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LOI NOI PAU

Tri tu€ nhan tao (TTNT) 1a mdt linh vuc cua khoa hoc may tinh, nghién
ctru su thiét ké cta cac tac nhan thong minh ( “Computational intelligence is
the studi of the degn of intelligens ”). Cac ap dung caa TTNT rat da dang va
phong phi, hién nay da c6 nhiéu hé thong minh ra doi: cac hé chuyén gia, cac
hé diéu khién tu dong, cac robot, cac hé dich tu dong cac ngon ngir tu nhién ,
cac h¢ nhan dang, cac chuong trinh chui c0,... Ky thuat caa TTNT da dugc
st dung trong viéc xay dung cac hé mém, nham tao ra cidc hé mém mang yéu
t6 théng minh, linh hoat va tién dung. O nudc ta, trong nhitng nim gan day,
TTNT di duoc dua vao chuong trinh giang day cho sinh vién cac nam cudi
nganh Tin hoc va Cong nghé thong tin. Cudn sach nay dugc hinh thanh trén
co sO gido trinh TTNT ma chung t61 da giang day cho sinh vién va cac 16p
cao hoc nganh Tin hoc va nganh Cong ngh¢ thong tin trong cac nam hoc tir
1997 t61 nay, tai khoa Cong nghé thong tin, Pai hoc Khoa hoc ty nhién, nay
la khoa Cong nghé¢, Pai hoc Quéc gia Ha noi.

Cuon sach nay dugc viét nhu mdt cudén nhap moén vé TTNT, doi tuong
phuc vu chu yéu cua né la sinh vién cac nganh Tin hoc va Cong ngh¢ thong
tin. No1 dung cudn sach gom hai phan:

e Phan 1: Giai quyét vin dé bang tim kiém. Trong phan nay, ching
t6i trinh bay cac phuong phap biéu dién cac van dé va cac ky thuat
tim kiém. cac k¥ thuat tim kiém, dic biét 1a tim kiém kinh nghiém (
heuristic serch), duoc st dung thuong xuyén trong nhiéu linh vuc
nghién ctru cua TTNT.

e Phan 2: Biéu dién tri thirc va lap luan. Phan nay dé cap dén cac
ngdn ngir bleu dién tri thirc, dic biét 1a cac logic va cac phuong phap
luan trong mdi ngdn ngit biéu dién tri thirc. Cac k¥ thuat biéu dién
tri thirc va 1ap luan dong vai trd quan trong trong viéc thiét ké cac
hé thong minh.

Tuy nhién véi mong mudn cudn sach nay cé thé ding 1am tai liéu tham
khao cho mot pham vi rong rdi cac doc gia, ching toi ¢b gang trinh bay mot
cach hé théng cac khai ni€m va cac k¥ thuat co ban cia TTNT, nham gitp cho
doc gia co co s¢ dé di vaonghién ctru cac linh vuc chuyén siu cua TTNT,
chang han nhu 1ap ké hoach (planning),hoc may(machine learning),
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nhin may (computer viison), hiéu ngdén ngit ty nhién (natural language
understanding).

Hai ngdn ngir thao tac ky hiéu dugc st dung nhiéu trong 1ap trinh TTNT
la Lisp va Prolog. Trong cac sach viét vé TTNT cac nim gan day, mot sd tac
gia, chang han trong [5] va [7], d4 st dung common Lisp dé m6 ta thuat toan.
Trong 20, céac tac gia lai sit dung Prolog dé biéu dién thuat toan. O nudc ta,
cac ngdn ngit Lisp va Prolog duoc it ngudi biét dén, vi vy chiing toi biéu dién
cac thudt toan trong sach nay theo cach truyén théng. Tirc 1a ching t6i st dung
cac cAu tric diéu khién ( tuan tu, diéu kién, 1ip) ma moi ngudi quen biét. Pic
biét, chdng t6i str dung cau tric loop do <ddy cau> dé biéu dién rang, <diy
cau> dugc thuc hién lap. Toan tir exit dé thoat khoi vong lap, con toan tir stop
de¢ dung su thuc hién thuat toan, cac ban co thé lua chon mét trong cac ngoén
ngir sau dé su dung: Common Lisp, Scheme, Prolog, Smalltalk, C** hoac ML
(xem [28]).

Chuing t6i xin chan thanh cam on gido su Nguyén Vin Hiéu, chi nhiém
khoa Cong ngh¢, Dai hoc Quéc gia Ha no1 da tao diéu kién thuan loi cho
chung t6i viét cudn sach nay.

Cubn sach chac chan khong tranh khoi nhiing thiéu sot. Chung téi mong
nhan duogc sy gop v cua doc gia. Thu gop ¥ xin giri vé Bo mén Khoa Hoc May
Tinh, Khoa Cong Ngh¢, Pai Hoc Quéc Gia Ha Noi.

Tac gid
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NHAP MON

TRI TUE NHAN TAO LA GI?

Thuat nglr tri tu€ nhén tao (artificial intelligence) dugc Jonh
McCarthy dua ra trong hoi thao & Dartmouth vao mua hé 1956. Trong hoi
thao nay c6 mit cac tén tudi noi tiéng nhu Marvin Minsky, Claude Shannon,
Nathaniel Rochester, Arthur Samuel, Allen Newell va Herbert Simon. Trudc
hoi thao nay, tirndm 1952 Arthur Samuel di viét chuong trinh choi co. Samuel
d3 bac bo tu tudng cho rang may tinh chi c6 thé 1am dugc cai ma nguoi ta bao
n6 lam, vi chuong trinh cia Samuel c6 thé hoc dé choi tét hon nguoi viét ra
n6. Bén hoi thao nay, Allen Newell va Herbert Simon ciing d3 viét chuong
trinh 1ap ludn véi tén goi “the logic theorist”. Chuong trinh cua cac 6ng co
kha niang ching minh hau hét cac dinh 1y trong chuong 2 cudn “Principia
Mathematics” ctia Russell va Whitehead. Trong hi thao & Dartmouth, cac
nha nghién ctru da thao luan va vach ra cac phuong hudéng nghién ctu cua
linh vyc Tri tu¢ nhan tao (TTNT). Vi vay, hoi thao & Dartmouth, mua he nam
1956 duoc xem la thoi diém ra doi thyc sy cta linh vuc nghién ctru TTNT.

Trong cac sach viét vé TTNT céc ndm gan day, cac tac gia duara nhiéu
dinh nghia vé TTNT. Chung t6i dn ra diy mot s6 dinh nghia:

“Su nghién ctru cac nang luc tri tué thong qua viéc str dung cac mo hinh tinh
toan” ( “The study 0 mental faculties through the use 6 computational models”
— Charniak and McDormott, 1985)

“Nghé thuat tao ra cdc may thuc hi€n cac chirc nang doi hoi su thong minh
khi duoc thuc hién bdi con nguoi” (“The art of creating machies that perform
functions that require intelligence when performed by people” — Kurzweil.
1990).

“Linh vuc nghién ctru tim cach giai quyét va mé phong cac hanh vi théng
minh trong thudt nglt cdc qua trinh tinh toan” (“A field of study that seeks to
explain and emulate intelligent behavior in terms of computational processes”
— Schalkoff, 1990).

“Su nghién ctru céc tinh toan dé c6 thé nhan thuc, 1ap luan va hanh dong”

(“The study of computations that make it possible to perceive, reason, and
act” — Winston, 1992).
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“Mot nhanh ctua khoa hoc may tinh lién quan td1 su tu dong hod cac hanh vi
thong minh” (“The branch of computer science that is concerned with the
automation of intelligent behavior” — Luger and Stubblefield, 1993)

Sau day 1a mot sé dinh nghia gan day nhat:

“TTNT la su thiét ké va nghién ctru cac chuong trinh may tinh Gng xir
mot cach thong minh. Cac chwong trinh nay dugc xay dung dé thyuc hién cac
hanh vi ma khi & nguoi hodc dong vat chiing ta xem la thong minh” (“Artificial
Intelligence is the design and study of computer programs that behave
intelligently. These programs are constructed to perform as would a human or
an animal whose behvior we consider intelligent” — Dean, Allen and
Aloimonos, 1995).

“TTNT la su nghién ctlru cac tdc nhan tdn tai trong moi truong, nhan
thirc va hanh dong” (“Artificial Intelligence is the design of agents that exists
in an environment and act” — Russell and Norvig, 1995).

“ TTNT la sy nghién ciru ac thiét ké cac tac nhan thong minh”
(“Computational Intelligence is the study of the design of Intelligent agents”
— Pulle, Mackworth and Goebel, 1998).

Hién nay nhiéu nha nghién ciru quan niém rang, TTNT la linh vuc
nghién clru sy nghién ctru cac tdc nhan thong minh ( intelligent agent ). Tac
nhan théng minh 13 bt ctr 4ci gi ton tai trong mdi trudng va hanh dong mot
cach thong minh ( Mt cau héi duoc dat ra: hanh dong nhu thé nao thi duoc
xem la théng minh?).

Muc tiéu khoa hoc caa TTNT 1a hiéu dugc ban chat cua cac hanh vi
théng minh. muyc tiéu thuc tién, cdng nghé ctia TTNT la xay dung nan céac hé
thong minh. Phuong phap luén nghién ctru ¢ day cling tuong tu nhu khi chiing
ta nghién ctru dé hiéu dugc cac nguyén 1y bay, roi thiét ké nén cac may biét
bay (may bay). May bay khong phai 1a su mé phong con chim, song né co
kha ning baybay tot hon chim.

Mot ) nganh khoa hoc khéac, ch?mg han nhu Triét hoc, Tam ly hoc cling
guan tdm nghién ctru cac nang luc dugc xem cua con nguoi. Song khac vai
Triét hoc va Tam Iy hoc, TTNT 1a mot nganh ctia khoa hoc méy tinh — nghién
ctru str Iy thong tin bang may tinh, do d6 TTNT dit ra muyc tiéu nghién ctru:
lam thé nao thé hién duoc cac hanh vi thong minh bang thuat toan, roi nghién
ctru cac phuong phap cai dit cac chuong trinh c6 thé thuc hién dugc cac hanh
vi théng minh. Nhu vdy ching ta can xdy dung cac mo hinh tinh toan
(Computational modeles phuc vu cho viéc giai thich, mo ta
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cac hanh vi thong minh bang thuit toan, tiép theo chung ta can chi ra tinh hiéu
qua, tinh kha thi ctia thuat todnthuc hién mot nhiém vu, va dua ra cac phuong
phap cai dat.

TAC NHAN THONG MINH

Tac nhan (agent) 14 bat ctr cai gi hanh dong trong mdi trudng. cac tac
nhéan c6 thé 1a con nguodi, con sau, con con cho, robot infobot, ... Muc ti€u
ctia TTNT la nhién ctru va thiét ké cac tac nhan théng minh: cac tac nhan ton
tai trong moi truong va hanh dong mot cach thong minh.

Ton tai trong moi trudong, nén tac nhan thong minh can cé kha ning
nhan thirc dugc moi trudng. Chéng han, con nguoi c6 thé nhan thire dugc moi
truong nho tai, mat va cac giac quan khac. Dé nhan thirc dugc moi trudng cac
robot s& dugc trang bi cic bd cam nhén (sensors), d6 1a cac thiét bi vat 1y,
chéing han camera, cac may do dac,...Cac tdc nhan thong minh can ¢ cac bd
tac dong (effectors) dé dua ra cac hanh dong dap ung moi trudng. Véi con
nguoi, d6 1a chan, tay va cac bo phan khac cta than thé. Vi ac robot, d6 c6
thé 1a cac canh tay robot,. ..

MOi truong
Céc thong tin dén Téc nhan Céc hanh dong >
tr moi truong thong minh

Chung ta c6 thé xem tac nhan nhu mot hop den, dau vao 1a cac thong
tin nhan thirc tir méi trudng, dau ra 14 cac hanh dong thich tng voi méi trudng,
nhu trong hinh trén. Bay gio chiing ta xét xem can phai cai dat vao bén trong
hop den cai gi dé hanh dong dau ra 1a hop 1y, thich tng vai cac thong tin dau
vao.

Téc nhan can c6 bo nhé dé luu gitt cac tri thirc chung vé linh vuc, vé
moi truong ma nd duge thiét ké dé hoat dong trong linh vuc d6. Chang han,
d6i v6i robot 14i taxi, tri thirc vé moi truong ma robot can c6 1a cac tri thirc vé
mang ludi giao thong trong thanh phé, vé luat 18 giao thong,... DPdi v6i cac hé
chuyén gia tro gitip chan doan bénh, cac tri thirc can luu 1a cac tri thic cua
cac bac si vé bénh 1y, vé cac phuong an diéu tri,...BO nhé cua tic nhan con dé
ghi lai cac tri thirc méi ma tac nhan maoi rat ra dugce trong qua trinh hoat dong
trong moi trudng. Trong nhiéu trudng hop, nd ciing can luu lai vét ciia cac
trang thai ctia mdi truong , bdi vi hanh dong thich hop ma no




