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LOGIC VI TU TRONG TRi TUE NHAN TAO

Cao Thi Bich Lién
Khoa Cong nghé thong tin - Truwdng Pai hoc Ha Long

Tom tit: Logic la mét trong nhitng khdi niém cot 16i trong linh e tri tué nhan tao (Al). Qua trinh suy ludn va ra quyét
dinh ciia cdc hé thong Alphu thudc nhiéu vao logic. Logic cung cap mét cdch tiép cdn cé hé thong d@é biéu dién va xir 1y
dir liéu, cho phép he théng AI rit ra két ludn va suy dién tir it liéu ddu vao. Logic vi tir trong Al la mét dang logic glup hé
thong xw ly cac moz quan h¢ phic tap giita cac doi twong va thuoc tinh cua ching. Loglc leong tir ¢6 kha nang biéu dat
kién thirc chi tiét va phirc tap, hé tro Al trong viéc suy Iudn vé cac doi tweong va moi quan hé trong thé gici thire. Thong
qua viéc mé hinh héa dit liéu va tri thire bang cdc biéu thike logic, cac hé thong Al ¢6 thé thuwce hién suy ludn hop Iy va dua
ra quyét dinh chinh xdc, tie @6 ndng cao hiéu qua va dé chinh xdc ciia cdc g dung trong nhiéu linh viee khdc nhau nhw y
té, giao théng, gido duc va tai chinh.

Tir khoa: Logic ménh de, Logic ménh de trong tri tué nhdn tgo.
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Abstract: Logic is one of the essential ideas in the field of artificial intelligence (Al). The reasoning and decision-
making processes of Al systems rely heavily on logic. Logic provides a systematic way to represent and process data, allowing Al
systems to draw conclusions and inferences from input data. Predicate logic in Al is one of the types of logic that helps Al systems
process complex relationships between objects and their properties. Quantum logic is capable of expressing detailed and complex
knowledge, helping Al make inferences about real-world objects and relationships. By modeling data and knowledge through
logical expressions, Al systems can achieve rational reasoning and make correct decisions, thereby improving the efficiency and

accuracy of applications in various fields, from healthcare to transportation, education, and finance.
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I. PAT VAN PE

Trong tri tu¢ nhan tao viéc xay dung cac hé
théng c6 kha ning suy ludn va ra quyét dinh 1a
mot thach thirc quan trong. Logic vi tir cung cap
mot cong cu manh mé dé biéu dién va suy luan
vé cac dbi tuong, thudc tinh, va mbi quan h¢ gitra
chung trong thé gidi thuc. Bai viét kham pha dic
diém cua logic vi tir trong Al, cach n6 duogc st
dung va cac tng dung trong biéu dién tri thirc.

II. NOI DUNG NGHIEN CUU

2.1. Pic diém cia logic vi tir

Logic vi tur trong Al c6 mot s6 dic diém khién
no tré thanh mdt cong cu manh mé cho céc ung
dung Al. Mot s6 dic diém nay la:

> Mé rong logic ménh dé

Logic vi tir 1a sy mo rdng cua logic ménh dé
trong d6 cac ménh dé c6 thé bao gdm cac dbi
tuong, thudc tinh va cac quan h¢ gitta chuing.
Logic ménh dé chi co thé lam viéc v6i cic ménh
dé co gia tri dung hodc sai (true/false), nhu:ng
logic vi tir c6 thé mo ta cac dbi tuong va cac moi
quan hé giira chiing mot cach chi tiét hon.

Vi du: Trong logic ménh dé, ta chi c6 thé c6 cac
ménh dé nhu “Mai 12 ngudi”, trong khi trong logic
vi tir, ta c6 thé biéu dién diéu nay 1a Ngudi(Mai)
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va dé dang md rong thém cac thudc tinh nhu “Mai
1a bac s1” bang cach viét BacSi(Mai)

> Kha ning dién dat mdi quan hé giira
doi twong

- Logic vi tir cho phép biéu dién mbi quan hé
giita cac ddi twong trong thé gisi thuc. Piéu nay
12 mot trong nhitng diém manh ctia n6 so véi cac
loai logic khac.

- Céc vi tr mo ta cac moi quan hé nay, va moi
vi tir ¢6 thé nhan mdt hodc nhiéu ddi tuong lam
tham s6.

Vi dy, Ban(Mai, Nam) biéu thi réng “Mai la
ban cua Nam”, day 1a mot mbi quan h¢ gitra hai
dbi twong: Mai va Nam.

> Biéu dién thudc tinh cia dbi twong

Logic vi tir co thé mo ta thudc tinh cua cac dbi
tuong, qua do hé théng ¢ thé xac dinh cac dic
diém cua chung.

Vi du, Cao(Nam) c6 thé c6 nghia 1a “Nam la
ngudi co ngoai hinh cao”, hoic Pep(Mai) co thé
biéu thi ring “Mai c¢6 ngoai hinh dep”.

» St dung cac ky hiéu “forall” va “exists”

- Logic vi tir sir dung hai ky hiéu quan trong la
v (forall) va 3 (exists) dé thé hién cac phat biéu
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tong quat va su ton tai ciia doi tugng.

+ V' (forall): Biéu thi ring mét phét biéu 1a
dang vai tat ca cac doi tuong trong mot tap hop.

+ 3 (exists): Biéu thi rang ton tai it nhit mot
doi tuong thoa man mat diéu kién nao do.
- Vi du:

V X (Ngu:orl(x) — COTudi(x)) co nghia 1a
“M01 ngudi déu c6 tudi”.

+ 3% (Nguoi(x) A L(rn(x)) c¢6 nghia 14 “Ton
tai it nhat mot ngudi 16n tudi”.

» Kha nang suy luan

- Logic vi tir hd trg suy luan logic, gitp Al co
thé rit ra cac két luan tir nhitng thong tin di cho.
Céc quy tac suy luan logic cho phép hé thong Al
két ndi cac ménh dé va suy ra thong tin méi.

- Vi du, tir cac ménh dé Cha(Nam, Minh)
va M¢ (Minh, Hoan), hé théng 6 thé suy luan
Ong(Nam, Hoan) nghia 1a Nam 1 6ng ciia Hoan.

> Ciu tric dang ménh dé c6 tham sb

- Logic vi tr st dung cac mé¢nh dé co6 tham s6
dé biéu dién thong tin. M&i ménh dé c6 thé chira
céc tham sb, thuong 1a cac ddi tuong (hoac bién
dai dién cho dbi tuong).

- Vi du: Cao(Nam) biéu thi réng “Nam cao”,
trong khi Cao(x) c¢6 thé hiéu 13 “x cao”, v4i x 1a
mot dbi tugng chua xac dinh.

> Tinh chinh xic va céu triic

- Logic vi tir 1a mot hé théng logic chinh xac,
vGi cac quy tic rd rang va chit chd vé cach cac
ménh dé&, vi tir va cac d6i tugng co thé duge két
hop voi nhau.

- Piéu nay gitip no rat hiru ich trong viéc mo
hinh hoéa tri thtrc, dac bi€t 1a trong cac ing dung
can d6 chinh x4c cao nhu hé chuyén gia, h¢ théng
suy luan va co s¢ dir liéu thong minh.

> Kha ning két hop véi cac hé thong khac

- Logic vi tir ¢6 thé duoc két hop véi cac ky
thuat khéc trong tri tu¢ nhan tao, dac biét la trong
cac hé théng hoc may. Logic vi tir giap Al c6 thé
hiéu cac mdi quan hé giita cac dbi tugng va cac
quy tic trong khi hoc tir dit lidu.

- Piéu nay lam cho logic vi tir tr& thanh mot
cong cu hitu ich trong viéc xay dung cac hé thong
Al c6 kha nang suy luan va tu hoc.

» Tinh mé réng

Logic vi tir c6 thé d& dang mé rong dé xir 1y cac
van d& phuc tap hon. Cac hé théng c6 thé bd sung
céc vi tir méi, cac dbi tuong maéi hodc cac quy tic
suy ludn méi dé mo rong pham vi va kha ning
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ung dung cua logic vi tur.

2.2. Sir dung logic vi tir dé biéu dién tri thirc

Logic vi tir 1a mot phuong phap dé xac dinh cac
vai tro nglt nghia trong cau, dac biét 1a nhitng tir
mang hanh dong va méi quan hé gitra céc thanh phan
khac trong cau. Nhiing thinh phan nay bao gom:

- Agent:La nguoi hodc thuc thé thyc hién
hanh dong.

- Patient: La dbi tuong bi anh hudng hodc chiu
tac dong tir hanh dong.

- Goal: La dbi tugng nhan hanh dong hoac
hudng téi trong mot su kién.

- Instrument: La cong cu hoac phuong ti¢n
giup thue hién hanh dong.

Logic vi tir co thé dugc st dung dé biéu dién
tri thirc theo nhiéu cach khac nhau, théng qua cac
md hinh ngit nghia, d6 thi tri thirc, va co s¢ dit
liéu quan h¢.

> Do thi tri thirc

Mot trong nhitng cach sir dung phd bién ciia
logic vi tir trong biéu dién tri thirc 1a xay dung dd
thi tri thirc. D4 thi tri thitc md hinh héa céc thuc
thé va mdi quan hé gitra chung duéi dang cac dinh
va canh. Logic vi tir gitp xac dinh cac mdi quan
hé nay, tao thanh cac duong ndi giita cac thuc thé
va hanh dong.

Vi du: Cau “Lan dua sach cho Nam” c6 thé
dugc biéu dién duéi dang dd thi tri thire nhu sau:

Lan (Agent) — dua (Verb/Action) — sach
(Patient) —»Nam (Goal)

Do thi tri thire nay giup Al nhan dién cac mbi
quan hé va luu trit ching dudi dang c6 thé truy
van va phan tich sau nay.

» Co sé dir liéu quan hé

Trong mot hé théng co sO dir lidu, cac mbi
quan hé giira cac thyuc thé c6 thé duoc luu trir dudi
dang cac bang quan hé. Logic vi tr gitp Al xéc
dinh céc cdt va cac quan hé¢ glua chung, giup h¢
thong hiéu va truy van cac mobi quan hé giita cac
thuc thé.

Vidu:

- Bang “People”: Luu trir thong tin vé cac thuc
thé nhu Lan, Nam.

- Bang “Actions”: Luu trit hanh dong nhu “dua
sach”, vdi cac cdt nhu Agent, Action, Patient, Goal.

Céac mbi quan hé giita cac thuc thé c6 thé dugc
luru trit trong céc bang nay va d& dang truy van.

> Biéu dién logic

Logic vi tir ciing ¢ thé dugc sir dung dé biéu
dién tri thic dudi dang cac biéu thirc logic, noi
hanh dong (vi tir) va céc vai tro nglt nghia dugc
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chuyén thanh céac biéu thirc toan hoc. Viéc nay
gitip may tinh co thé thuc hién cac phép toan logic
va suy luan.

Vi du: Cau “Lan dua sach cho Nam” c6 thé
dugc biéu dién thanh biéu thirc logic:

«Jx (Lan(x) A Book(y) A Give(x, y, Nam))

Biéu thirc nay mo ta rr:ing tdn tai mot Lan, mot
cudn sach, va mot hanh dong Give ma Lan thuc
hién d6i v6i cudn sach va muc tiéu 13 Nam.

2.3. Cac irng dung ciia logic vi tir trong biéu
dién tri thirc

»Tra 1oi cau héi

Logic vi tir gitip Al hiéu dugc cau hoi ciia nguoi
dung va xac dinh cac thanh phan quan trong trong
cau hoi. Khi AT hiéu dugc céac vi tir va vai tro ngtr
nghia cia ching, n6 c¢6 thé tra 15i chinh xac hon.

> Tém tit vin ban

Trong tom tit vin ban, logic vi tir giup Al xac
dinh céc sy kién va hanh dong quan trong, gitr
lai cac thong tin cbt 16i va loai bé nhitng chi tiét
khong quan trong. Cac vi tur sé dugc str dung dé
xac dinh hanh dong chinh trong van ban.

» Dich ngon ngir

Trong dich ngén ngit, logic vi tir gitip AI hiéu
va chuyén cac hanh dong va mdi quan hé ngir
nghia tir ngdn ngir ngudn sang ngdn ngir dich.
Diéu nay gitp dam bao rang cac vi tir va vai tro
ngtr nghia dugc dich chinh x4c.

>H¢ thong dbi thoai

Cac hé théng ddi thoai, nhu tro Iy 4o hodc
chatbot, sir dung logic vi tir dé hiéu va phan hoi
cac yéu cau cia nguoi dung mot cach ty nhién.
Al phan tich c4c cau cia nguoi dung, xac dinh
cac vai tro nglr nghia cua céac tur trong cau, va tra
161 hoac hanh dong theo céc mbi quan hé da dugc
xac dinh.

1. KET LUAN

Logic vi tir dong vai tro quan trong trong viéc
phat trién cac hé théng tri tué nhan tao, dac biét la
trong cac linh vyc nhur mé hinh hoéa kién thir, suy
luén tu dong va xtr Iy ngon ngir tw nhién. Viéc su
dung céc vi tir gitip Al mo ta va hiéu duoc cac mdi
quan hé phirc tap giita cac ddi twong trong thé gidi
thuc, tir d6 hd trg hé théng dua ra cac quyét dinh,
giai quyét van dé va xtr Iy thong tin mot cach logic
va ¢6 hé thng. Vi kha nang xir Iy cac ménh dé
logic va quan hé giita cac dbi tuong, logic vi tir
khong chi 14 nén tang 1y thuyét manh m& ma con
la cong cu hitu ich trong viéc xay dung cac hé
thong AI thong minh. Diéu nay khong chi gitip Al
trd nén gan giii va hiéu duoc thé gidi thye ma con
nang cao kha niang tu duy va giai quyét cac bai
toan phuc tap, mo rong kha ning cua tri tu¢ nhan
tao trong tuong lai.

Tém lai, logic vi tir khong chi dong gop vao su
phat trién ctia AI ma con tao ra nhing co hoi méi
cho viéc xay dung cac hé thong tri tué nhan tao c6
kha nang suy luan, hoc hoéi va thich Gng véi céc
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