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TOM TAT

Cdc quan hé thi tw tdp ding trong bai todn t6i wu tdp dong vai
tro quan trong trong dp dung vao cdc bai todn trong thuc té.
Viéc xdy dung gidi thudt nham so sanh cdc tdp hop theo cdc
quan hé thir ty tap la thiét thuc va la tién dé cho viéc di siu
nghién ciru vé gidi thudt cho I6p bai todn t6i wu tdp. Nghién
ciru nay tdp trung vao viéc xay dung gidi thudt so sanh hai tap
hop cung voi lién hé van dung vao cac mé hinh kinh té, xa hoi
trong thiee té.

Tir khod: Bai toan t6i uu tdp, giai thudt 16 wu, mé hinh thyc
te, quan hé thi tw tap

ABSTRACT

Set order relations used in set optimization problems play an
important role in applying them to real-world problems.
Building an algorithm to compare sets based on set order
relations is essential and a prerequisite for further research on
algorithms for solving set optimization problems. This study
focuses on constructing algorithms to compare two sets and
applying them to real-life economic and social models.

Keywords: Optimization algorithm, real-world models, set
order relation, set optimization problem

1. GIOI THIEU

Viée so sanh hai phan tir/ca thé hay hai tap
hop/nhom gom nhiéu c4 thé theo mot hodc nhiéu
tiéu chi 1a van dé thuong gip trong ca 1y thuyét va
thuc tién. So sanh cac c4 thé theo mot tiéu chi cu thé

nhiéu tiéu chi khac nhau ma khong ton tai phan tir
troi hon hian hodc kém thua hin vé tit ca cac tiéu chi
dang xét. Van dé trén giai quyét duoc bang cach van
dung cac quan hé tht ty dung so sanh hai tap hop
dugc dé xut trong Kuroiwa et al. (1997), Jahn and
Ha (2011) va dugc sur dung rong rai trong thoi gian

dé chon ra ddi twong phti hop nhét chinh 1a dang bai qua.

toan toi wu mot muc tiéu, trong d6 viéc so sanh gia
tri ham muyc tiéu trong Gmg cua cac ca the nay duoc
giai quyét triét dé nho tinh sap tha tu t6t cia tap s6

thuee.

Vén dé sé& phirc tap hon trong tinh hudng can so
sanh toan dién cac phan tr hay cac tap hop theo

Bai toan ti wu dugc nghién ciru trong sudt thoi
gian rat dai va ca chidu sau véi rat nhiéu két qua
nghién ctru quan trong dugc cong bd cho ca cac 16p
bai toan toi wu véi ham muc tiéu nhan gia tri thuc,
gi4 tri vecto va gia tri tap hop. Dbi voi bai toan tdi
wu véi ham muc ti€u nhén gia tri tdp hop (set-valued
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optimization problem), cch tiép can phd bién 1a tiép
can vecto (vector approach). Sau d6, trong Kuroiwa
et al. (1997), cach tiép can tap (set approach) duoc
dé xuét va ngay cang dugc quan tdm nghién ctru do
n6 hop 1y hon trong cac van dung thyc tién (Jahn &
Ha, 2011). Trong bai toan tdi uu v6i ham muyc tiéu
nhan gié tri tap hop theo cach tiép can tap duoc goi
van tat 12 bai toan toi wu tap (set optimization
problem), gia tri ciia ham muc ti€éu dugc so sanh truc
tiép thong qua cac quan hé tha tu tap duoc gidi thiéu
lan dau boi Kuroiwa (Kuroiwa et al., 1997) va cac
quan h¢ thu ty tap dugc mé rong sau do.

Déi véi bai toan i wru tap, cac chu dé quan trong
da va dang duoc tap trung nghién ciru bao gdm: su
ton tai nghiém (Kuroiwa, 2003; Hernandez &
Rodriguez-Marin, 2007) diéu kién ti uru (Alonso &
Rodriguez-Marin, 2009; Khoshkhabar-amiranloo,
2023), sy 6n dinh nghiém (Gaydu et al., 2017; Anh
et al., 2024), su dat chinh (Gupta & Srivastava,
2020; Som & Vetrivel, 2022),... Tuy nhién, cho dén
nay véan dé phuong phap s0 nghién ctru thuét toan
giai cho 16p bai toan nay van chua duoc cong bd du
da co cac cong bd lién quan dén phuong phap vo
hudéng hoa, vecto hoa (Jahn, 2009; Hamel et al.,
2015; Khan et al., 2016 ) cho 16p bai toan nay. Theo
cach tiép can tap, ta can so sanh truc tiép gia tri cia
ham muc ti€u. Do vay, viéc nghién ctru phuong phap
s6 so sanh céc tap hop theo cac quan hé thir ti trong
(Jahn & Ha, 2011) la thiét thyc va 1a tién d& quan
trong cho viéc di sau vao giai thuat cho 16p bai toan
tbi wu tap.

2. BAI TOAN TOI UU

Ti€p theo, md hinh cua bai toan toi uu vo hudng,
bai toan t0i uu vecto, bai toan toi uu tip cung cac
dang nghi¢ém cua chung dugc gidi thiu lai.

Cho X,Y 1a cac khong gian topd tuyén tinh thyc.
Cho M 1a tap con khéic rong, dong ctia X. Tap hop
cac tap con khac rong cta Y duoc ky hiéu 1a P(Y).
Tap @ # C 1andn trong Y, tirc 13 Ay € € v6i moi sb
thuc duong A vay € C.

2.1. Bai toan ti wu vé huéng

Cho ham gi4 tri thuc f: M — R. Bai toan t6i uu
v6 hudng (OP) co6 dang nhu sau
min f(x) véix € M.

Pinh nghia 1. x* € M duogc goi la nghi€ém cua
(OP) khi va chi khi f(x*) < f(x) Vx € M.

Viéc so sanh danh gia giita hai phan tir trong
khong gian xem xét, khong gian X, dugc gian tiép
thuc hién thong qua viéc so sanh trong khong gian
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quyét dinh, khong gian R. Nhu ta da biét, quan hé
thtr tur x4c dinh trén tap s thuc nhu sau

a<beb—-—a=0VabeR

¢O céac tinh chét: phan xa, bic cau, phan ddi
xung, tuyén tinh (dé tién theo di, trinh bay lai & day
réng quan hé thtr ty < dugc goi la c6 tinh chét tuyén
tinh trén mot tap hop néu véi bét ky hai phén tir a, b
cua tap hop, ta luén so sanh dugc, tic 1a ludn co
hodc a < b hodc b < a) . Do do6, quan hé thu ty <
la quan h¢ thu tu toan phén trén R va tap s6 thuc 1a
sép thir tw toan phan. Vi vy, so sanh céc gi tri ham
muc tiéu trong bai toan tdi wu vé hudng duge thue
hién tdt, d& dang.

2.2. Bai toan tdi wu vecto

Cho ham gia tri vecto f:M -» R", f(x) =
(A1), f2(x), e, fo(x)) Vx € M. Bai toan téi uu
vecto (VOP) c6 dang nhu sau

min f(x) véix € M.

Pinh nghia 2. (Ehrgott, 2005) x* dugc goi 1a trdi
hon x khi va chi khi

fix) < i) vi=1n
va ton tai iy € {1, ...
fi, () < fi, (0.

Vidul.Véin=2, f(x) =
(f1(0), f2(x)) Vx € M, xét bai toan (VOP)

,n} théa man

min f(x) véix € M.

Khi d0, ta ¢6 ba truong hop khi so sanh x va x’
nhu sau:

(i) Truong hop I: néu fi(x)<filx) va
f2(x") < f,(x) thi x’ t6t hon x. Khi trudong hop nay
x4y ra, néu cac bat ding thirc nghiém ngit xay ra,
tire 1a ta ¢6 f;(x") < f1(x) hodc f,(x") < f>(x) thi
x' troi hon x.

(i) Truong hop 2: néu fi(x) = fi(x) va
f2(x") = f5(x) thi x" xau hon x.

(iii) Truong hop 3: néu fi(x) < fi(x) va
fo(x") > fo(x) hodc néu f1(x') > f;(x) va fo,(x) <

f>(x) thi x’ va x 13 khong so sanh duoc v6i nhau.

Do bai toan ta dang xét 1a dang bai toan tim min
nén trong Pinh nghia 2 va vi du ¢ trén, gia tri nho
hon (<) dugc hiéu theo nghia mang y nghia tt hon.
Trong truong hop bai toan ta dang xét 1a dang bai
toan tim max, ta c6 thé chuyén doi twong tmg, voi
gia tri 16n hon (>) dwoc hiéu theo nghia mang y
nghia tot hon.


https://link.springer.com/book/10.1007/3-540-27659-9#author-0-0
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Pinh nghia 3. x* € M duogc goi la nghiém ly
tuong cua (VOP) khi va chi khi Vx € M, x™ trdi hon
X.

Khong duoc thuan loi nhu so sanh hai sé thyc,
viéc so sanh hai vecto gap tro ngai do tap hop céc
vecto n chiéu khong c6 tinh sap thir tur tot.

Trong tdi wu hoa da muc tiéu, ham muc tiéu
£ = (£,00), f2(x), o, fu(x)) c6 nhiéu muc tidu
100, £,(x), ..., f,(x) can dat dugc dong thoi va
ta khong thé t6i wu hoa riéng 1¢ mot muc tiéu ma
khong anh huong dén muc tiéu khac. Khi do, nhiém
vu chinh 13 tim ra tap cac giai phap t6i wu, dugc goi
1a "1o1 giai Pareto", trong d6 khong c6 giai phap nao
t6t hon céac giai phap khac & moi muc tiéu.
Pinh nghia 4. (Jahn & Ha, 2011) x* € M duogc
goi 1a nghiém Pareto ctia (VOP) khi va chi khi
khong tdn tai x € M sao cho x troi hon x*.

Nhu vay, x* € M duogc goi la nghiém Pareto ctia
(VOP) néu

F&x) =0 nfM) ={f(x")}.

Thur ty gifra cac vecto, gitia cac tdp hgp duoc xac
dinh thong qua quan hé thr ty cdm sinh boi non. Mot
trong nhirng non hitu dung va da dugc st dung trong
nhiéu nghién ctu gan day la nén tu dién
(lexicographic cone). Pé tién theo doi, tiép theo
chung t6i trinh bay lai khai niém non tir dién trong
R™.

Pinh nghia 5. (Anh & Duy, 2016) Noén tir dién
trong R™ , ky hi€u Cjy, duoc xac dinh boi

Ciex ={0}U{x eR" |3k, 0<k <
nthoax; = =x, = 0,x,4, > 0}.

Nhu viy, non tir dién cia R™ 1a tap hop gdm
vecto khong va tat ca cac vecto x € R™ ma toa df
khac khong dau tién cta x 1a so duong.

Véi x,y € R™, thit tu tir dién dugc xdc dinh boi

X2y S X—YE Clex-

2.3. Bai toan tdi wu tip

Cho ham da tri F:M =Y. Bai toan tdi wu tap
(SOP) c6 dang nhu sau

min F(x) véix € M.

Pinh nghia 6. (Jahn & Ha, 2011) x* € M duoc
goi 12 nghi€m hiru hiéu cua (SOP) khi va chi khi x €
M, F(x) <, F(x*)suyra F(x*) <, F(x).

6] day, <, 1a mét trong cac dang quan hé thir tu
tap dung so sanh tryc tiép gia tri cia ham muyc ti€u
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F trong bai toan t&i wu tap. Cac dang quan hé thir tu
tdp thong dung duogc trinh bay chi tiét trong phan
dudi day.

3. QUAN HE THU TU GIUA HAI TAP

HQP

Vi C 1a nén trong Y, cac quan hé thir ty gitra hai
tap hop theo non € dugc xac dinh nhu sau:

3.1. Quan hé thir ty tip dang u

Pinh nghia 7. (Jahn & Ha, 2011) Cho 4, B 1a hai
tap con khac rdng ctia Y. Ta néi A <, B khi va chi
khi véi moi a € A, ton tai b € B sao cho a <. b.
Quan h¢ thu ty tap " <, " duogc goi 1a quan h¢ thr
tu trén.

Theo dinh nghia trén,
A, B oAcB-C.
3.2. Quan hé thw tu tap dang /

Pinh nghia 8. (Jahn and Ha, 2011) Cho 4, B la
hai tdp con khac rong cua Y. Ta ndi A <; B khi va
chikhivéimoib € B,tontaia € Asaochoa <. b.
Quan hé thtr ty tp " <; " duoc goi 1a quan hé tha ty
dudi.

Theo dinh nghia trén,

A<;B eBcA+C.
3. Quan hé thi ty tip dang s

Pinh nghia 9. (Jahn & Ha, 2011) Cho 4, B 1a hai
tap con khac rong ciia Y. Ta néi A < B khi va chi
khiA <, BvaA <, B.

Theo dinh nghia trén,
A<s,B ®©AcB—-CvaBcA+C
< (Va€eAdbeB,a<.b)va(Vbe
B,3a € A,a <. b).
Ménh dé 1. (Jahn & Ha, 2011)
Véi céac tap hop A, B € P(Y) tuy ¥, ta co:

(1) Cac quan hé thir tw tap <, <, va < 1a quan
hé tién thir ty (tc 13, < 1 Sy Va s s déu c6 tinh chat
phan xa va tinh chat bic cau ). H(m nita, cac quan
hé thtr ty tap nay la tuong thich voi chu triic cong
tuyén cua P(Y).

(ii) Cac quan hé tht tu tap <, <, va < khong
c6 tinh phan doi xtmg. Cu thé, vdi cac tdp hop
A,B € P(Y) tuy v, khi d6 ta co:

(A<,BvaB<,A) @ A+C=B+¢(,
(A<,BvaB<,A) o A-C=B-C,
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(A<sB va
A-C=B-C.

B<,A)©A+C=B+C va

Ménh dé 2. Cho A4, B 13 hai tip con compact cta
Y va C 1a ndn 101, dong, nhon trong Y. Ta ky hiéu
mind = {a € A|(a — K) N A = {a}}. Khi do,

(i) A <;B © minA <; minB
(il)) A <, B © minA <, minB

(iii)) A <; B © minA <; minB

4. THUAT TOAN

Muc nay dé xuit phuong phap sb giai quyét van
de so sanh hai phan tir, tap hop xuat hién trong cac
bai toan d€ cap ¢ trén. Khai thac cac tinh chat cua
cac quan h¢ thtr tu tap, cung cac k¥ thuat tinh toan
lién quan nén sap thir ty va két hop hiéu qua cac goi
Iénh, thu vién numpy trong Python, cac giai thuét
nay giai quyet dugc van dé so sanh hai tap trong
khong gian Euclide thuc. Khi so chiu va kich thudc
cua bai toan tang lén, cac két qua nay van con hiéu
qua.

4.1. Kiém tra phén tir trdi

Xét bai toan (VOP) nhu ¢ muc 2. Véix, x' € M,
thuat toan sau sé so sanh, kiém tra xem x trdi hon x’
hay khong.

Thudt toan 1

Input: Him muc tiéu f: M - R",

f(x) = (f1(x):f2(x)» -"'fn(x));
hai vecto x, x" € M.
— Tinhy; = f;(x); y; = i(x) Vi=1n.
— Kiém tra:
ify, <y/vi=1n
then
ify, <y/véii=1n
then x troi hon x’
else x khong trdi hon x'.
Output: Két luan x troi hon x’ hay khong.
4.2. Tong trong so6

Bing phuong phap tong trong sd, bai toan t6i wu
da muc tiéu duge dua vé thanh bai toan tdi wu mot
muc tiéu. Xét bai toan (VOP) nhu & muyc 2, vdi vecto
trong s6 di co, ta giai nhu sau:

73

Tép 60, Sé chuyén de: Gido duc Pong bang séng Ciru Long (2024): 70-75

Thuat toan 2
Input: Ham muc tiéu f: M - R";
fG) = (A6, LG, e, fu(0));

Vecto trong 6w = (W, Wy, oo, Wy).

- Lapg() =w'.f(x).

— Tinh x* = argmin,¢y, g(x).

Output: x* 1a nghiém cta (VOP) theo vecto
trong sO w.

4.3. Nén tir dién

Trong truong hop xéac dinh duge thir ty vu tién
cua cdc ti€u chi, bang cach sir dung nén tir dién thi
bai toan toi uvu da muc ti€u c6 thé dua vé mot day
cac bai toan t6i uu mot muc ti€u voi cac rang bude
duoc thiét 1ap phu hop. Khi d6, viéc so sanh danh
gia gifta hai phan tr trong khong gian nhicu chicu
duoc dua vé so sanh danh gia trong khong gian mét
chiéu va diéu nay dugc thuc hién tot.

Xét bai toan (VOP) nhu ¢ muyc 2, ta giai bing
cach str dung noén tir dién nhu sau:

Thudt toan 3
Input: Haim myc tiéu f: M - R",

f(x) = (fl (x)l f2 (x)! (Y] fn(x));
Nén tir dién Cy,, x4c dinh thi tu wu tién.
— Tinh x] = argmin,ey f; (x).

— Tinh x; = argmingey, f>(x) véi M; = {x €

M, fi(x) < fi(x1)}.

— Tinh x; = argmingey,, , fn(x) v6i M,_; =

{xeM, fr,(x) < fi(xp),k=1,n—1}.
~Output: x* 1a nghi€ém cua (VOP) xét theo non tir

dién C,.

4.4 So sanh hai tap theo quan hé thi ty tap

Vi A, B 1a hai tap con cho trude cua Y, chung ta
so sanh hai tap hop nay theo cac quan h¢ thir ty tp
dang <, <y, <. Cu the, chung ta kiém tra cac phat
biéu sau co dung hay khong:
A<y B; B, A, A<;B; B4, A<;B; B A.

Thudt toan 4

Input: A, B la hai tdp concua Y.
— Tinhmind = {a € A|(a— K) n A = {a}}.
— Tinh minB = {b € A|(b — K) n A = {b}}.
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— Kiém tra minA <, minB. Tir d6 két luan
duoc A <, B.

— Kiém tra minB <, minA. Tir d6 két luan
duoc B <, A.

— Kiém tra minA <; minB. Tir d6 két luan
duoc A <; B.

— Kiém tra minB <; minA. Tir d6 két luan
duoc B 5, A.

— Kiém tra mind <, minB. T d6 két luan
duoc A < B.

Output: Cac quan hé thir tu tip dang <, <, <
gitra hai tdp 4, B.

Céc giai thuat ¢ trén trinh bay cho hai dang bai
toan (VOP) va (SOP). Véi bai toan (VOP), néu
nghiem Iy tuong tén tai thi day la t1nh huéng tét dep
Trong truong hop nghiém ly tu(mg khong ton tai, ta
¢ thé v hudng hoa bai toan thong qua vecto trong
s6 da xac dinh dugc va dua ve€ bai toan t6i uu vo
huéng (OP); hodc ta c6 thé sap thir tu wu tién theo
non tur dién, va dwa bai toan (VOP) vé diy cac bai
toan toi wu vo huong (OP). Dbi voi bai toan (SOP)
khi xét theo cach tiép can tap, ta s& so sanh truc tlep
c4c gia tri cia ham muc tiéu, tic 13 so sanh truc tiép
céc tap hop bang cac quan hé thir tu tap.

5. VAN DUNG VAO MO HINH THU'C TE

Muc nay trinh bay cac mo hinh thuc té van dung
cac két qua o trén.

Mot diéu hién nhién dugc thira nhan 1a, trong so
sanh cac yéu té nhiéu chiéu khi t6n tai phén tu troi
phan tich tiép theo dusi day danh cho truo*ng hop
khong ton tai trdi ciia md hinh va khi d6 cac cong cu
so sanh hiéu qua can dugc phan tich va van dung
hop ly.

M hinh 1: So sanh két qua ciia thi sinh trong ki
tuyén sinh gom nhiéu mon thi.

Trong ki tuyén sinh gdm nhiéu mén thi, diém thi
cua thi sinh dugc xem nhu vecto nhiéu chiéu. Dé
tuyén chon thi sinh tring tuyén, viéc so sanh toan
dién va sip xép diém thi cua cac thi sinh dong vai
tro rat quan trong.

Céch so sanh dé don gian va phd dung 14 so sanh
theo diém tong: Phwong phap nay dua trén tong
diém cua timg thi sinh. Cac thi sinh c6 tong diém
cao hon s& dugc xép hang cao hon. Nhu vay, bai
toan t6i wu mot muc tiéu duge st dung. Ham muc
tiéu f(x) xéac dinh bang tong diém thi cta thi sinh
x.
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Mot cach tinh khac 13 st dung trong sb trong
diém tong: Doi khi, dé danh gia cong bang hon giita
cac mon thi, c6 thé sir dung h¢ sb trong s6 khac nhau
cho tirng mén. Cac mén cd trong s6 cao hon s& dong
gop nhiéu hon vao téng diém cudi cung. Vecto trong
sO W = (Wy, Wy, ..., w,,) thé hién hé sb twong tng
ctia cac mon thi. Ham £ (x) thé hién diém thi cua thi
sinh x & 1an lugt cac moén thi. Ham muc tiéu g(x) =
wT. f(x) xac dinh bang téng diém thi cta thi sinh x.

Nhu vay, bai toan so sanh trong khong gian
nhiéu chiéu, so sanh cac thi sinh, duoc dua vé bai
toan so sanh va sip xép thu tu trong khong gian mot
chiéu. So sanh gi tri cia ham muc tiéu 1a tong diém
thi, tir d6 so sanh va sip xép tot thir ty cac thi sinh.

M6 hinh 2: Lya chon mua hang

Khi lya chon mua hang, ta thuong phai so sanh
can nhéc giita nhiéu yéu t6 khac nhau dé dwa ra chon
lwa phi hop nhédt. Cu thé, ta xem xét viéc mua
laptop, viéc so sanh cac laptop v6i nhau vé chc yeu
t6 nhu gia tlen céu hinh, thuong hiéu, pin, kiéu
dang,... 1a rat quan trong dé dua ra quyét dinh phu
hop.

Str dung nén tir dién Cy,,, cac tiéu chi theo chi
quan cua ngudi mua duoc sap thi ty vu tién theo thir
tu tir dién, c6 nghia 14 sap xép tiéu chi ¢6 wu tién cao
hon trude, rdi dén tiéu chi c6 wu tién thip hon. Cu
thé, ta xét ndm tiéu chi véi th tu wu tién tir cao dén
thip theo ¥ chi quan ctia ngudi mua lan lugt 14 cau
hinh, thuong hiéu, pin, gia tién, kiéu dang. Vecto
x = (X1, Xp, X3, X4, X5) thé hién nim théng s cho
mdt laptop cu thé. Khi d6, lya chon tbi vu chinh la
nghiém Pareto cua bai toan (VOP).

M hinh 3: So sanh tap thé 16p

Tap thé A gém m cé nhan, tap thé B gdbm k ca
nhén, dac dlem mdi ca nhan duoc thé hlen thong qua
n thong sd. Dé chon lya ra tap thé nao tot hon vé tat
ca cac mat, cac quan hé thur ty tdp dugc van dung dé
so sanh cac tip toan dién va hop ly hon.

Thong thuong dé danh gia két qua thyc nghiém
trong gido duc, ngudi ta thuong dung thong ké va so
sanh thong qua dic trung mau. Tuy nhién, dai lugng
nay 1a gi tri dai dién cho ca tap thé, khong thé hién
duoc du dac tinh cua ca tap thé. Cu thé, khi so sanh
hai 16p hoc cing khéi trong mot trudng dé danh gia
xem 16p nao chat lwong tot hon. Ta xem xét trudng
hop khong 16p nao troi hon hin & moi mat. Cach phd
bién 1a 14y diém trung binh cia tit ca hoc sinh mdi
16p so sanh véi nhau dé danh gia. Nhung nhu vy s&
b6 qua nhiéu yéu t: thyuc hién ndi quy, nang khiéu,
thai do hoc tap, tham gia phong trao,... Dé danh gia
toan dién, mdi hoc sinh mg véi mot vector. Cac
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thanh phin cta vector thé hién cac dic diém cuia hoc
sinh. Khi d6, ta so sanh hai tap hgp c6 hitu han vecto
n chiéu theo cic quan hé thir ty tip s s& danh gia
toan dién duogc hai tap hop.

M4 hinh 4: Lua chon nhom dé dau tu

Viéc lya chon hai cong ty dé dau tu sao cho vira
sinh 11 nhét vira rai ro thap nhat. Khi do ta phai so
sanh hai cong ty véi nhidu tiu chi: quy m6 doanh
nghiép, kha nang sinh loi, toc do tang trudng, thi
truong, loi thé canh tranh, tiém nang tang truong, ..

Dé quyét dinh dau tu vao cong ty ndo thi cAn phai
danh gia lgi nhuén va rui ro, so sanh va dua ra quyét
dinh.

Néu ta quan tam nhiéu hon vé 1gi nhuén, cac yéu
to tich cyec thi ta sit dung quan hé <, that vay,

A<,B ®@AcB-C

& véimoia € A, tdn tai b € B sao cho a <c¢b.
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6. KET LUAN

Bing cach sir dung cac két qua trong linh vic tdi
uu hoa cung cac tinh chét cta cac loai quan hé thir
tu gitta cac tap hop, giai thuat t6i uvu duoc dé xuét
dé so sanh hai tap hop theo cac loai quan h¢ thir tu
tap. Bén canh do, viéc ap dung cac két qua ndy vao
cac mo hinh kinh té, x4 hoi trong thuc té  cting dugc
trinh bay. Cac két qua thu dugc nay 1a nén tang cho
viéc mo rong nghién cliru xay dung cac thuat toan
cho 16p bai toan ti wu tdp ma ham muc tiéu da tri
va nghiém ciia bai toan xét theo tiéu chuan tap.
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