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NGHIEM TAP THE MO’ VA NG DUNG

BUI CONG CUONG

Abstract. The paper consists of two parts:

I. The definitions of the linguistic ordered weighted averaging operators LOWA and the new notion:
fuzzy collective solutions (FCS) in linguistic information proccesing problems.

II. Some applications of FCS in clustering analysis problem, in fuzzy parameter programming and
forcasting and in group decision making problem.

Tém tit. Bdo cdo gom 2 phan:

Phan I trinh bay dinh nghia todn ti tich hop ngdon ngit LOWA (linguistic ordered weighted averaging)
va mét khéi niém méi: nghiém tap thé md (fuzzy collective solution). (idi thich y nghia.

Phan II trinh bay cdc ting dung cia khéi niém nay trong bai todn phan cum (clustering analysis), bai
toan qui hoach todn hoc véi cdc tham s6 bat dinh va du bdo, ing dung vao cdc qui trinh lua chon trong bai
todn ldy quyét dinh tap thé.

I. TOAN TU TICH HOP NGON NGU LOWA VA NGHIEM
TAP THE MO FCS

1. XU LY THONG TIN VOI GIA TRI NGON NGU'

Dé xtr Iy thong tin trong céc hé tri thitc ciing nhir trong nhidu bai todn thue tién ching ta cin
t4i cac todn tir tich hop cho gid tri trén tap tir nhu van thuong ding trong ngon ngtr doi thuwong.
Dbé dé hinh dung chiing ta xét bai todn danh gid cdc du 4n sau.

1.1. C4c chi tiéu dinh tinh va viéc d4nh gi4 cho bing tir

Thoéng thuong khi xem xét, ddnh gid cdc du 4n trude tién ngudi ta quan tam téi mot s6 chi tieu
dinh lwong. Vi du chi tiéu: tong vén dau tu, thai gian hoan von. Hay nhur céc chi tiéu thuong duoc
nhic trong cic bai gidng vé quan 1y dur 4n nhu: ti suat néi hoan IRR (Internal Rate of Return).

Bén canh cic chi tieu dinh lirong, ching han véi cic dur 4n céng nghé thong tin, ngusi ta van
thudmg xuyén nhic t6i mot s6 chi tiéu dinh tinh nhu: do may rii (Potential Risk), tinh kha thi
(Feasibility), do tuwong thich (Suitability), v.v.

Da ¢6 nhitng Héi ddong mong mudn cic ¢ van cho ddnh gid biang s6 vé cac chi tiéu dinh tinh
nay. Ching han ho muén cic chuyén gia phét biéu dudi dang: “do kha thi cia du dn A, 13 35%”
hay “d6 may rii ctia dur 4n Ay 14 25%”. D6 14 mot mong mudn ching thé nao thure hién dirge mot
cach nghiém tic.

Mot céch tiép can khoa hoc, khéch quan, twong déi dé thue hién 13 dé cdc ¢6 van — chuyén gia
phét biu bang tir nhu van dung trong ngén nglt théng thudong.

Vi du véi chi tiéu “D6 may rii” c¢é thé chon tdp nhan S sau day dé cdc chuyén gia luwa chon
phét bidu:

S = {hau nhu khong, rat thap, thap, trung binh, cao, kha cao, rat cao}.

Cling vé6i céc tinh todn truyén théng qua cic cong thire, cic moé hinh chit ché, ro rang, cin bo
sung cac thu nhap va tinh todn véi thong tin nhieu nguon, dic biét tir thu thap ¥ kién ddnh gij,
kinh nghiém cda céc ¢6 van - chuyén gia. Chap nhan va t6 chic t6t dé thu nhén duoc nhitng dénh
gid cho bang tlr van ding trong ngén ngir thong thuong.
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Vi du dé uée lrong “dé may rii” cla cdc du 4n cong nghé thong tin ta xét t6i bo 3 cac chi tiéu:
- do phtc tap cia du 4n,

- thoi gian phét trién du én,

- c¢dc phan Ung canh tranh trén thuong truong.

1.2. Thu thap théng tin ddnh gid cia cdc chuyén gia vé du 4n

Sau day chiing téi trinh bay mét mo hinh phuc vu hé trg cho nhiém vu da chon.

Mo hinh chinh:

Cho A = {44, Ag, ..., Ay} 13 n du 4n can ddnh gid va phan 16p.

Cho E = {e1, €2, ...,em} 1a m chuyén gia — ¢6 van tham gia Hoi dong ddnh gis.

Tam thdi ching ta ¢6 dinh mét chi tiéu. Gid st tAp nhan bang tir cho duéi dang sau:

Vi du tap nhan S sau day gém 9 tir ¢é thé sir dung cho céc chuyén gia ddnh gid vé cdc két luan
dan, ” D 1
e @ = “Du an Az nay rat kha thi”
hay céc két luan cé dang

@ = “Du an A; tot hon, hiéu qua hon du 4n Az ”.

S = “s1,89,...,89" (chiing ta c6 thé chon tir tiéng Viét twong ting 13) = “khong thé xdy ra,
khéng c6 khd nang, rat it khd ning, it kha ning, c6 thé, c6 nhitu khd ning, rat c¢6 khad ning, hodn
todn c¢6 kha nang, hién nhién”.

C6 thé biéu dién nhirng tir nay dwéi dang céc s6 md ¢6 ham thuoe dang hinh thang M (a, b, ¢, d)
(xem [5,9]).

C Certain Hién nhién (1,1,1,1)

EL  Extremely_likely Hoan toan c¢é kha nang (0,92,0,98,0,99,1)
ML  Most_likely R4t c6 kha nang (0,72,0,78,0,92,0,97)
MC  Meaningful_ chance C6 kha nang (0,58,0,63,0,80,0,86)
IM  Tt_may C6 the (0,32,0,41,0,58,0,65)
SC  Small_chance C6 it kha nang (0,17,0,22,0,36,0,42)
VCL Very_slow_chance  Rat it kha ning (0,04,0,10,0,18,0,23)
EU  Extremely_unlikely Khéng c¢6 kha nang (0,00,0,01, 0,02, 0,07)
I Impossible Khéng thé x3dy ra (0,0,0,0)

Y kién phét biéu cia céc chuyén gia bay gior c6 thé truc tié€p cho bang tir. Hon nita chiing ta
c6 thé t6 chire thu thap cc ¥ kién duéi dang so sanh ting cap.

Vi du moi chuyén gia e, cho ddnh gid dang so sdnh du dn A; v6i du d4n A; bing mot phép ddnh
gid P,: AXxA—S.

Moi théng tin thu nhan dugc dé danh gid 1a {P, : k = 1,...,m}. D& gon ki hiéu Py (i,j) =
Py(A;, A;). Ching ta sé gid thiét rang Py (i,1) = s(r41)/2, v6i moi ¢ va néu Py(4,5) > s(ri1)/2 thi
Py(j.%) < s(ri1y/2, 0 day T =9 (T 1a 56 1éc6 the thay doi tliy truong hop cu the).

2. TOAN TU TICH HOP NGON NGU LOWA

Str dung khai niém t6 hop 16i cia J. Delgado [7], F. Herrera va cong su trong [8,9] da trinh bay
dinh nghia mot 16p todn tr LOWA truc ti€p suy rong todn tor OWA cia R. Yager [14] va 4p dung
trong cac bai todn quyét dinh tap the. Tuy nhién trong khi st dung dinh nghia trong [8,9] vao trong
bai todn ddnh gid va wdc luwong cdc du dn cong thirc da td ra khong hoan toan phu hop.

Véi goi ¥ d6, tir nam 1998 (xem [1,2]) tdc gid da st dung cong thitre tinh dudi day.

Cho S = {s1, s, ..., s7} 12 tap nhan (tap tir nhu da gidi thich), sip toan phan s; < sy < ... < s7.
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Cho a = {ay, as, ..., an,} 12 tap céc tir can tich hop, moi a; nhan gia tri trong S.
b1a tap a da sip xép b = {b1, b, ..., by}, trong d6 b; 1a phan tir 16n thir j cda a. Nhu vay
b= {Sim7 St 19 v Sil} v6i Zm Z Z.m,1 Z Z il.

Cho w = [wy, wa, ..., Wy 1& vecto trong s6, w; € [0,1] va > w; = 1.
Pinh nghia 1. T6 hop trong s6 cla a va w — C{a,w} 14 t6 hop thuc (actual combination), néu
Cla,w} = C{d',w'}, & day o/, w' 1a céi thu hep cla a va w trén tap nhimg chi s6 ¢ ndo ma w; > 0.

Hé qua 1. Néu c6 mét chi 6 ig sao cho w;, = 1, dong thoi w; = 0 v6t moi i # ig, tht moi t6 hop

thue Cla,w} = ag,.

Nhén xét 1. Néu chi quan tdm t6i t6 hop trong s6 thuce thi chiing ta c6 thé dinh nghia LOWA chi
véi cie vecto trong sé w ¢b moi w; > 0.

Pinh nghia 2. Cho tap a = {a1,az, ..., am}, W = w1, wa, ..., wy| 14 vecto trong s6, w; > 0véi moi
i. Todn tir LOWA 13 mot t6 hop thuc cia vecto a véi trong s6 w, Low: (a,w) — S cho béi cong

thire t tod :
tre Mty toalt satl Low(a,w) = C{(w;,, s, ), (1 — wip, Low(a’, w')},

2 A ! ! ! ! ! !
) day a4 = {aim—U"' 7ai1}7 w = [wi17wi27“' 7wim,1]7 wj —

nhan (s;,s;), j > 1, v6i trong s6 w; > 0, w; > 0, w; +w; = 1,
C{(wi, 57), (wi, 5:) } = s,

v6i k =i+ round(w;.(7 — ¢)) (round 13 phép lam tron s6).

wj/(1 —w;, ), C 1a phép t6 hop cia 2

Nhdn xét 2. Dang clia todn tr LOWA cho trong [8, 9] truc tiép suy rong st véi dinh nghia OWA [14]
nhung lai khong truc tiép suy rong khéi niém ki vong toan hoc, khi vecto trong s6 13 phan phéi xdc
suat. Nhung Low(a,w) cho trén 13 mot 16p riéng cla todn tir LOWA bién dang ddm bdo sé tring
v6i khai niém k¥ vong toan hoc khi w 13 vecto xdc suat.

Vidu 1. Cho a = (s1, s, s3), cho w = (0,2,0,3,0,5). Khi d6 b= (s3, 52, 51), w3 = 0,5, wqy = 0,3, w;
= 0,2.

LOVV(CL7 w) - C{(0757 S3>7 (07571—‘0“7((527 Sl>7 (072/0757073/075>>

Song Low ((s2, s1), (0,2/0,5,0,3/0,5)) = C{(3/5, 53), (2/5), 52)} = sk, k1 = 1 + round((3/5).(2-1)) =
14+ 1=2. Do vay

Low(a,w) = C{(0,5, s3), (0,5, s2)} = si, k = 2+ round(0,5.(3-2)) = 3. Cudi cung Low(a,w) = s3.

Vidu 2. Cho S = (s1, 59,..., 89), w = (0,0,0,2,0,0,3,0,2,0,0,1,0, 2).

Khi d6 Low(S, w) = Low(a,w'), & day a = (s3, s5, ss, S8, 59), w' = (0,2,0,3,0,2,0,1,0,2).

b= (897 S8, S6, S5, Sg).

Nhu vay Low(a, w') = C{(0,2, s9), (0,8, Low((ss, ss, s5, 53), (2/8,3/8,2/8,1/8)) = sy, va

Low ((ss, ss, 55, 53), (2/8,3/8,2/8,1/8)) = C{(1/8, sg), (7/8, Low(se, s5, s3), (2/7,3/7,2/7))} = s,
Tuong tu, dung cong thic truy toan ching ta cé

Low((ss, s5, s3), (2/7,3/7,2/7) = C{(2/7, s6), Low((ss5, s3), (2/5,3/5)} = C{(2/7, s6), (5/7,54)} = s5.
Do d6 s, = s5 va 55, = s6.

Hay Low(S,w) = Low(a,w') = ss.

3. NGHIEM TAP THE MY FCS

3.1. Thu thap va xir Iy théng tin cda cdc chuyén gia

e Cho tap phuong én A. Cho tap nhan S dé thu thap ¥ kién cia céc chuyén gia.
Méi chuyén gia e, phat biéu duéi dang P, : A x A — S. Nhu vay moi P, thuc chit 14 mét
quan hé uwu tién mo trén A. Gid st cdc quan hé nay théa man gid thiét trong Phan 1.
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Dua vao vecto trong s6 W = {w(1),...,w(k),...,w(m)}, w(k) 1a trong s6 cia chuyén gia e,

0 < w(k) < 1. Chudn héa w' (k) = w(k)/wo, & day wo = >, w(k).

e Tinh trong sd gop theo tirng nhan s; d6i véi moi cip phuong 4n (A;, A;), d6 chinh 14 do nhat
tri chon tir s; trong so sanh cip cla cd Héi dong.

1CG, 7)[se] = D) {w' (k) « Po(As, Aj) = s¢}.
e Tinh do troi trong doi cia moi cip phuong dn (A;, A;) (cho bang tir) bang todn tir LOWA bién
dan,
e B(i, j) = Low(S,U (i, 7))

dday U(i,j) = [ur, ..., ug, ..., u1], véi moi ¢, wy = IC(4, 5)[s¢].

Dé ¥ méi E(4,7) 13 mot ma tran, nhu vay dé 1a mét quan hé mo cap 2, quan hé mo nay do do
tréi tirong doi theo ¥ kién da tich hop cia cd Hoéi dong.
3.2. Nghiém tip thé m& FCS

Dé ddnh gid do troi gop - “sttc manh gop” - clia moi gidi phap cin cit theo ¥ kién cia cd tap
thé Hoi dong, nam 1999 trong (3], téc gid da dwa vao dinh nghia sau:
Pinh nghia 3. Nghiém tap thé m& PCS (the fuzzy collective solution) 13 mot tap md xéc dinh trén

A bdi

FCS = (urcs(A1) /A1, pres(A2)/Ag, .. . prcs(An)/An),
véi prcs(A;) = Low(S,V(3)), V(@) = [vr, ..., v, ..., 01, véi moi ¢, vy = #{j : E(i,7) = s, ] #
i}/m — 1.

Ro rang day 1& mot tap mo loai 2 tren A.

II. MOT SO UNG DUNG

1. UNG DUNG VAO PHAN CUM - HAI THUAT TOAN PHAN CUM (CLUSTERING
ANALYSIS ALGORITHMS)

1.1. Truéc tién ching ta xét bai todn danh gid cac du an, cdc phuong an sau.
Mo6 hinh: ¢ng dung vao phan cum.
Cho A = {44, Ag, ..., Ay} 13 n du 4n can ddnh gid va phan 16p.
Cho F = {e1, €2, ... ,€m} 1& m chuyén gia - ¢4 vdn tham gia Hoi dong ddnh gis.
Cho W = {w(1),w(2), ..., w(k), ... ,w(m)}, w(k) 12 trong s6 cia chuyén gia e, 0 < w(k) < 1.
Chon tap nhan S bing tir dé cdc chuyén gia luwa chon va thuc hién dénh gid cdc du 4n. Vi du:
S = “s1,89,...,59" (ching ta c6 thé tir tiéng Viét twong g 1a)
— “Khong thé xdy ra, Khong ¢6 khd ning, Rat it kha ning, {t kha ning, C6 thé, C6 nhieu kha ning,
RAat ¢6 kha niang, Hoan toan c6 kha ning, Hién nhién”.

1.2, Thuat toan phén cum 1
Thuat toén dua vao dénh gid truc tiép cla cic chuyén gia.
Méi chuyén gia e, cho dinh gié cdc du 4n A; bang mét phép danh gid P, : A — S. Moi thong tin
danh gid 1a {P,: k=1,...,m}.
Thuét todn 1
Budc 1. Thu thap céc vecto {Py}.

Budc 2. Dua vao vecto trong s6 W = {w(1),...,w(k), ..., w(m)}, w(k) 1a trong s6 cia chuyén gia

er, 0 <w(k) < 1. Chudn héa w' (k) = w(k)/wo, & day we = >, w(k).
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Buéc 3. Tinh trong s6 gop theo timg nhan s; déi véi moéi phuong 4n A; - dé chinh 14 dé nhat tri
chon s; clia cd Hoi dong khi dénh gid A;

1C(0)[se] = Dp{w' (k) - Pe(Ai) = s}
Buéc 4. Tinh d6 tréi ctia moi phuong 4n A; bang todn tr LOWA
E() = Low(S, U(z)),
dday U@) = [up, ..., ug, ..., g, voi ug = IC(i)[s¢], v6i moi .

Buéc 5. Phan cam. Dimg {E(i) : A; € A} dé phan cum tap phwong 4n A thanh cic 16p Y1, Ya, ..., Yo,
Y: = {A; : E(i) = s¢}, v6i moi s; € S. Ro rang A = U;Y;.
Mobi tap con Y; ¢6 thé 1a tap rong, doi véi nhitng tdp Y khéc rong ta c¢é thé sip xép theo sur
sap xép cla tap nhan S nhu sau:
Y, <Yy néut<t.

1.3. Thuat toan phén cum 2

Thuét todn dung thong tin dang ddnh gid so sdnh tling cap cla céc chuyén gia.
Moi chuyén gia e, cho ddnh gid dang so sdnh du dn A; véi du én A; bang mot phép dénh gid
P, AxA— S

Moi théng tin dé phan cum la théng tin dédnh gid 1& {P, : k = 1,...,m}. D& gon ta ki hiéu
Py(i,7) = Pi(A;, A;). Chiing ta se gid thiét rang Py (i, 7) = s(r+1)/2, v6i moi ¢ va néu Py(4,5) >
sery1)/2 thi Pe(f, 1) < serinyye-

Thuét todn 2
Budc 1. Thu thap cdc quan hé mo {Pg}.
Budc 2. Dua vao vecto trong s6 W = {w(1),...,w(k), ..., w(m)}, w(k) 1a trong s6 cia chuyén gia
er, 0 <w(k) < 1. Chuan héa w' (k) = w(k)/wo, & day wo = Y., w(k).
Buéc 3. Tinh trong s6 gop theo tirng nhan s; d6i v6i moi cip phuong dn (A;, A;) - d6 chinh 1a do
nhat tri chon tir s; trong so sanh cap cia cd Héi dong
1C(i, j)lsi] = Do {w' (k) : Po(Ai, Aj) = s}
Buéc 4. Tinh do troi twong doi cia moi cip phuong an (A;, A;) (cho bang tir) bang todn tr LOWA
E(i,j) = Low(S, U(i, 7)),
dday U(i,j) = [ur, ..., ug, ..., u1], véi moi ¢, wy = IC(4, 5)[s¢].
Buée 5. Tim nghiém tap thé mo FCS
FCS = (urcs(A1)/Ax, .., pres(An)/An),
véi prcs(A;) = Low(S,V(4)), V(i) = [vp, ..., v, ..., v1], v6i moi t, vy = #{j : E(,7) = s, ] #
i}/ (m—1).

Buéc 6. Phan cum. Dimng {upcs(4;) : A; € A} dé phan cum tap phwong 4n A thanh cic 16p
Y1, Ys, ..., Yy, sao cho:

Y: = {A; : pros(A;) = s}, v6i moi s, € S. Ro rang A = U, Y.

Mobi tap con Y; c¢é thé 1a tap rong, déi véi nhitng tap Y; khéc rong ta cé thé sip xép theo sur
sap xép cla tap nhan S nhu sau:
Y, <Yy néut<t.

1.4. Trong [4] chiing t6i da phéc thido tmg dung phurong phép luan va cdc thuat todn phan cum trén
trong xay dung mot phan hé trg giip quyét dinh ddnh gid cdc du 4n. Nguyén Thi Bich Lién [11] da
thir nghiém 4p dung FCS dé phan 16p cdc hoc sinh hoc gidi mén todn.
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2. UNG DUNG VAO CAC QUI TRINH LUA CHON TRONG BAI TOAN LAY
QUYET DINH TAP THE

2.1. Do nhit tri va do troi dia phuong
Dé thuén loi cho trinh bay qui trinh chon gidi phédp duoc kién nghi lam quyét dinh, chiing ta
can thém hai do do sau.
2.1.1. D6 do su nhat tri
Pinh nghia 4. Ham luong héa don diéu Q; ung véi [a,b] C [0, 1], a < b, cho bdi Q1(z) = 0 néu
z2<a,@Q(z)=(z—a)/(b—2),néua<z<b, va Qi(z) =1néuz>b.
Ham lwong héa ngdn nglt Q2 tuwong tng véi Q1, cho béi
Q2(2) = 51 néu z < a, Q2(z) = 5; néu a < 2 < b, Qa(z) = sy néu z > b,
& day s, = max{s;: s, € M},
M ={s;: w(z) = max{p((z — a)/(b—a)) : s, € S}.
D6 do nhat tri sau day 4p dung véi mo hinh danh gid trong thuat todn vira trinh bay. Gid st
()2 13 ham lurong héa ngon ngir phan anh quan niém vé ddm déng (tap thé).
Dinh nghia 5. Cho ham ()».
(i) V6i moi cip (A;, Aj) do do nhat tri ve cap (4, 5) cho béi
PM(%, 7) = Q2(IC(4, 7)), v6i 1C(4, 7) = max{IC(z, 7)[s] : s € S}
(ii) V6i moi phuong an A;, do do sur nhat tri cla tap thé cho béi
PM(i) = Q23 {IC(, 5) - § # i}/ (n —1)).
2.1.2. Bo tréi dia phuong trén tap con cia tap cdc phuong an
Cho A’ 1a tip con cua tap phuong 4n A, A’ C A.

b6 troi dia phuong 14 do do mite tréi hon cida phuong dn A; hon phuong én A; trén tap A’
tuong tng véi tap con S’ cua tap nhan S.

C6 thé ¢6 dinh tap con S’ C S nhu sau:
Sl == {S(T+1)/27 ceey ST} .
Pinh nghia 6. Str dung mang cdc mirc do nhat tri IC(z, j)[s¢] (hay d6 quan trong cia nhan). Po
troi dia phuong D (local dominane degree) cua phuong dn A; doi véi phuong 4n A; 1a:
D(i,7,8") = > AIC(E, f)[st] : s¢ € S}
Ro rang: D(i,7,5") < 1.
Pinh nghia 7. Do tréi dia phuong DA (the local Dominance degree of an Alternatice) cia phuong

4n A; trén tap A’ twong ng xét trong S’ 13 t6ng cdc do tréi D cta phuong dn A; déi véi todn bo
cdc phuwong dn con lai cia A’

DA(A;, A, 8') =3 AD(i,5,8) « Ay € A', j #4}/(JA'| = 1).

Sir sip xép theo quan hé hon trong tap S’ dwra vao doé tréi dia phuwong DA dwroc xédc dinh nhu
sau:

Néu DA(A;, A, 8") < DA(A;, A, §) v6i Ag, A; € A th A; < A,

Nhu vay, nhitng phirong 4n tréi hon hin ciia mét tap phuong dn A’ sé ¢6 do troi DA 1ém nhat,
va cé thé goi 1a tap troi DS (the Dominance Set) cia A'.

DS duoc dinh nghia nhu sau:

DS(A") = {z; : DA(x;, A, S") = max{DA(xy, A', 5") : x, € A'}}.
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2.2. M6t qui trinh lya chon trong bai todn 14y quyét dinh tap thé
Qui trinh durra vao khéi niém tap thé md FCS va todn tir LOWA.
Qu4 trinh duoc thuce hién theo cédc budc:
Budc 1. Thu thap cidc quan hé mo {P}. Dua vao vecto trong s6 W = {w(1),...,w(k), ... ,w(m)},
chuin héa w' (k) = w(k)/wo, & day wo = Y, w(k).
Buédc 2. Véi moi cap (A;, Aj), tinh trong s6 gop theo tirng nhan s; - dé chinh 1a do nhat tri chon
s; trong khi so sénh cip cla cd Hoi dong
1C3, j)[se] = 2o {w' (k) « Pe(Ai, Aj) = s¢}-
Buéc 3. Dung todn tir Lowa tinh ma tran quan hé mé
E(@,7) = Low(S,U),
v6i U = [ur, ..., u1] 13 vecto trong s8, wy = 1C(4, )[st], t = 1,2, ..., T.
Buodéc 4. Tim nghiém tap thé mo FCS
FCS = (urcs(A1)/Ax, .., pres(An)/An),
véi pros(4;) = Low (S, V(4)), &6 day vecto V(i) = [vr, ..., vt, ... ,v1], véi moi ¢, v = #{j : E(i,j) =
s, j 7# i}/ (m—1).
Buéc 5. Phan cum. Dimng {upcs(4;) : A; € A} dé phan cum tap phwong 4n A thanh cic 16p
Y1, Ys, ..., Yy, sao cho:
Y: = {A; : pres(A;) = s}, v6i moi s € S.
Ro rang A = U, Y;:.
Mbi tap con Y; c6 thé sip xép théo su sip xép clia tap nhan S:
Y, <Yy néut<t.
Khi d6 16p Y;+ 14 16p khéng rong 1é6n nhat theo quan hé trén.
Buéc 6. Co dinh tap S’ va tinh toan do troi dia phwong DA(A;,Y;, S') clia moi A; € Y; # 0. Sap
xép tap phwong 4n Y; theo do troi dia phuwong.
Loi gidi bai todn 1a DS(Y;+).

3. UNG DUNG VAO BAI TOAN QUI HOACH THAM SO MO

Dua trén khai niém méi nghiém tap thé mo FPC céc téc gid [13] da dé xuidt mot thuat todn
méi gidi bai todn qui hoach véi cdc tham s6 mo. Nguyen Vian Diép trong [12] da bude dau tim kiém
cic tmg dung méi trong céc bai todn du bio nay sinh trong cic hé théng nang luong.
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