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Chuong 1 — Gidi thi¢u
1. Tritué nhan tao la gi?

Pé hiéu tri tué nhan tao (artificial intelligence) 1a gi chung ta bat dau véi khai niém sy

bay nhan tao (flying machines), tirc 1a cai may bay.

Pa tir 1au, loai ngudi mong mudn 1am ra mot cdi may ma cé thé di chuyén duoc
trén khong trung ma khong phu thudc vao dia hinh & dudi mat dat, hay noi cach khac 1a
may c6 thé bay dugc. Khong c6 gi ngac nhién khi nhitng ¥ tudng dau tién 1am may bay 1a
tir nghién ctru cach con chim bay. Nhiing chiéc may biét bay duogc thiét ké theo nguyén Iy
“yd canh” nhu con chim chi ¢ thé bay duoc quing duong rat ngan va lich sir hang khong
thuc sy sang mot trang mdi ké tir anh em nha Wright thiét ké may bay dua trén cac

nguyén 1y cua khi dong luc hoc (aerodynamics).

Cac may bay hién nay, nhu da thdy, c6 sirc trd rat 16n va bay duoc quing duong
c6 thé vong quanh thé gidi. N6 khong nhit thiét phai c6 nguyén 1y bay cua con chim

nhung van bay duogc nhu chim (dang vé), va con tot hon chim.

Quay lai cau hoi Tri tu¢ nhan tao 1a gi. Tri tu¢ nhan tao la tri thong minh cua may
do con ngudi tao ra. Ngay tur khi chiéc may tinh dién t déu tién ra doi, cac nha khoa hoc
may tinh da huéng dén phat hién hé thong may tinh (gém ca phan cting va phan mém)
sao cho né c6 kha niang thong minh nhu loai ngudi. Mic du cho dén nay, theo quan niém
clia ngudi viét, réc mo nay van con xa moi thanh hién thyc, tuy vay nhitng thanh tyu dat
duoc ciing khong hé nho: ching ta di 1am duogc cac hé théng (phan mém choi c& vua
chay trén siéu may tinh GeneBlue) c6 thé théng dugc vua cd thé gidi; chung ta da lam
duoc cac phan mém co thé ching minh dugc cic bai toan hinh hoc; v.v. Hay néi cach
khac, trong mot s6 linh vuec, may tinh co thé thuc hién tot hon hodc tuong duong con

nguoi (tat nhién khong phai tit ca cac linh vuc). D6 chinh 13 cac hé thong thong minh.

C6 nhiéu cach tiép can dé lam ra tri thong minh cua may (hay 1a tri tué nhan tao),

chang han 1a nghién ctru cadch bd ndo ngudi san sinh ra tri thong minh cta loai ngudi nhu



thé ndo roi ta bat chudc nguyén ly do, nhung cling cé nhitng cach khac stir dung nguyén 1y
hoan toan khac vé6i cach san sinh ra tri thong minh cuia loai ngudi ma van lam ra cai may
thong minh nhu hodc hon nguoi; cling giong nhu may bay hién nay bay tot hon con chim

do no c6 co ché bay khong phai 1a giéng nhu co ché bay ctia con chim.

Nhu vay, tri tué nhan tao & ddy 1a néi dén kha ning cua may khi thuc hién cac cong
viéc ma con ngudi thuong phai xtr 1y; va khi dang vé tng xtr hodc két qua thuc hién cia
may 13 tot hon hodc twong duong v6i con nguoi thi ta goi d6 1a may thong minh hay may
dé co tri thong minh. Hay noi cach khac, danh gid sy thong minh ciia may khdong phai
duva trén nguyén ly n6 thyc hi¢én nhiém vu do co giéng cach con nguoi thuc hi¢n hay
khong ma dua trén két qua hodc dang vé ing xir bén ngoai cua nod co giéng véi két qua

hodc dang vé trng xu ciia con nguoi hay khong.

Céac nhiém vu ctia con ngudi thudng xuyén phai thuc hién 13: gidi bai todn (tim kiém,
chtng minh, 1ap luan), hoc, giao tiép, thé hién cam xiic, thich nghi véi méi truwong xung
quanh, v.v., va dua trén két qua thuc hién cac nhiém vu d6 dé két luan rang mot ai d6 co
1a thong minh hay khong. Mén hoc Tri tué nhén tao nhim cung cdp cac phuong phap
luan dé 1am ra hé théng c6 kha nang thuc hién cac nhiém vu do: gidi toan, hoc, giao tiép,
v.v. bt ké cach nd lam c6 nhu con nguoi hay khong ma 13 két qua dat dugc hodc dang vé

bén ngoai nhu con nguoi.

Trong mén hoc nay, chung ta s& tim hiéu cac phuwong phap dé lam cho may tinh biét

cach giai bai toan, biét cach lap luan, biét cach hoc, v.v.
2. Lich sw

Vao nam 1943, Warren McCulioch va Walter Pitts bit dau thyuc hién nghién ctru ba co s&
Iy thuyét co ban: triét hoc co ban va chirc ning ciia cac noron than kinh; phan tich cac
ménh dé logic; va Iy thuyét dy dodn ctia Turing. Céc tac gia di nghién ctru dé xuat mo
hinh noron nhan tao, mdi noron dic trung boi hai trang thai “bat”, “t3t” va phat hi¢n

mang noron c6 kha nang hoc.



Thudt ngit “Tri tué nhan tao” (Artificial Intelligence - AI) dugc thiét 1ap boi John
McCarthy tai Hoi thao dau tién vé chi dé nay vao mua hé nim 1956. Dong thoi, ong
cling dé& xuit ngdn ngit 1ap trinh Lisp — mdt trong nhitng ngdn ngit 1ap trinh ham tiéu
biéu, duogc su dung trong linh vyc Al Sau d6, Alan Turing dua ra "Turing test" nhu la

mot phuong phap kiém chimg hanh vi théng minh.

Thap ky 60, 70 Joel Moses viét chuong trinh Macsyma - chuong trinh toan hoc st dung
co s tri thire dau tién thanh cong. Marvin Minsky va Seymour Papert dua ra cac chimg
minh dau tién vé giéi han ciia cac mang no-ron don gian. Ngon ngit 1ap trinh logic Prolog
ra doi va duoc phat trién bai Alain Colmerauer. Ted Shortliffe xay dung thanh cong mot
s6 hé chuyén gia dau tién trg giup chan doan trong y hoc, cac hé thdng nay str dung ngon

ngit luat dé biéu dién tri thirc va suy dién.

Vao dau nhitng ndm 1980, nhirng nghién ctru thanh cong lién quan dén AI nhu cac hé
chuyén gia (expert systems) — mot dang cua chuong trinh AI mo6 phong tri thic va cac ky

nang phan tich ciia mot hoac nhiéu chuyén gia con nguoi

Vao nhitng nam 1990 va dau thé ky 21, Al da dat dugc nhitng thanh tuu to 16n nhat, Al
duoc 4p dung trong logic, khai pha dir liéu, chan doan y hoc va nhiéu linh vuc tng dung
khac trong cong nghiép. Su thanh cong dira vao nhiéu yéu té: ting kha ning tinh toan cia
may tinh, tap trung giai quyét cic bai toan con cu thé, xay dung cac mbi quan hé giira Al
va céc linh vuc khac giai quyét cac bai toan twong tw, va mot sy chuyén giao méi cua cac

nha nghién ctru cho cac phuong phép toan hoc viing chic va chuan khoa hoc chinh xAc.
3. Cdc linh vue cua Al

» Lap luan, suy dién tu dong: Khai niém 1ap luan (reasoning), va suy dién (reference)
dugc sir dung rat pho bién trong linh vyc Al Lap luan 14 suy dién logic, dung dé chi
mot tién trinh rat ra két luan (tri thirc moi) tir nhitng gia thiét da cho (duoc biéu dién
dudi dang co so tri thirc). Nhu vy, dé thuc hién 1ap luan ngudi ta can co cac phuong

phap luu trir co s& tri thure va cac thu tuc 1ap luan trén co sé tri thire do.



Biéu dién tri thirc: Mudn may tinh c6 thé luu trit va xt 1y tri thuc thi cdn c6 cac
phuong phap biéu dién tri thirc. Cac phuong phap biéu dién tri thirc & day bao gdbm
cac ngdn ngir biéu din va cac k¥ thuat xu 1y tri thirc. Mot ngon ngit biéu dién tri thirc
dugc danh gia 1a “tot” néu nd co tinh biéu dat cao va cac tinh hiéu qua cua thuat toan
1ap luan trén ngon ngit d6. Tinh biéu dat ciia ngdn ngit thé hién kha niang biéu dién
mot pham vi rong 16n cac thong tin trong mot mién tmg dung. Tinh hiéu qua cta cac
thuat toan 1ap luan thé hién chi phi vé thoi gian va khong gian danh cho vi¢c 1ap luan.
Tuy nhién, hai yéu t6 ndy dudng nhu ddi nghich nhau, tirc 1a néu ngén ngit c6 tinh
biéu dat cao thi thuét toan lap luan trén do6 s€ co6 do phuc tap 16n (tinh hi¢u qua thép)
va nguoc lai (ngdn ngit don gian, c6 tinh biéu dat thap thi thuat toan 1ap luan trén do
s€ ¢6 hi¢u qua cao). Do do, mot thach thuc 16n trong linh vuc Al 1a xay dung céc
ngdn ngir biéu dién tri thirc ma co thé can bang hai yéu té nay, tirc 13 ngdn ngir co tinh

biéu dat du t6t (tuy theo ting Gng dung) va co thé 1ap luan hiéu qua.

Ldp ké hoach: kha nang suy ra cac myc dich can dat dugc doi voi cac nhiém vu dua

ra, va xac dinh day cac hanh dong can thuc hién dé dat dugc muc dich do.

Hoc may: 1a mét linh vyc nghién ciru cia Al dang dugce phat trién manh mé& va co
nhidu tng dung trong cac linh vuc khac nhau nhu khai pha dir liéu, kham pha tri

thue,...

Xur [y ngon ngir tw nhién: 1la mot nhanh cta Al, tap trung vao cac tmg dung trén ngon
ngtr cua con nguoi. Cac ung dung trong nhan dang tiéng noi, nhan dang chir viét, dich

tu dong, tim kiém thong tin,...

Hé chuyén gia: cung cip cac hé thong c6 kha ning suy luan dé dua ra nhimg két
luan. Cac hé chuyén gia c6 kha ning xt 1y luong thong tin 16n va cung cap cac két
luan duwa trén nhitng théng tin d6. C6 rat nhiéu hé chuyén gia ndi tiéng nhu cac hé
chuyén gia y hoc MYCIN, doan nhan cau tric phan tor tir cong thirc héa hoc
DENDRAL, ...

Robotics



>
4. Noi dung mon hoc

Gido trinh nay dugc viét voi cac ndi dung nhdp moén vé Al cho cac sinh vién chuyén
nganh Tin hoc va Cong nghé thong tin. Cac tac gid c6 tham khdo mdt so tai li¢u, gido
trinh cta cac truong Pai hoc Quoc gia Ha ndi, Pai hoc Bach khoa Ha noi, ... Noi dung

gdm céc phan sau:

Chuong 1. Gidi thiéu: trinh bay tong quan vé Al, lich st ra doi va phat trién va céac linh

vuc ung dung cua Al

Chuong 2. Cac phuwong phap tim kiém 1oi giai: trinh bay cac k¥ thuat tim kiém co ban
duoc ap dung dé giai quyét cac van dé va duoc ap dung rong rii trong cac linh vyc cia tri

tu¢ nhan tao.

Chuong 3. Cac giai thuat tim kiém 10i giai cho trd choi: trinh bay mot s6 ki thuat tim

ki€m trong cac tro choi c6 doi thu.

Chuong 4. Cac phuong phap 1ap luan trén logic ménh dé: trinh bay cu phap, ngit nghia

cua logic ménh dé va mdt so thuat toan 1ap luén trén logic ménh de.

Chuong 5. Cac phuong phéap lap luan trén logic vi tir cAp mét: trinh bay ca phép, ngi
nghia cua logic vi tu cép mdt va mot sb thuit toan 1ap luan co ban trén logic vi tur cép

A

mot.

Chuong 6. Prolog: Gidi thiéu chung vé ngdn ngir Prolog, ¢l phap, ngit nghia va ciu tric
chuong trinh trong Prolog, mét sd phién ban méi cta Prolog nhu SWI Prolog,.. .

Chuong 7. Lap luan véi tri thitc khong chic chin: Giéi thiéu vé tri thirc khong chic chin
va mot s6 cach tiép can biéu dién va xt 1y tri thire khong chéc chan.

Chuong 8. Hoc mang noron nhén tao: Gi6i thiéu vé phuong phap va cac k¥ thuat co ban

trong lap luan str dung mang noron nhéan tao.



Chuong 2 — Bai toan va phuwong phap tim kiém lo1i giai

1. Bdi todn va cdc thanh phdn ciia bai todn

Chuong nay gidi thiéu cic giai thuat may tinh c6 thé gidi cic bai todn ma thong
thuong doi hoi tri thong minh ctia con nguo1, nhu bai toan dong nudc, bai toan 8 s6 trén
ban cd, bai toan tim dudng nhu md ta bén dudi day. Dé thiét ké giai thuat chung giai cac
bai toan ndy, ching ta nén phét biéu bai toan theo dang 5 thanh phan: Trang thai bai toan,
trang thai dau, trang thai dich, cic phép chuyén trang thai, lugc dd chi phi cac phép
chuyén trang thai (viét gon 1a chi phi).

a. Bai toan dong nudc

Str dung ba can 3 lit, 5 lit va 9 lit, [am thé nao dé dong duoc 7 lit nudc.
Bai toan nay dugc phat biéu lai theo 5 thanh phan nhu sau:

- Trang thai: Goi s6 nude ¢ trong 3 can lan luotlaa, b, ¢ (a<3,b<5,¢<9), khi do bo

ba (a, b, c¢) 1a trang thai cua bai toan
- Trang thai dau: (0,0,0) //cabacan déu r5ng
- Trang thai dich (-, -, 7)  // can thur 3 chtra 7 lit nudc

- Phép chuyén trang thai: tir trang thai (a,b,c) c6 thé chuyén sang trang thai (x,y,z) thong
qua cac thao tac nhu lam rdng 1 can, chuyén tir can ndy sang can kia dén khi hét nuéc

& can nguon hodc can dich bi day.

- Chi phi mdi phép chuyén trang thai: mdi phép chuyén trang thai c6 chi phila 1.



