh badi
C(¢) = {x e X:p(x) = |||}
duoc goi 1a non Bishop-Phelps.
Vi du 2.1. Cho Y = R? véi chuén || - ||, ta xét

phiém ham tuyén lién tuc ¢: R? — R dugc x4c dinh
nhu sau
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2
B0 = 90) = L x4 ),
vx = (x,y) € R
Véix = (x,y) € C(¢), thi

V2
d(x) = |Ixllz & 7(36 +y) = x%+y?
S x+y=V2/x2+y2

- {(x + )2 = 2(x? +y?)
x+y=0
o {(x -¥)*<0
x+y=0
F—yzo
x+y=0

=0

Vay nén Bishop-Phelps dugc xac dinh boi
C(p) ={(x,y) ER*:y =x,x =0},

1a ndn c6 phan trong bang rdng (Hinh 1).

4

> C(¢)

(2

27 2

-1 0 1 2 3 4

Hinh 1. Nén C(¢) = {x € R%:y = x,x > 0}

Vi du 2.2. Cho Y = R? vdi chuén || - ||, ta xét
phiém ham tuyén lién tuc ¢: R? » R dugc xac
dinh nhu sau

dx) =p(x,y) =x+,
vx = (x,y) € R
Véi x = (x,y) € C(¢p), thi

$(0) = Ilxlly & {x ty>JZEy?

x=0,y=0
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{(x+y)22x2+y2
o
x=0,y=0

{ x.y=0
xz0y=0

Vay nén Bishop-Phelps 1a C(¢) = RZ (Hinh 2).

Day 1a non Orthant khéng dm c6 phan trong
khac rong trong R2.

2 C(¢)

¢=(1,1)

Hinh 2. Nén R

_Nhén xét 2.1. M6t non Bishop-Phelps c6 thé co
phan trong bang rong hodc khac rong tuy thudc vao
phiém ham tuyén tinh ¢ va chuan dugc chon.

Non Bishop-Phelps dugc goi la khong tam
thudong néu no6 chira phan tir khac 0, tirc 1a

C(p)\ {0} # 0.
RO rang 0 € C(¢).
V6i € 1a non 16i dong c¢6 dinh trong Y v6i phan
trong khac rong (intC # @). Ky hi¢u nén cyc duong
C* vanon cyc duong chit cua C lan luot 1a

C:={feY:f(y) =0,Vy€C}
va
Ch:={LeY"L(y)>0,VyEC)

B0 dé 2.1. (Jahn, 2009a, B6 dé 3.21, tr. 77) Néu
Y 1a mot khong gian t6 pd tuyén tinh thuc va C la
nén 161 thoa intC # @ thi

intC ={y e Y:£(y) > 0,V € c*\{0}}.

3. NHUNG TiNH CHAT CUA NON
BISHOP-PHELPS

Vi nhitng vai tro va y nghia cua nén Bishop-
Phelps dugc dé cap o trén, ta co6 mot so tinh chat cua
chung nhu sau:

. B6 dé 3.1. Moi nén Bishop-Phelps déu 1a non
161, dong, c6 dinh.

Chirng minh.
* C(¢) 1a tap dong.

Lay {x,} 1a diy bt ky trong C(¢) sao cho x,
héi ty vé xy.Ta can chiing minh xy € C(¢p). Vi
X, € C(¢) nén tacod

d(xn) = llxyll.
Do tinh lién tuc cua € kéo theo
¢ (x0) = lIxoll,
tir 46 suy ra x, € C(¢).
* C(¢) 1a tap 16i.

Véi batky y,,y, € C(¢), t € [0,1], thi
+y; € C(¢p) nén ¢(y,) = ||ly.]l kéo theo
tp(y1) = tllyal.
+y2 € C(¢) nén ¢(32) = [1y,|l dan dén

1 =-0¢(2) = A - t)lly-ll.
Tur d6 ta suy ra dugc
tp(y1) + (1 = )P(v2) = tllysll + (1 = O)ly- |l
2 Ity |l + 11X = O)yall
2 [lty; + (1 = O)y.l.
Do do
ty1 + (1 — )y, € C(¢).
* C(¢) co dinh.

Tac6 0 € C(¢p) N (—C(¢)). Gia st ton tai phan
tir y khac 0 sao choy € C(¢p) N (—C(d))) thi

e = lyll va ¢(=y) = lI=yll-

Tir d6 suy ra

¢ = llyll va —¢) = llyll,
hay

¢ = Iyl va o) < =liyll,

didu nay vo 1y. Do d6
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C(@) N (—=C(¢))=10}.
B6 dé 3.2. Cho ¢, ¢4, ¢, € X*, khi d6
(@) C(¢1) N C(P;) € C(dy1 + 7).
(b)Néu a € R,a > 0 thi

Clap) = aC(¢) = C().
(c) Néu [|¢l. < 1 thi C(¢) = {0}.

(d) Néu ||¢]l, > 1 thi C(¢) 12 nén khong tim
thuong.

Chung minh.
(a) Lay y € C(¢1) N C(¢) thi

{y €C(¢0) {¢1(y) = ||yl
yEC(d) () =1yl

Tur d6 suy ra
$1() + d2() = llyll + Nyl > llyll,
nghia la
(@1 +¢2)») > llyll-
Dodoy € C(¢p1 + ¢,).

(b) V6i bit ky y € C(ag), vi C(ag) 1a noén va
A .1 .
a>0néntacé—y€ C(ag), twong duong véi

(z2) = [

Tir d6 suy ra

~) ==yl (3.1)

hay

o) =zl
Do d6 % € C(¢), tiacla y € aC(e).

Tu (3.1) ta cling dugc ¢p(y) = ||yl nén y €
C(9).

Vay C(ag) c aC(¢) c C(¢).

Nguoc lai, 1y phan tir bitky y € aC(¢) thi = €
c@)nen g (7)= [2]

Tu d6 suy ra p(y) = [|y|| nény € C(¢).

Mait khac, tr ¢p(v) = ||y|l va @ > 0 ta cling duge
ap(y) = |lyll. Do do, y € C(ag). Vay

aC(¢) c C(¢) c C(ag).
(c) Gia str ton tai y € C(¢) sao choy # 0,
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khi d6

Iyl < o) < lIgll.llyll < Iy,
didu nay vo 1y. Do d6 C(¢) = {0}.
(d)Lay y € C(¢), vi ll¢|l. > 1 nén ta cd
Iyll < ¢@) < lipll.llyll ding véiy + 0.
Do d6 C(¢) 1a nén khong tim thuong. [ ]

Sau ddy 1a mot s tinh chét duoc téng hop tir két
qué cua Jahn (2009b), Ha and Jahn (2017), Ha and
Jahn (2023).

B dé 3.3. (Jahn, 2009b; Ha & Jahn, 2017) Cho
phiém ham tuyén tinh ¢ € X*, khi d6

@ {y € X:p(y) > llyll} < int(C()).
Néu [|¢[l, > 1 thiint(C(p)) # @ va
int(C(¢)) = {y € X: p(y) > Ilyll}.
(b) ¢ € C(¢)*, voi
C(P)* = {£ eX:£(y) > 0,Vy € C(p)\{0}}.
_(c) Néu tdp B ={y € p(»):p(y) = 1} khéc
rong thi nd 1a mét co s& dong va bi chan cua non
C(¢).
) C(p)* = dl (cone(B(¢>, 1))) véi
B(¢, 1) ={£ eX": || - ¢ll. < 1}.
B6 dé 3.4. Cho ¢ € X*, khi d6 nén Bishop-
Phelps c6 dang
C@)={eXol =y}
khi va chi khi [|¢]], = 1.
Chitng minh.
Ta co

[162]]
[y 1l

llpll. = sup

y+0
Néu C(¢) = (y €X:6() = llyl}. ta gid st
rang ||¢||, > 1 thi ton tai y # 0 sao cho

[Pl
vl

, voimoi ¢ € X",

>1

hay |p(y)| > |lyll, diéu nay twong duong véi
d(y) > llyll hodc ¢p(y) < —llyll-
+Néu ¢p(y) > llyll thiy € C(¢), vo .

+ Néu ¢p(y) < —llyll thi —p(y) > llyll, twong
duong v&i ¢p(—y) > ||-y||. Pat z=—ythiz# 0
va¢p(z) > ||z|| nén z € C(p), vo 1y.
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Do do llgll. = 1.
Nguoc lai, néu ||¢||. = 1 thi v6i phan tir bat ky
y trong C(¢), ta cd
Iyl < o) < lIgll.llyll < llyll.

Tur d6 suy ra
o) =yl

Vay C(¢) ={y e X:p(y) = llyll}-

B6 dé 3.5. (Ha & Jahn, 2017) Cho X 1a khong
gian Banach, khi d6 X 1a khong gian phan xa khi va
chi khi v&i moi ¢ € X* ma |[¢]l, =1 thi C(¢) 1a
n6n khong tam thuong.

B6 dé 3.6. (Ha & Jahn, 2023) Cho C(¢) 1 nén
Bishop-Phelps véi ||@]|. = 1. Khi do,

lys + 2l = Ny Il + Nyl
v6i moi y;,y, € C(¢h).

B6 dé 3.7. (Ha & Jahn, 2017) Cho X la khong
gian Hilbert va ¢ € X* véi ||¢]|, = 1 thi

C(¢) = {A¢:2 € [0, +00)} = cone({¢}).

4. BIEU DIEN NON BISHOP-PHELPS
TRONG KHONG GIAN HUU HAN
CHIEU

No6n Bishop-Phelps ¢ vai trd va ¥ nghia rat quan
trong trong viéc khao sat cac dang mo hinh bai toan
t6i wu. Dic biét, trong khong gian hitu han chiéu,
nén Bishop-Phelps dugc xem la dang hop nhit cia
nhiéu non thir ty quan trong duoc thé hién trong két
qua dudi day. Viéc ching minh dinh ly nay twong
d6i dai va kha phuc tap, ban doc co thé tim hiéu
chimg minh chi tiét trong bai bao cua Petschke
(1990).

_ Dinh ly 4.1. Moi non 16i trong khéng gian R™
déu co the bieu dién dudi dang non Bishop-Phelps
néu va chi neu no dong va co dinh.

Do d6, non Bishop-Phelps dugc biéu dién duéi
nhiéu dang n6n khac nhau tiy thudc vao viéc chon
phiém ham tuyén tinh ¢ va chuan ||-|| duoc chon
trong R™ hay tiy thudc vao sb chiéu ciia khong gian
R™.

Trude hét, cach chon cac phiém ham phu hop
v6i chudn cho truée duge nghién ciru dé biéu dién
cac non thir ty trong khong gian hitu han chiéu.

Dinh ly 4.2. Xét khong gian R™ dugc trang bi
chuan || - ||;,ta xét phiéem ham tuyén lién tuc
¢: R™ = R duoc xdc dinh nhu sau
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d(x) = Xp) = X1+ X5 + 4 X,
X,) € R™

Khi do, non Bishop-Phelps la non Orthant khong
am.

¢(x11x21 ey

Vx = (xl,xZ, ey

Chirng minh.

Lay batky x € C(¢), taco
¢ = |Ixlly @ xy + x5+ -+ x5 = g | +
oo | 4 -+ |xp

©x =20, Vi=1n
Do d6 C(¢p) =

Vi du 4.1. Cho khong gian R? véi chuén || -
Il1, ta xét p: R? - R duge xac dinh nhu sau

¢(x) =¢(x,y) =x+y, vx=(xy) ER?
thi nén Bishop-Phelps C(¢) = R3. (Hinh 2)

Dinh ly 4.3. Trong khong gian R™ (n > 2) voi
chudn || - lg, ta xét phiém ham tuyén lién tuc
¢: R™ - R duoc xac dinh nhu sau

¢(X) = ¢(x1:x2: "'txn) = \/Exn:
,Xn) € R™

vx = (xq, X3, ...
Khi do, non Bishop-Phelps la non Lorentz.
Chirng minh.
X,) € C(¢), thi
¢(x) = Ixllg,

diéu d6 trong duong véi

Voix = (xq,xy, ...,

V2x, = (xF+x2+ -+ x2, + x%)%,
kéo theo,
2x2>xP 4+ x5+ +xi +x2
Sx, = +xi+-+ x%—1)%~
Vay C(¢) = {(xl,xz, %) €ER™: x, >
X2+ xZ+ o+ xﬁ_l}.

Pay 1a nén Lorentz, noén nay ciing dugce goi 1a
non hinh que kem hay non thur ty bdc hai. [ ]

Vi du 4.2.

(a) Trong R? véi chuén || - ||z, ham ¢: R? -» R
duoc xac dinh nhu sau:

d(x) = p(x,y) = V2y,vx = (x,y) € RZ.
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Khi d6, non Bishop-Phelps 1a nén Lorentz trong
R? (Hinh 3).
C(p) ={(x,y) e R*:y = |x[},

o= 0.3

-3

-2 -1 0 1 2 3 4

Hinh 3. Nén Lorentz trong R?

(b) Trong R3, ham ¢: R® - R duoc xic dinh
nhu sau:

d(x) = ¢p(x,,2) =2z, Vx = (x,y,2) € R3,

Khi d6, non Bishop-Phelps 1a nén Lorentz trong
R3 (Hinh 4).

C(p) ={(x,y,2) e R®:z > /x> +y2}.

Hinh 4. Nén Lorentz trong R3

Tiép theo, ta ciling c6 két qua 1a trong cling mot
khong gian c6 s6 chiéu cu thé va véi chuan cho
trudce, ta ciing chon dwoc nhitng phiém ham khac
nhau dé duoc nhitng nén c6 dang khac nhau. Cy thé,
trong khong gian R? véi chuén || - ||z cho trude, thi
viéc chon hai phiém ham khac nhau tuong tng & Vi
du 2.1 va Vi du 2.2, nén Bishop-Phelps duoc biéu
dién thanh nhitng dang nén khac nhau 1a nén co
phén trong bing rong

C(p) ={x eR%:y =x,x =0}

va nén Orthant khong am cé phan trong khac
rong
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C(¢) =Ri.

Phan cubi cia muc ndy, cac két qua tinh toan
duoc gidi thi¢u cho théy tinh mém déo, linh hoat ctia
n6n Bishop-Phelps. V6i phiém ham va chuan da
chon, béng viéc thay ddi s6 chiéu cua khong gian, ta
s€ thu dugc cac non tha tu khac nhau.

Pinh 1y 4.4. Trong khéng gian R™ c6 chudn
[| - |1, ta xét phiém ham tuyén lién tuc ¢p: R™ - R
duwoc xac dinh nhu sau

¢(x) = ¢(x11x2’ ---:xn) = 2xn
Vx = (X1, %5, ..., X,) € R?, X, = 0.

Khi do, non Bishop-Phelps dwoc xac dinh boi
C(p) = {(xy,x2, ., ) ER™ 2 =

oy | + || + o+ x4 1} 4.1

Nén nay c6 cac dang khdc nhau tiry theo sé chiéu
cua khong gian R™.

Chirng minh.
Voix = (xq, x5, ..., X,) € C(¢p), thi
d(x) = |Ixll;,
diéu nay tuong duong voi
2xn = [xq| + |xa| + o+ (g | + | x5
S 2x, = |xq |+ x| + o+ |xpq | + xp
S xp = [xq| + x| + o+ x4
>

Vay C(¢p) = {(xy, x5, 0., xp) € R™: x, =
g | + 1] + =+ + |24 [}

|
Vi du 4.3. Ta xét cac truong hop cu thé nhu sau
(a)Khin=1,tacod
C(¢p) ={x e R:2x = |x|} = R,.
(b) Khin = 2,tacod
C(p) ={(x,y) e R*y > |x|}.

Khi d6, non Bishop-Phelps 1a nén Lorentz trong
R? (Hinh 5).

(b) Khin = 3,taco
C(p) ={(x,y,2) ER*z > |x] + |yl}.

Khi d6, n6n Bishop-Phelps c6 dang nén Lorentz
da dién trong R3. (Hinh 6)
Vay nén Bishop-Phelps biéu dién nhu (4.1) ¢6

dang khac nhau tuy theo s6 chiéu cua khong gian
R™



Tap chi Khoa hoc Pai hoc Can Tho

‘o)
- 4

¢ = (072)

-3 -2 -1 0 1 2 3 4

Hinh 5. Nén Lorentz trong R?

$=(0,0,2)

Hinh 6. Nén Lorentz da dién trong R3

Khi chon phiém ham ¢ va chudn khac véi Dinh
ly 4.4, ta ciing ¢6 cac non thir ty khac nhau tuy theo
s6 chidu cua trong khong gian R™.

Dinh ly 4.5. Trong khong gian R™ dwoc trang bi
chuan || - o, ta xét phiem ham tuyén lién tuc
¢: R™ = R duoc xdc dinh nhw sau:

¢(x) = ¢(X1,XZ, ---lxn) = Xn
Vx = (X1, X3, ..., X) € R™,

Khi do, non Bishop-Phelps dwoc xac dinh boi
C(¢p) = {(xq, x5, 0o, xp) ER™ x, =
max{|x |, [x,1, ..., [xn[}}.
Day la nén cé cic dang khdc nhau tity theo s6
chiéu cua khong gian R™.

4.2)

Vi du 4.4. Ta xét cac truong hop sau
(a)n=1:Taco
C(p)={x eRix = |x|} = R,.
(b)yn=2:Taco
C(¢) = {(x,y) € Ry > max{|x|, |yI}
={(x,y) € R?y > 0,]y| > max{|x[}}
={(xy) e R*:y > |x[}.
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Day 1a nén Lorentz trong R,
(c)n=3:Tacd
C(¢p) ={(x,y,2) € R*:z = max{|x|, |y, |z[}}
= {(x,,2) € R*:z > max{|x|, |y[}}.
Lay phan tir (—4,5,6) € R3, ta thay
6 > max{|—4|, 15[},
do d6 (—4,5,6) thudc nén Bishop-Phelps.

Nhung vi 6 < V16 + 25 = V41 nén (—4,5,6)
khong thudc nén Lorentz trong R3.

Mat khéc, vi —4 < 0 nén (—4,5,6) ciling khong
thudc nén Orthant khong Am trong R3.

Hon nita, 6 < |—4|+ |5/ =9 nén (—4,5,6)
cling khong thugc néon dang nén Lorentz da dién
trong R3 nhu Hinh 6.

Vay nén Bishop-Phelps'biéu‘ dién nhu (4.2) c6
dang khac nhau tuy theo so chiéu cta khong gian
R™

Nhin xét 4.1. Non Bishop-Phelps khong thé
biéu dién duoc dudi dang non tir dién do nén nay
khong dong ciling khong mo.

5. KET LUAN

Bai bio di nghién ctru tinh chit ciia non Bishop-
Phelps va sir dung non nay dé biéu dién cac nén co
ban trong khong gian hiru han chiéu. Biéu dién dé
cho thiy sy linh hoat ctia non Bishop-Phelps va vai
nhitng diéu chinh thich hgp, ching ta c6 thé dat
duoc nén theo muc dich st dung trong cac mo hinh
bai toan tdi wu. Thi nhat, vdi cach chon phiém ham
phul hop v6i chuén, ta s& bidu dién cac non thir ty
trong khong gian hiru han chiéu. Thir hai, v6i chuan
da cho trong khong gian c¢6 s6 chidu cu thé, ta chon
duogc cac phiém ham tuyén tinh khac nhau dé dwoc
cac non c6 dang khac nhau. Cudi cing, v6i phiém
ham tuyén tinh va chuén dé chon thich hop thi bing
viéc thay ddi sd chiéu cta khong gian, ta s& co cac
nén tht ty khac nhau. Két qua nay la tién dé co s,
dong luc nghién ctru dé dua nhitng tng dung cua
nén Bishop-Phelps vao cac mé hinh bai toan toi uu
trong kinh té.
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