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Tém tit. Muc dich cta bai bao 1a d& xuit mo hinh da tac tir thong minh dé giai
toan dua trén cac co so tri thirc phéan tan. Bai bao ciing trinh bay viéc phat trién
mot ngdn ngir duya trén FIPA-ACL (Foundation for Intelligent Physical Agents—
Agent Communication Language) dé hd tro xir 1y tri thirc. Ching t6i minh hoa
mdt ung dung ciia mé hinh trong cac linh vuc: dai s, hinh hoc phéng, va hinh
hoc giai tich.

Tiwr khéa: H¢E da tac tir, tac tir thong minh, giai toan, co sd tri thure phan tan.

1 Giéi thidu

Su phat trién manh mé cua ha tang cong nghé thong tin va truyén thong da tao diéu
kién thuan loi cho viéc xdy dung cac hé théng phan tan c6 tich hop cac cong nghé tri
thirc tng dung cho cac linh virc khac nhau. Trong cac hé thdng d6, nhiéu van dé can
giai quyét bao gdm cac mién tri thirc khac nhau, do vdy, doi hoi phai c6 sy trao doi va
chia sé tri thirc gitta cic co o tri thirc phan tan. Trong nhitng nim gan day, hé thong
da tac tir (Multi-Agent System — MAS) di tré thanh mot trong cac hé thng phan tan
dugc st dung thich hop dé xir 1y tri thirc. Tuy nhién, cac hé théng da tac tir hién nay
van chua hd tro t6 churc hiéu qua cac dich vu tri thirc phan tan ddi voi van dé giai cac
bai toan dya trén tri thirc dugc cap nhat dong.

Hé thdng da tc tir va cac van dé xtr 1y tri thire trong hé da tac tr da va dang thu hat
nhiéu su quan tdm tir cac nha khoa hoc Viét Nam va thé gidi. Tai Viét Nam, mot )
moé hinh da tac tr c6 thé ké dén 1a: M6 hinh dao tao tir xa trén co s& quan tri tri thuce
sir dung tac tir thong minh ctua nhom tac gia trudng Pai hoc Bach Khoa Ha Noi gdm
Hoang Minh Thirc, Nguyén Thiic Hai, Nguyén Thanh Thuy (nim 2005) [2], mé hinh
da tac tr thuong lwong ciia Tran Dinh Qué, Nguyén Manh Son (ndm 2006) [5], md
hinh tuong tac cua cac tac tir giao dién cua Lé Hai Quan, Huynh Quyét Thing (nim
2006) [6], ...

Riéng vé& linh vuc E-Learning, mot sb cong trinh da dwoc phét trién nhu mé hinh
hé¢ thong Multi-Agent hiéu dugc cam xitic ctia nguoi hoc trong E-Learning ciia nhom
tac gia truong Pai hoc Sfax ctia Tuy-ni-di gom Neiji M, Ben Ammar M (nim 2007)
[7], md hinh hé Multi-Agent trong E-Learning hudng vé cac k¥ ning cua sinh vién
dya trén ontology cta nhém tic gia truong Pai hoc Winston-Salem ciia My gém
Anatoly Gladun, Julia Rogustshina (nam 2007) [8], m6 hinh cta hé gia su thong minh
dua trén tac tir dung trong dao tao tir xa cua nhom tac gia truong Pai hoc Salerno cua
Y gdm: Nicola Capuano, Marco Marsella, Saverico Salerno (nim 2002) [9], m6 hinh



hé thdng cac tac tir hoc trd ctia nhom tac gia truong Cao dang US Army War gom
Gheorghe Tecuci, Mihai Boicu, Dorin Marcu, Bogdan Stanescu, Cristina Boicu and
Jerome Comello (ndm 2004) [10], mét sb6 cong trinh trong [11], ...

2 Y twong Chinh, Pinh hwéng va Cac Van dé Tap trung Nghién
ciru

Mot s van dé& duge dat ra trong dé tai: Lam thé nao dé xay duyng mot mo6 hinh hé
thdng da tac tir c6 kha ning hd trg t6 chirc hidu qua cac dich vy tri thirc phan tan d6i
Vi cac co sd tri thirc co cAu trac phire tap? Cach thirc quan 1y, chia sé tri thuc giita
chc tac tir s& ra sao? Kién tric cuia cc tac tir trong cac mo hinh hé théng da tac tir nay
s& gdm nhirng thanh phan gi dé phu hop véi viée xir 1y tri thirc?

Céc mo hinh da tac tir di c6 hién nay van chua phu hop dé giai quyét cac van dé
lién quan dén tri thire toan hoc. Dua trén yéu cau thue té va cac van dé vé hé da tac tu,
¥ twong chinh dé tai dugc dua ra 1a: xay dung mot mo hinh hé thdng da tac tu, trong
d6 tap trung khai thac kha ning cong tac, di tra va chia sé tri thirc ciia cac tac tir dé xir
ly tri thirc phan tan vé toan hoc.

3 Cac Phwong phap dwoc Sir dung trong Hé thng Multi-Agent

Céac md hinh hé thdng da tac tir duoc nghién ctru phat trién cho nhiéu muc dich khac
nhau véi cac cach tiép can khac nhau. Tuy nhién, tyu trung lai, xét vé khia canh xur ly
tri thirc, c6 thé chia cac md hinh da tac tir 1am 5 nhom: 1) khong st dung co s& tri
thirc (vi du trong cong trinh [6], [7]), 2) tri thirc trong co s& tri thire duge biéu dién
dudi dang luat (vi du trong cong trinh [2], [12]), 3) tri thirc trong co so tri thire dugce
biéu dién dang cay (vi du trong cong trinh [5], [10]), 4) tri thirc trong co s& tri thic
duoc biéu dién dang do thi (vi du trong cong trinh [13]), 5) tri thirc trong co s& tri
thirc dya trén khai niém va quan hé (vi du trong cong trinh [8]).

Phuong phép ching t6i sir dung 1a tich hop cac hé thong xir 1y tri thirc va giao duc
dién tir, tan dung cac két qua cua tri tué nhéan tao va cong nghé phan tan dé xay dung
hé théng da tac tir dwa trén cac co so tri thirc gdm nhiéu thanh phén, va cac co so tri
thirc nay dugc bd tri phan tan. Cac két qua nghién ciru 1y thuyét s& dugc thir nghiém
va danh gia tinh kha thi, hiéu qua.

4 Cac Két qua Pat dwoc

Ching toi da c6 duge mot sé két qua nhat dinh nhu: xay dung mé hinh da tac tir thong
minh va tng dung trong hinh hoc phang, hinh hoc giai tich 2 chiéu, xdy dung kién
trac cac loai tac tir, quy trinh hoat dong cua hé théng [4], phat trién ngdn ngit CO-
ACL (Computational Objects — Agent Communication Language) [3], ...
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Hinh 1. M6 hinh hoat dong cta hé da tac tir [4]

Hinh 1 thé hién md hinh hoat dong cua cac loai tac tor khac nhau. Cac tac tir phéi
hop véi nhau dé tim ra céu tra 16i cho bai toan. Qua trinh suy dién phu thudc vao sy
thay di cia méi truong,

Ngudi sir dung nhdp dé bai toan vao hé thdng théng qua Agent giao tiép ngudi
dung. Agent nay s& phan rd dé bai thanh cac su kién cta bai toan. Cac sy kién nay
cung voi cac su kién vé trang thai hoat dong ciia Agent la trang thai ban dau ciia moi
truong hé thong. Cac su kién nay s& dugc thong qua Agent trung gian dé chuyén dén
Agent tri thirc. Agent tri thirc kiém tra néu trang thai méi truong thoa muc tiéu nghia
1a da tim thay cu tra 10i. Néu trang thai moi trudng khong thoa muyc tiéu, thi Agent tri
thirc s& dwa vao cac nguyén tic lya chon hanh dong dé chon hanh dong phu hop véi
trang thai moi truong cua hé théng.

Néu trong hé thong khong c6 Agent tri thirc ndo chon dwgc hanh dong, nghia la
khong tim thdy cdu tra 151. Néu c6 it nhdt 1 Agent tri thirc chon dugc hanh dong, thi
cac Agent tri thirc s€ thyc hién hanh dong da chon. Agent tri thirc thyc hién hanh
ddng nghia 14 n6 van dung tri thirc trong co s tri thirc két hop véi tri thire cua no dé
tim kiém, tinh toan, suy dién. Sau khi Agent tri thire thuc hién hanh ddng, s€ phat sinh
cac su kién moi lién quan dén bai toan 1am thay doi trang thai moi truong cuc bd. Néu
¢6 sy thay doi trang thai moi truong cuc bo, Agent trung gian s& cap nhat trang thai
mbi truong hé thong va chuyén thong tin vé sy thay d6i nay cho Agent bao tin. Agent
béo tin chuyén tin cho Agent trung gian ctia linh vy con lai biét.

Trang thai moi truong hé théng thay doi. Qué trinh hoat dong cta hé thong lap lai
cho dén khi tim thiy cau tra 161 hodc khong tim thiy cdu tra 16i.

Hinh 2 thé hién vi tri ngon ngit CO-ACL nim ¢ ting tmg dung. O tang trinh dién,
ngdn ngit duoc biéu didn dudi dang XML.
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Hinh 2. M& hinh OSI va vi tri ngdn ngit CO-ACL [3]

Chung t6i ciing tmg dung cho mot sd bai toan lién quan dén cac linh vuc khéc nhau
nhu: dai s8, hinh hoc phéng, hinh hoc giai tich. Vi du: Trong hé toa d6 Oxy cho tam
gidc ABC voi A(1,5). Pat E 1a 1 diém trén AB v6i AE/AB=2/3. Tir diém E ké duong
song song véi BC. Pudng nay cit AC tai F. Biét xF/xC = 5/7, yF/yC = 3/2. Tinh toa
d6 diém F va C (Hinh 3)
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Hinh 3. Bai toan vi du [3]
Tri thirc trong qué trinh giai toan lién quan dén 3 linh vyc:

Tri thirc hinh hoc phing
Theo Thales, trong tam giac ABC:



AE 2 AF
E € AB,F € AC, — = — , songsong (EF,BC) => —— =
AB 3 AC

Tri thirc hinh hoc gidi tich 2 chiéu:

AC= dodai (AC)

AF | AC cing phuong, dodai( AF ) = k*dodai( AC )=> AF =k* AC

U =(@ul,u2) =k*U = (k*ul,k*u2)
U=@ulu2),V=wLv2),U =V < ul=vl,u2=v2

Tri thirc dai sb:

a*(b+c)=a*b+a*c

a C C
— = —(b,d #0) & a=b* — < a*d=b*c < a*d-b*c=0
b d d

al*x1 +bl*x2 =cl, a2*x1 +b2*x2=¢c2 =

| cl*b2—-c2*bl 5 al*c2—-a2*cl
x1= , X2 =
al*b2 -a2*bl al*b2—-a2*bl

Qua trinh suy dién dé tim ra 10i giai cho bai toan:

AE 2 o . AF 2
—— = —,songsong (EF,.BC) ———> —— = —
AB 3 AC 3
AF L2 0, ap- Zaac
AC 3 3

AF = %*AC —@ 5 Godai( AF )= % * dodai( AC )
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12)

dodai( AF )= g * dodai( AC ) —8& AF = =« AC

wlm

- . 13
AF_E*A(:%F-xA—é*(xC-xA),yFyA—é*(yC-YA) 4

2 2 o (14)
xF - xA = § *(xC-xA), yF —yA = 5 *(yC-yA) ——>
3*(xF - xA)=2%* (xC-xA), 3*(yF — yA) = 2* (yC-yA)
(M+(6) (15)

3*(xF - xA)=2* (xC-xA), 3*(yF — yA) =2* (yC-yA) ————>
3*xF — 3*xA - 2*xC + 2*xA=0, 3*yF — 3*yA - 2* yC + 2*yA =0
3*xF-3*xA - 2*xC + 2*xA=0, 3*yF — 3*yA - 2* yC + 2*yA = 0,xA=1, yA=5 (16)
—> 3*xF-2*xC=1, 3*yF-2*yC=5

xF 5 yF 3 a7
— = -, —— = - ——>T*F-5*xC=0, 2*yF-3*yC =0
xC 7 yC 2

(16), (17) —> (18)

3*xF — 2*xC = 1, 7*xF - 5*xC =0, 3*yF — 2*yC =5, 2*yF - 3*yC =0
3*xF — 2#xC = 1, 7*xF — 5%xC = 0, 3*yF — 2%yC = 5, 2*yF — 3*yC = 0 (19)
—® 5 xF=5, xC=7, yF=3, yC=2

Nhu vay céu tra 161 ctia bai toan 1a: F(5,3) va C(7,2).

H¢ théng dugc cai dat thu nghiém trén JADE [14]. Hién tai, c6 rat nhiéu platform
ctia hé thong Multi-Agent dé c6 thé xay dung ting dung trén cac platform nay. Tuy
nhién, chung t6i chon JADE vi cac 1y do sau: JADE 1a phan mém ma nguén mo nén
dé trién khai; c6 thé tich hop cac thanh phan khac nhu XML, phin mém hd trg giai
toan Maple, cac thu vién cua Java; thich hop cho viéc xt 1y tri thitc dua trén co so tri
thirc; thich hgp cho viéc xay dung hé théng phan tan & nhiéu noi khac nhau, dic biét
la trong E-Learning; hd tro cac tinh ning cua tac tir nhu: tao agent, hily agent, ...

Hé théng da tac tir thong minh c¢6 cac vu diém sau: 1) Hé théng md: hé thdng cd
thé bd sung hodc phan tach ké ca tri thirc 1an cac tac tir, 2) Tinh linh hoat va thong
minh: hé thong ¢ thé giai mot s6 bai toan dua trén co so tri thirc dugc cap nhat dong,
3) Hb trg mot cach hidu qua cho viéc t6 chirc, chia sé tri thirc phan tan va xu ly tri
thirc lién quan dén nhiéu linh vuc tri thirc khac nhau.



5 Huwéng Phat trién

St dung da tac tir thong minh 1a phuong phap phu hop hon dung cac phuong phap
thiét ké hé co so tri thue truyén thong thuong dung cho hé thong véi mot co so tri
thirc. Huéng phat trién sip t6i, ching toi sé xdy duyng mé hinh cho hé tong quat, voi
nhiéu linh vuec tri thirc khac nhau nhu vat 1y, héa hoc, sinh hoc, dai ) tuyen tinh, toan
roi rac, ...
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