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fdA f,lf- aai to,A (rlp) trung tdn rtin tlinh vi diin nd co s& cho hai ifii thi Tru.rc vd Sau (diii thn cia Tnqitc) ai n6i nswi
thu hit iluoc thi phia ldn nhit cho nlnh dang ld bai tuin thdi sr... Trong bAi bdn ndy, Tru6t dvqc nd p co sd vd Sau dvqc no r c,
sd. Th6ng thudttg critc klach hdng sc chgn co so gdn h9 nh& lAn nhd cung cdp cho hp. Ching ta cin tim cdch chen rc p vi lri ddl
co so cho Truoc nhdn trii _da t5o thi phin /"d d6 td tqi nln/Qn) cia ninh voi luu i lit Sau cing lu6n tin cdch t6i w hda thi phin dw
trin phin bd co so ild biA c,na Tnfic. Diy td n|t bai toan qry hoech 2 nlc huAc loqi NP-khd vd dd c6 nhiitt thu,(t todn fuqc di
xurit. Trong bdi bdo, clting t6i iti xuit n6t thu/it to.in tdi ,at Aon kiiin cd sir dqtng tin kin dia phuang. Kit qua tht nghiin cho thd,
thw oAn rufi ifi xuit cia chiag r6i so roi j phvong pfui,p c6ng bii g,in day c6 sit &ng phin min c6ng.c4 CPLEX thi: thu4t to,i,,t

tlal nhk c6 kit qua ngang bdng vai Et qtta cia chtiig t6i nhttng ctry chAm hon: thu\t todn tht hai cd kit qua kin hot lait qua cio
ching a6i, nhng ch4y nhart ho ; cAn thuit todn th* j cho kit qud ngang rtng vd chqy nhart ho\ thu,Al bdn ciq ching tdi.

Tt h*da- thu1t tuin ACO, tln bin ilia pht on& (rlp)-trung 6n.

I. GIOITHIOU

Bni toen (rlp)-rung t8m (rlp)-cenroid) Dn dAu ti€n <tuqc Hakimi I l] nghi€n cuu dudi dsng bdi to6n rdi rac,

c6 thd phdt bi€u nhu sau. Cho mot tAp I h{ru hen c6c ttia <lidm c6 th6 chgn d€ d6t cac co sd dich w ve mot 6p ,l htu
han cua c6c vi r{ cua kh6ch hdng, ma trfn (d1i) b khoang cach hr kh6ch hdng 7 €,/ tdi co sd i e I, cAc gi6 tri wi xac

tlinh lqi nhuin cua mot co sd thu dugc trong vifc phgc vU kh6ch hang j. Hai cong tylngudi choi lrud,c vd Saz s€ mo

c6c cs sd kinh.doanh t4i cAc diam cua tAp I. DAu ti€n, ngudi choi Trtrtc md p co sd. Bi6t <tugc quyiit dinh crla lrnlq
Sau s0 chgn dE md ra r co sd, M5i khdch hing se chgn ra co s& gin h9 nh6t trong s6 p + r co sd cUa ce hai ngudi

chsi A md ra nhu li nhi cung cip cho mlnh. Kiit qui li gp kh6ch hdng sE dugc chia thinh hai phin: t{p kh6ch hnng

lga chgn Inrdc vt t{p kh6ch hAng lua chqn Sar. Bai todn d6t ra lA tlm ra p vi fl d{t cs sd cho trraic A6 dat tiii tta nhit
lqi nhuan dudi su phen tug menh me nhAt c6 tha cta Saz.

Hien nay, c6c nghicn ctu co ban cua bei toan nay c6 th6 duqc ph6t ri6n th€m nhidu bi6n th6 t8l, t l5l, I l7l dudi

dang cec bni toAn ECn dd thi tl5l, tlTl vi trong kh6ng gian Euctide [8]. Tuy nhien, dang bei to6n rdi r4c vin duo. c

nhiAu ngudi quan tim nhAt vi ngudi ta tl6 chi ra rhng bdi to6n cria Trraic thuQc loai X! -kft6 t7l, tl5l, tl81 cdn khi rlil

biilt c{c co sd cua lrrdc thl bii to6n cta Saz thu0c loai NP-kh6 t7l, tl I l, tl8l.
Di c6 nhi6u thuit to6n dA xuit cho bii todn ney l, 13-51, t7l, t9l, I l3l, tl8l. DAc biet, Davydov ciulg c6c cong su

t9l theo ti6p c{n metaheuristics aa a€ xriit Z thuat to6n Vl{S (Variable Neighborhood Search) vi STS (Stochastic Tabu

i...1) giai gAn a,fng nhanh bdi to6n cua lrni.c, trong d6 ha dtrng phen mdm Cfl-ex (mQt phAn mAm cria IBM cung cip

nhim giriLi cri,c bdi to6n quy hoach tuyrin tinh) dri tLn ldi giai tiSi uu cho ,Saz m6i khi bi6t c6c co so cia Truoci Alekseeva

cung c6c cong sV [2] phit ridn thu4t to6n IM gi6i dung bei :rc,dn Tru6c, trong tt6 cflng st {rng phAn mAm CPLEX cho

to&rs4u. K6t qud thuc nghi{m cho thiy m didm cria ciic thu4t torin nAy so vdi cdc thu,at to6n da bi6t tu6c d6.

Trong bdi b6o ndy, chrlmg tdi ifA xudt thu{t to6n ttm ki6m dia phuong dga tr€n giei thuAt t6i tru den ki6n (ACO)

dC giei bni to6n (/fp) tung tim ddug th dt cho ch Tru6c vd Sau md khdng dirng CPLEX. Kiit qui thgc nghiQm so s6nh

vdi cac thuir todn VI{S vd STS t9l, IM t2l tren bO d(, lieu Euclidean vd Unifurn I 19] cho th6y uu didm nrii tr6i cria

thu+t todn m6i.

Ngoai phin k6t tu6n, phln cdn lai cua bdi b6o dugc trinh bdy nhu sau: mgc Il ph6t bi6u bdi todn (rlpltrung tdm vd

mot s6 vdn dd li€n quan; thuft to6n dd xu6t dugc gi6i thiQu hong mgc III; mgc lV, chung t6i trinh bay k6t qud cric thrr

nghiQm so sinh vdi c6c thw to6n & ncu vdi c6c bQ dt! liQu kh6c nhau (theo c6c c6ng b6 nrong ung) I5y hr thu vicn ilgl.

IL BAI ToAN (rlp) TRUNG TAM vA tuor sO vAx oi r,ttx quax

2.1. Ph{t bi6u bii toin

Bdi toiin duii dqng d6 rri. Bai to6n (rlp)-trung t6m rdi r4c duo. c phSt bii5u n-hu sau (xem t2l, t9l, t l8l).

Xdt motdd thi hai phia dAy dt cO tr9ng s6G = (l,l,E),tong d6 t4p. ttkh I = {1,...,7ribid;rdii;] t.r;: r,;;'

c6c dia didm co sd tiAm nang mA 2 ngu0i chor Tru6c vd Sau c6 thd lUa chq:, Cd nil' :.--' li. €p Cidr,r - U, . ' ' I :a '
di6ntNpkh6chhdng,E=/x,/hBpc6ccanhc6ctQtlokhoingc6chtuongGn5,,i,,t(;,j)aE,rasile/i;ri;ig
s6 w1 (wy > 0) rlng v6i doanh thu md co sd nhin dugc n6u kh6ch hdng niy chgn co sd lAm nhi cung cdp. B ier rirng



m6i kh6ch hang se chgn co sd phgc vu gAn n6 nh6t, trong trudng hqp khoeng c6ch tdi Tnrd,c bang khoing c6ch tdi Sal

61k}rdch hdng sE chgn Trudc.

Ta cAn tim p vi tri trong t?p I cho Tru6c sao cho tlii da h6a doanh thu cia Trusc vh luu j ri'ng Sar s0 chgn r
co sd tir c6c clia didm cdn lai ciing ntrim t6i da hoa aoanh thu cta hg khi da bi6t vi n'l dich w cta Trrdc.

'CAi(X,Y) ld ldi giei cho bdi to6n (rlp)-trune tam, Eong d6X s I,lxl=p ld tfp c6c cosd ttugc TruOc chgn,

vaf e {1 \x}, lvl=r ld qap cdc co sd dusc sal lua chsn. vdi m6i tAp vsl vd vi €,f, kf hiQu D(i,V)=
ll'lntdtil i e lz] cho khodng c6ch tiSi thi6u o kh6ch hAngj d6n tlt ci c6c co so trong tap Iu. Khi d6 tgp kh6ch hnng sc

,rrroc c'hia thdnh hai phAn: Tfp kh6ch hing lga chgn Trudc llr = t j e llD(j,Y) > DQ, X)] vi tfp kh6ch hing lga chgn

iao Ut -- {J\U'l.. Doanh thu cia Truhc s€ li p? = Eleurwl =21e1w! - ps cdn doanh thu cria Saz s€ li ps =
Ereu"wJ=161w1 -pr, Y€u ciu bdi to6n U tkn ra tap co sd X cho Tnrtc sao cho lgi nhuin cua n6 nh{n tluqc nhidu

itiii.no a,: so, c6 lga chgn co sd v nao di niia. Bei to6n tilll tap co sd f t6i uu cho,gau khi bi6t ftdc x tluqc ggi li
bei ro6n (rlxp)-trung vi ((rlxp) - mediaroid) vd nO da dugc Hakimi chting minh h NP-kh6 [l]. Noltemeier cring

cdc cong su [15] da chfng minh bai to6n tip co sd X cho fruac c6 d0 phrlc tap B X! -kh6 ngay ci khi ma t6n (dU)

h ma trin khoing cdch Euclide a€n mdt phing.

Bdi todn dbi dqng qu, hogch hai mtc. Biri to|n (rlp)-trung tim c6 th6 phet biCu dudi d4ng bdi to6n tlm
minimax trong bdi to6n quy hoach hai muc. Kl hi€u:

(1 nlu Trv6c m& co s& i
xL = lo neu ngugc l4i

.. _ (7 n{u Sau m& cv sd i
t | - lo ndu ngvqc l4i

- _ (1 ndu khAch hAng j dvoc Tru'c phuc vu
'i - lo n6, t hAcn h)ng j duqc Sau piruc uu

Khi d6X = liel I xt= ll, Y = { ie / lX = l}. Vdi m5i kh6ch hdng 7, chrtng ta dinh nghia

/y(/) cho phdp Sau "lhu htit" kh6ch hdng j.

(l)

l,fxl = 
{ie 

/ ld, < min{d., lrr = U}

(2)

(3)

t{p co sd

(4)

V6i c6c kj hi€u nhu tren, bei to6n (rlp)-rung rdm rtuqc bidu di6n n-tru sau:

max I w.zi(x).
'i"

Z'i=p,
i]/e {Qr},;e r,

va zi6),ti(x) ld phuong 6n ttiiuu thl bdito6n Sar sE ld:

max I w.(l-2.),
ez -'t 

1'

LY=r'r./ (6)
l- 2,3 / y,, ie I,

y,,z,e {0,11, i€ I,j€ J.

Luu ! ring, hem muc tiCu W * (X) =\w,z',(X) la t6ng lqi nhuan crla Tru6c Y,hi n6 md dtng p co sd, gi6 tri

ndy phq thuQc vdo ldi gidi t6i tru cia .'au.

2.2, MQt s6 v6n tt6 li0n quan

Dd c6 nhiAu thuAt to6n dfng, heuristics vA metaheuristics duo. c dA xudt cho bai to6n niy. G6n ddy, Davydov
cung c6c c$ng sU [9] da Od xuSt Z thuAt toAn metaheuristics M,lS vd STS gidi gin dung nlani bei loil- Tnoc;
Alekseeva cimg c6c cQng sg [] da dii xuAt 2 thuat to6n metaheuristics IEM vn MEM giii ttung bai to6n cho Trttdc, sau
d6 c6ch ph6t tridn thudt toan lM [2] hiQu qud hon c6c phuong ph6p da bi6t trudc d6. C6c thuat toan ndy ttAu gidi bAi
to6n quy hoach 2 mfc nhd dung phAn mdm CPLEX dii nm ldi giAi tiii uu cho Sau m6i khi bidt c6c co st cin Tru1c.
Tru6c kii ci6i thieu thuAt to6n moi, chring t6i gi6i thi6u t6m tit phuong ph6p t6i uu h6a dan ki6n.

(s)
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490 MOT THUAT TOAN HIEU QUA DIJA TREN GIAI THUAT TOI Lfu DAN KIEN clAl BAI ToAN 
"Ip 

TRTNG TAM

Phwng phdp di uu hda ddn kiiln @CO)

. , . ,PlrTq phd| .ra1 
d.uoc ogriSg 

!6. 
xudt 1 r 9l r ;,. la mgt phuong ph6p metaheuristics, .m0 ph6ng c6c tlm ttudng 

61cua klcn tu nhien nhd sri dgng v€t mai nhu th6ng tin hgc ting cudng, thyc nghiQm cho th6y mQt cong cu manh mg'a-ii
gici nhi€u.bai.to6nt6i.,l jl \op kh6 va dang dusc srt dqng rQng rdi [10]. Tiong Aco, bei toa, g6ciuqc ir";ib;
to6n tlm ldi giii trCn d6 thi ciu tnic 6 = (V,E,O,q,l, trong do y tdp <finh, E h 6p canh, n uil tu*s uns ta .{^
thdlg tin heuristics vi v6t mti (the hien thong tin hQc, tang irongl .o tr,6 aE o.a.'iinr, rroal A.anh:''M6iidt" 

"',:::9-i1T 11t:]e,T9,-qrqg^tli 
thoa.min tti6u k(n o, bit diu tu.mQt dlnh trong gp c0 cria y, rdi md r6ns nho thu"tuc

Pro,",1c* 
nhren dua trln th6.nq.tin 

.hguristics va vet mii. crrc thuat ro6n Aco lring rvo,,, ki6n nhen t4o, t ong ,nbi
bu6c l{p'.m6i con ki€l tim..mq ldi giii nhd-thrl tuc budc ngiu nhi€n tren dd thi c6u Eric,;tc toi giai auqc d6nh;dv;
:l.lT:*.1T":,:jii *:Y,:l: tl,, l6 c6c ldi giai lai ttuqc d6nr gi6 va cfp nh6t miri nhu tn th6ne tin t oi une
cusng cno cac con Kren um lfi g'al trong En lap ticp theo. Lugc d6 cua thi tuc ACo 6p dung trong bii b60 ndy duqi
dlc ti trong Hlnh l.

Procedu re Thufl t to6n-ACO
Begin

Khdi tqo ma trfn v6t mii vi /Vo,,. kii5n;
Repeat

X6y dyng lli girii; // M6i kii:n sC xey dgng ldi gidi cho minh
TIrn kidm dia phuong; ll Ap dung cho lei-giai tlOt ,trdt
CAp nhAr v€t mti;

Until g{p di€u kifn dung;

mrh l. Thuat toan ACO tiing qu6t

. .. H td*,gplYgP@19O.t..94yiiuu5 quanrgng dnh huong nhiriu tdi hiQu suit thu4t todn: l)Ddthi cdu glic
va lht tuc budc ngeu nhi€n d€ tlrn ldi gini, 2) thdng tin heuristics, 3) quy t6c cip nhit mni, 4) k! thg,ir tim kidm clia phuong.

3.r. L,yc itd t6ng qu6t 
III' THUaT T'AN rlp-Aco

Trong thuat !o6n nly, Trtmc vA Saz th.gc hiQn qu6 trinh l4p uan tg vifc rim ldi girii gin rlring cho m5i ngudi
choi. Kl hiQu non T vl nnn S fuonc r?ng n s6 titin ttuqc dung dd ttm ldi giai gin dumg ;ho n=gudi ctr-oi Trudc vd Squ

T"lg TOi Y9lc llp, tv,"t.r.,le s6 vdng l{p nrin tu tim ldi giai cta thuat todn. Khi d6 v6i r va I da cho rhuat ro6n rlp-
ACO thgc hiQn theo lugc d6 nhu Hinh 2.

Budc l. Khsi tao ma tran v6t mr)i cho Trtoc vd no*ffi,

Budc 3. Trich ldi eidi cho trudc vd sau.

Budc 2. ThUc hien Ep:
2.1. ACO- Ttwc; /N6l.m'ikiiin k tlm l&i giiiXl cho Truoc
2-2. ACO- Sau; //Tlrn ldi gidi YlchoSaz v6i ldi giAi cta Tnftcld,Xy;
2.3. Chgn ra Xr ld l&i giai t6t nhdr rong s6 c6c lli giii X1;
2.4. LS(X*); //Ttrn ki€m dia phuong cho tdi giai X* riit nh6t
2.5. CAp nhar Xr vi tro lai 2. I ndu chua kiit thric.

Ilinh 2.Thuat to6n rlp-ACO

Trong d6 c6c thri tgc ACO- Tnrtc vd, ACO- .Sau rhgc hiQn nhu sau.

3.2. Thi ttrc ACO

?c thu tUc ACO- Trwc vi ACO- Szr thgc hiQn nhu mO d trong Hinh l, chi kh6c nhau o tap vi trl cluoc chqn
trong m6i budc.l4p. Tru6c khi m6 ti cu thd ttmg thri tuc, chung t6i gidi"rhier ;; thl;; pit" 

",r1i 

'iu" 
,ir6t ro6n: d6

thi cau trtic va thu tuc budc ngiu nhi€n, th6ng tin heuristics, quy tic cfp nhit mr)i, ky ttrudt tlm Uiim ctia phuong.

Dd thi ciu tnic vd thi tuc budc ngiu nhiGn.

E-d thi cau tnic cho ACo- rrr<ic (ho{c ACo- saa) h mot dd thi 6(rz, E) nrong rrmg gdm p fto{c r t6ng), c6cd9,1$i Fe:g ciu tnic nhu nhau (( = 1) ld t6p vi tri c6 td aat co so, cacthh ;,id fi;il.;'.-art'rc,,i6i 
"oicac dinh d tang li€n sau n6 nhu dugc m6 te trong HInh 3. Khi xdy dgng ldi gidi theo thri-tuc budc ngiu nhi€n, kien

chQn ngau nhicn mOt dinh thuOc tgp tmg ci allow d tang hifn tai dua tr€n 
"dt-rt 

i 
"a 

th6ne iin heurisics sa.: dd dinh
ndy dnsc loai khdi tip ung cri cho vi€c chgn <rinh k6 ti6p d ting sau. d tang thu nldt, gp-alrow ci iric oane u\
cdl tip a//ow cria sar-= {{ - xl. N6u kiiin k d dinh y neo d6 cria ting i thr x7c sudt n6 chi,n ainr r norj6p "-.rro,d tang sau duqc cho boi c6ng thuc (7).

,r = t9"9



Luu j rang khi mqt dinh (vi rr{) dA dugc ki6n cli qua thl dinh tuong ung bi lo4i khdi tdp ring cri cho m6i tlng sau

khi xay dgng ldi giai. ViQc xiy dgng ldi giai cUa kiCn ket thtic khi qua het c6c tang.

&Yt
Hlnh 3. Dd thi c6u tnic

Th6ng tin heutislic

Th6ng tin heuristics 4, cria ttinh r dugc tinh bang t6ng lqi nhuan cta I kh6ch hAng gAn dbh : nhdt chia cho

t6ng d0 dii tir I kh6ch heng ndy toi x nhu trong c6ng thrlc (8)

'-= 'El='wi (8)"r - EI.lds.slir'4'

trong d6 I = !.!l ta t'i s6 gitu tii lugng co sd tong / vd p, r* ld gi6 fi v6t mtri Ecn dlnh r (r E yi ).

Quy tiic cdp nhdt v., nni

Sau m6i vdng lAp cta thi t.uc ACO- Trudc I ACO- Saa, cudng dQ vCt miri ffen m5i dinh sO dugc cap nhat theo

quy tic SMMAS (xem [19]) cho boi c6ng thtic (9)

r, e (1 - p)r1 + Ar1 (9)

vdi Ar, = {Pr^t"ndl, 
(D c w(t)

lpt^* ndu (,) € w(t)'

w(t) h ldi gini tiit nhAt d budc l{p tht t sau khi da thuc hien tLn kiSm dia phuong,

r^* vAt^6ld 2 tham s6 dugc xAc dinh trudc.

ACO-Trudc

Thu tuc ACO- TruAc th:gc hiQn qu6 trinh tim loi gidi cho ngudi choi Truoc dugc tl4c tri trong Htnh 4, trong al6

m6i kiiin se lAn lugt x6y d\rng loi gidi cho ri€ng minh.

Procedure ACO- Trroc
Begin

for m5i ki6n k e non,T do
Xiy du-ng ldi gidi Xr cho ki6n thrt k;

Retum X;

y0 D4 xuan Huin, Dd Thanh Mai

Hirh 4.Thtl tuc ACO- fruzc

ACO- Sau

Dit danh gi6 duqc lqi nhuin md Trufuc rrh?nduo. c khi chgn phusng 6n X thl bdi torlLn Sarr phdi duqc giii quydt.
Nhu dl dugc trinh.bay d fiCn, bdi to6n ,Sca hay cdn dugc gqi Ii bdi.to6n (rlXp) - mediaaoid da duqc chfng minh le
NP-kh6. Trong phdn ndy, chung t6i xriy dlrng tt u q," eCO- Srz nhim tim ra r co sd ttSi uu cho ,Sar khi biilt dugc p co
sd cta phuong rin X do irrcic chqn nlo t ong Hinh 5. v6i m5i phuong,6n X., chfng t6i sri dung s6 lugng kiiin ld nonrS,
m6i tidn se xiy dung phuong 5n I cho Saa cho ri€ng mlni. Ldi gidi t6t nh6t cna phEong An y sc tlugc srl d\rng dii tlm
ki€m dia phuong nh , targ it dt tuqng ldi giai Bi m6i budc l4p. i6t thric qu6 trt ,h t6p .e tra rd tOi giei y t6t nh6t (Y*)
cho ngu&i choi Saa.

C6u truc dd thi, th6ng tin heuristic va quy fic cip nhat vi5t mii trong thuAt toen ACO- Sar tuong tU nhu trong
$uat to6n ACO- f.rdc.

V1

Vz

vP



TREN GIAI THUAT T6I LllU DAN KIEN GAI BAI ToAN MlNcrAM

Od danh gia chAt tuqng ldi giii cua thuft to6n ACO- Sau, chung tdi ti6n hinh chey tht nghiem thuat toen ACO-
Saz so s6nh kdtqud cta thu{t^to6n vdi kCt qua cUa phan mAm thuong m4i CPLEX cua IbM. du;c a6ng b6 trong tll ;e
nhan th6y rang thuat to6n ACO- Saz cho kdt qua chinh x6c nhu phdn mdm CPLEX vdi sai s6 xdp xi bdng 0.

Procedure ACO- Saz(X)
Begin

Khdi teo ma trin v6t mii cho Sar vi non,s ki6n;
repeat

for m6i kien k e n""r.S do
Xdy dgng ldi gi6i Y1 cho kiiin tht k;

Chgn ra Y* h ldi.giei tiSt nhdt trong c6c Yr;
LS(Y*); //Tim ki€m dia phuong cho phuong 6n Y*
CAp nhAr Y*;

until gap di€u kien dung
return Yt;

Hinh s,Thuai totu ACO-Sau

Procedure LS(X)
Begin

U=l-X;
form5ixeXdo

form5iueUdo
Thay thd x bang u:
If (lqi nhuan thu duqc le t6t hqn) then Cip nh{t X;

Rehrn X;

Ky hudt tin kiiin ilia phrnng

Ki rhu{t t}m.ki6m dia phuong th\rc hiQn.d6i voi phuong 6n x nhu sau: Ivt6i ptrAn tt rong phuong 6n X sE dugc
thay th6 bti m6t phAn fir trong 6p rtng ct u, nCu hdm mqc ti6u thu duqc ld cao hor thl ghi nh{i iai phuing 6n x. eua
rinh nny duqc l{p l4i cho ttdn khi mqi phin tu trong U tlugc thay th6 vdo mgi vi tri trongfX.

moh 6.ThuAt to6n tim ki6m dia phuong

Thu{t toen ttm .ki6m dia phuong gitip cho viQc cii thi€n ki-it qud tlugc tl5t hon, tuy nhiCn dO phric tep cta rhuat
to6n lai kh6 ldn, vt th6 chung r6i chi sri dqng ttm kidm dia phuong voi ki6n t6r nhit tai m5i budc lip nhim muc dich
th kidm dugc ldi giei tiii uu toan cqc.

IV. THI./NGHITM

Trong phAn niy, chrlng t6i cAi dit thuAt to6n rlp-ACO vd thri nghiQm tr€n bQ d[ li€u tu thu vien Discrete
Locatioo Problems [91. TAt ce cec bO thrl nghiQm rtdu c6 kich thudc nhu nhau lll = Ul = 100. C6 2 b0 de ti€u h
Eclidean vl Undorn. Trong lo4i Eclidean, ma trfln (dy) x6c tlinh khoing c6ch Eclide giita ciic diiim trcn mot mar

phing vi rit cd cdc didm cfd dAu thuQc pham vi 7000 x 7000. Trong lo4i IJnilorn, mdi phin nr cua ma trin (d.i) cb gi|
ri ngiu nhi€n trong khoang tt 0 cliln loa. Trong m5i bQ dt li€u ddu c6 hai loai lqi nhuan, truong hqp rhri nh6t w, = 1

vtt mai j e L cdn Eong truong hgp tht hai tht c6c gi6 tri niy dugc lua chon ngiu nhien trong khoang fi 0 rliin 200.
Chtng t6i tht nghiQm v6i cric bQ p = r = {10, 15i tr6n bd dir li€u Eclidean vdp = r = {7} tr€n b6 dr liQu
Uniform.

C6c tht nghiem ddu ttuqc tiiin hanh tr6n miiy tinh Intel Pentium G3220 3.0GHz. RAM 4GB. Window 7
Professional. Muc dich cria thn nghifm ld tfanh gi6 hi€u sudt crla thuAt rodn di xuSt th6ng qua so s6nh lqi nhudn ton
nhet ctn hv,c nh6n dugc vd dQ phuc tap thdi gian (phrit) cna thuat toiin d€ xudt vdi cec gi6 tri tuong ung cua rhudr
to6n IM [2] (cni dar trcn m6y tinh I el Xeon X5675, 3 GHz, RAM 96 GB, windows server 2008 vi phdr min,
CPLEX 12.3) va VI{S, STS [9] (cai d{t tr6n miiy tinh Pentium Intel Core Dual pC,2.66 CHz,2CB RA]\.I).

C6c tham s6 tong th.n nghiQm duqc thi6t dat nhu sau:

Ul = Ul = 100,nonT = 5!,non,S = 10, Nro,ol =100;

r^* = 1.0,.r^in =ffi& -- t,p =2,p = O.t.

CAc Beng l,2,3l clcrjrqurit{nhto6nnl6ngungcuac6cthuatlodnrtp....CL.l:,.,:,s,.;r,;...
Bingl,2ldk€iqui.khrrh4y.rsrihj jft tiQu Eucltdean, Bang j lak6tqudkhich;, irdrr b9 d( ;,i,r . r.t,u n 1..,:.;..,
bang, cot Bolest thd hien md cia m6i bO test thr nghiem rollg b6 df iieu, cot Wi1Xl ua Tim- tr-,g fng 12r io! rll.Ni,r



Trorg Bang l, vdi trudng hqp W, = I thl thuet toen rlp-ACO cho kiit qui tuong rldng vdi thuflt to6n IM nhung

vdi thdi gian nhd hon ntridu. Cdn d6i vdi trudng hqp Wj e O...ZOO thi thuat to6n VflS, STS ve rlp-ACO hon nhau

kh6ng dring kd v6 m{t rhdi.gian. boi vi k}ri s6 lugng co so clugc chgn cho fnrLtc ve Sau le thip thl d{ phtc ta. p cia bai
16dn cdn nho, nhung vdi s6 Iuqng co sd tlugc chgn tAng dan thi dO phfc tap c& bai toan ang ten aang k6. Trong [3]
Ekaterina Alekseeva tl6 chrimg minh tlQ phric tap cia bai toiin la ldm nhAt khi p = r = { 15, 16, I t}.

Bing l. BO dt lieu Eclidean, p = r = 10

BO

test

wt=l W, e 0,..200
w.(x) Time (ohrit'l wr(x) Time (phtt)

rlp-ACO IM rlp-ACO IM rlp-ACO IM VNS sTs rlp-ACo IM .fIIS srs
l1 50 50 13.28 l3 4.361 4.361 4.361 4.36t 5.83 50 0.35 1.07

2tl 49 49 5.28 20 5.310 5.310 5.3t0 5.310 4.28 42 o.42 0.4

311 48 48 13.83 195 4.483 4.483 4,483 4,483 1.48 t46 0.35 0.35

4l I 49 49 20.9 t35 4.994 4.994 4,994 4,994 r.53 33 3.33 0.33

5l 48 48 0.5 210 4.906 4.906 4,906 4.906 1.37 399 1.78 0.4't

6l I 47 4'1 9.13 900 4.595 4_595 4.595 4,595 0.9 143 1.8 0.75

7fi 5l 5l 0.9 t2 5.586 5.586 5,586 5.586 1.22 13 0.93 t.7
8ll 48 t8 2U.3 145 4.609 4.609 4,609 4,609 3.65 152 3.47 1.48

9l I 49 {9 1.45 102 5.302 5.302 5,302 5.302 2.35 6 0.4 0.33

l0l I 49 49 5.92 180 5,005 5,005 5,005 5.005 3.28 91 3.51 1.73

Bing 2. B0 du lieu Eclidean p = 7 = 15

B0 test

wie o...20o
wr(x) Titrte (Dhit)

rlD-ACO IM vl.lS STS rll,-ACO IM vNs STS
II 1.596 1.596 .1.596 1.596 20.08 't2 1.97 2.9
2l I 5,373 5,313 5,373 5,373 45.11 3.845 3.35 1.4
3ll 4,800 4.800 4.800 4.800 7.03 395.00 0.38 1.5

4lt J.064 5.064 5,058 5,064 14.47 1.223 1.85 2.03
511 5.131 5.131 5.123 5.131 26.83 2.120 1.24 3.62
6lr ,1.881 4.881 ,1.881 4-881 18.92 , ,ol 1.4 1.92
711 5.827 5,82',7 5,82',7 5.821 13.6 1.t20 4.69 3.52
811 1.67 5 1,615 1,620 4,67 5 6.3 5 4.570 5.03 2.1

911 5.158 5.r58 5.157 5.158 41.61 >500 4.23 2.63
l0l I 5,195 5.195 5.195 5.195 81.73 >600 0.4 0.82

K6t qui trong Bing 2 cho th6y thuet todn rlp-ACO cho k6t qud chinh x6c trong thdi gian ngin hon nhiAu so vdi
thuat todn IM khi s6 luqng co so dugc chgn cho Trudc vA Sau ngiry cdng titng. Yd p = 7 = 15, trong mot s6 b0 test,
thudt rorin IM m6c dt voi criu hinh m4nh nhung phai chey trong vei nghin phft m6i thu tluo. c kiSt qud (vi du bO test 811
ydu ciu m6t kloang thoi gian l6n diin .1,570 phriD, nhung thuat todn rlp-eCO chay trong idroang tf-rOi gi"" .iip 

"f,a"duoc (trung btnh khodng 27 phtt). So voi thuat todn Vl.iS vi STS thi thuat toAn rlp-ACO chay ch{m hon boi lf do
chinh ld rlp-ACO dugc dtrng d6 giii c6 hai bii to6n cho Truoc vit Sau, tl.ong khi dd VllS vi STS chi gidi bdi to6n cta
I/rdc (cdn bai toan cua Sau duoc gidi boi phin m€m CPLEX).

Bing 3. BQ dt li$u Uniform p = 7 = 7

B0 t€st
w i € 0...200

w.(x) Time (Dhit)
rlr-ACO VNS sTs rl"-ACO VNIS sTs

trt 5009 5009 5009 38.25 5.08 l.l
223 5.159 5459 5459 36.92 3.05 t.l
323 5019 5009 5019 '79.28 2.42 0.92
423 .1908 ,1908 4908 175.53 4.95 2.44
523 5208 5198 5208 8.4 4.88 0.38
623 5032 s032 5032 I |.67 4.95 3.3
123 5055 5055 5055 18.52 4.'18 1.05
823 4951 4860 4951 4.2 4.93 1.25
923 512',1 5060 512',7 t4.43 3.63 1.87
1023 5084 506'1 5084 59.l 5.38 4.65

Tu k6t qud thri ngniem rrong Bang 3 c6 th6 k6t luln ring ftuat to6n rlp-ACO dA xu6t cho k6t qui hrong duong
Yor thuat todn STS trone khi do thuat to6n MVS chi ririns vdi cic b6 test 121 ?)1 4)7 6)1 1)1 Th&i oian chav cria



TI{UAT TOAN A TREN GIAI T TOI I,tJ DAN KIEN 0IAI BAI TOiiN TRUNO TAM

V. K6T LUAN

Tren day, chfng t6i dd xu6t mot gini thuAt ACo cho bai to6n (rlp)-trung t6m r&i r4c. Trong thudr to6n nav
phuong ph6p ACO dugc 6p dung dua trCn su bi6u diEn bdi to{n nhu mQt bdi todn tiii uu h6a rdi rqc trai mtc. ffi
ngtrigm cho thay thuit toen mdi so vdi ba phuong ph6p gan ttay phdi dnng CPLEX dA tim ldi giii ctro Sau thi rhua-t

to6n mdi nay m{c dil chl chay nhanh hcrn mot thuat toen kh6c, nhung cho kdt qui tinh toan ngang Uing hoic t6t hon^

kdt qua cia thuat toan khdc. viec cdi thi€n t6c d0 thuc hien cUa thuat toan mdi th6ng qua cdi ti6n tlm ki6m aia phuons
va,ho{c ket hqp vdi CPLEX B mot hu6ng nghi€n cfu mdi cia chring toi trong tuong lai. Chtug t6i cong hy vqng tidi
cfn ndy c6 thd ph6t tri6n cho c6c bii to6n nrong tg v6 m4ng, khi kh6ch hdng nim d c6c dinh cta dd thi cdn cec co sd c;
thC m& tai c6c diem ttry y tren cec canh cta n6.
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AN EFFECTIVE ALGORITHM BASED ACO SOLVE rlp

CENTROID PROBLEM
Vu Duc Quang, Hoang Xuan Huan, Do Thanh Mai

ABSTMCT- The (rlp) centroid problem is to locate the openning hcility lor tuo players Leader cnd Foilawer ,Leatler
competitor). h helps the players gain the largest morket share for themselves and therefore it k noyl one of th,e nc;: .t:tc::i''t
proprlems for researche$. ln lhis prablems, Leader opens pfacilities then Follower operc rfacllities. Typicoily, eacL.:1,,, , i!):;t,
the nearett facility as his supplier. lle need to fnd how to choose p lAcilities for the Leoder in sucil a woy that it fian::ri:e:, i;'t
marketsharc(prortr,andthenFolloweralwaytwantsloopt{mizethemarkz!sharebasedondiitibutiotitfTtr..'rJt..;.,.-::!.:
problem can be represented as a bilevel programming problen of the NP-hard t,vpe arl tlterc he:-., been mq41) !r.cp.:e. .|':i.r!,t!.
Ior lhe problen. In this paper, ve ?ropose an algorithm based on an! colony optimizatior cl?it;lhra 'j,ilh lc.cl searti- ,h. 1e;:

Problem" Computers &

Discrete (rip).Cenrroid


