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Han ché ctia LLMP

« Tam doan luan
Néu la ngudi thi phai chét.  (P)
Socrates la nguoi. (Q)
Vay Socrates phai chét. (R)
» Biéu dién bang LLMD khéng gii* dugc mai
quan hé ((P A Q) — R) cua 3 phat biéu trén.

b Thém khai niém quan hé dé duy tri dwoc sy
lién két.
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Biéu dién bang quan hé

« Chon cac quan hétr cA&cménh dé P, Q, R :
*ghé nguwoi(x) (ie, x la nguoi).
*ghé chét(x) (ie, x chét).

« Khi dd cac ménh dée P, Q, R tré thanh :

P = néu ngudi(x) thi chét(x).

Q = nguoi(Socrates).

R = chét(Socrates).
{nguwdi(x) — chét(x), nguwdi(Socrates)}
hé thong két luan dwoc : chét(Socrates).
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Han ché ctia LLMP

« Mot phong doan cua Goldbach :

P = “ Moi s6 nguyén chan > 4 1a tdng cla hai
sO nguyén to”.

« Pat P, =“n chan la tong cta hai s6 nguyén to”.
Ménh dé P c6 thé dwoc phan ra thanh vé han
cac ménh dé : P =P, va Py va Pgva ...

 Luan ly ménh dé khéng chap nhan dang giao
vOo han P, A Pg APg A ...

- Khai niém quan hé biéu dién dworc giao vO han.

Chuwong 3

ccccccccccccccccc


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Lwong tw

* Logic “phuc vu” cho toan hoc.
Thidu:
(G, *) la m6t nhom.
Luat giao hoan duwoc dién ta bang cong thirc
X *y =y *x, v&i moi phan ti x, V.
Luat phan tl don vi dwoc dién ta
cé phan tlr i, x * i = x, v&i moi phan t x.
- Ly do xuat hién khai niém Vv, 3.

Chuwong 3
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Lwong tw

 Xay dwng cac quan hé : nhan (mp), bang (eq)
- Luat giao hoan duwoc dién ta :
VX, vy eq(mp(x, y), mp(y, X)).
- Luat phan t& don vi
31, VX eg(mp(x, 1), X).
> Phan loai quan hé : ham, vi tu.
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Cau trdc cla luan ly vij to

 Bang ky tw: Tap hop hiu han cac ky tuw.
Thidu:
a,b,cd, ...B z
Ky hiéu : Chubi hitu han ky ty dwoc dung dé
dat tén cho cac khai niem trong FOL.
Thidu:

tén bién : x, v, ...
tén ham : cong, nhan, chia, ...

« Mién doi twong D : 1a mét tAp hop “triru twong”.
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Cau trdc cla luan ly vij to

« Tap hop céac ky hiéu bién.
 Lwong twr co 2 loai :
Phé dung V (universal quantifier)
Hién hiru 3 (existential quantifier).
Hinh thdrc str dung :
(VX), (3X) : v&i x |14 bién.
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Cau trdc cla luan ly vij to

« Hamla anh xatw D" — D, n € N.
Thidu:

nhan,cong: D xD —> D
 Anh cia ham dwoc goi la biéu thirc ham.
Thidu:
nhan(x, n), cong(x, m),
cong(nhan(y, z), x)

Chuwong 3


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Cau trdc cla luan ly vij to

« Vitw la quan hé trén tap D", nghta la tap con
cua tap D".
Thidu:
D = {tdo, dwdrng, cam, bapcai, chudi, mwop,
&t, tieuso, khdhoa, mudi}
p = {tdo, cam, chudi} c D.
p la quan hé “trai cay trang miéng".
q = {dwdng, 6t, tieuso, mudi} c D.
g la quan hé “gia vi".
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Cau trdc cla luan ly vij to

Thidu:

D={2,3,4,5,6,7,8,9, 10}

r={2, 3,5, 7} (c D)
la quan hé “nguyén to”

s=1{(2, 2),(2,4), (2,6), (2, 8), (2, 10),

(3, 6), (3,9), (4, 8), (5, 10)} c DxD

la quan hé “chia chan”.

t = {4, 9} (c D) la quan hé chinh phuwong.
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Cau trdc cla luan ly vij to

« Mot cach dinh ,nghTa khac.
Ham la vi tr néu
— Chi két hop v&i nhau qua cac toan t logic :
—, A, V, —.
— Khi str dung khéng dwoc lam théng so cua
ham khac.
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Cau trdc cla luan ly vij to

e Vi tlr dwoc biéu dién bang ham
D" — {1, 0}
Thidu:

p = {tdo, cam, chudi} c D
p:D—{1, 0},

p(tao) = p(cam) = p(chudi) = 1,
p(dudng) = p(bapcai) = p(mudp) = p(6t) =
p(tieuso) = p(khdhoa) = p(mudi ) =0.
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Cau trdc cla luan ly vij to

Thidu:
s ={(2, 2), (2, 4), (2, 6), (2, 8), (2, 10),
(3, 6), (3,9), (4, 8), (5, 10)} c DxD
la quan hé “chia chan”.
s(2,2)=s(2,4) =s(2,6) =s(2,8) =s(2, 10) =
s(3,6) = s(3,9)=s(4, 8) =s(5,10) =1,
s(x,y) =0 vadi (x,y) ¢ s.
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Cau trdc cla luan ly vij to

 Anh cuda vi tr dwoc goi la biéu thirc vi tr.
Thidu:
me(X, y) la anh cua vi ttr me,

ban(y, z) Ia anh cua vi tr ban.

cha(Minh, V(i) khdng phai Ia biéu thirc
vi ttr vi Minh, V@ 1a 2 gia tri trong thé gidi thuec,
khdng phai 1a gia tri cia mién D triru twong.
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Cac vi tw dac biét

 Trwong hop dac biét :
card(D®) = card({f | f: © —> D}) = 1.
Ham f: D° —» D dwoc goila hang. /) f Q

[)0
D

Co 2 vitlrtlr : D° — {1, 0} la T (ludn lay gia tri
dung) va L (luén lay gia tri sai).
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Nguyén tuw

 Nguyén tw (term) :
(i) Ky hiéu hang (constant) la nguyén tur.
(i) Ky hiéu bién (variable) Ia nguyén tu.
(iii) Néu t,, ... , t_1a nguyén tir thi
bidu thirc ham f(t,, ... , t.) Ia nguyén ti.
(v&i ham f khong 13 vi tir).

* Dieu kién (i) khong can thiét vi da dwgc bao ham
trong diéu kién (iii).
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Nguyén tuw

Thidu:

Chuwong 3

Hang a, b, ¢ l1a nguyén tu.
Bién x, y, z 1a nguyén ttr.

Biéu t
Biéu t
Biéu t

e
NPC

NPC

nam f(a,Xx) la nguyén tw.
nam h(g(y),a,x) la nguyén tu.

nam g(f(h(x, y, z), c)) la nguyén tw.

B&i cac ham f(_, ), g( ), vah(, ,).

uuuuuuuu
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Cong thirc nguyén

« Néuplavitlrvat,, ..., t, la nguyén tw

thi p(t,, ..., t,) la cong thrc nguyén.
« Biéu thirc vj tlr 14 céng thirc nguyén.
Thidu :

Vit : mecua( , ), nhéhon(_, ), consong( ).
me_cua(x, f(y)),
nhéhon(cdng(x, a), y),
con_song(z)

la cac cong thirc nguyén.
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Cong thirc nguyén

Thidu :

Cac nha tho : Van Cao, Xuan Diéu, Hoang
Cam, Pham Thién Thur.

Strgia : Lé Van Hwu. Vua : QuangTrung.

Pat D = {xDiéu, hCam, vCao, pTThuw, IVHwuU,
gTrung}.

Pat vi tr nt(x) = x la nha tho, v&i x € D.
b nt(x) la cong thirc nguyén
B nt(xDiéu), nt(pTThw) khéng la CT nguyén.

Chuwong 3
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Cong thirc nguyén

Cong thrc nguyén nt(x) voi x € D twong duong
v@i 6 cau khai bao :

Chuwong 3

nt(xDiéu) :
nt(hCam) :
nt(vCao) :
nt(pTThw) :
nt(IVHwu) :
nt(qTrung) :

ccccccccccccccccc

Xuan Diéu la nha tho.
Hoang Cam la nha tho.

Van Cao la nha tho.

Pham Thién Thuw la nha tho.
Lé Van Hwu la nha tho.
QuangTrung la nha tho.
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Cong thirc nguyén

Nhan xet :
* M6t cbng thire nguyén cua LLVT twong rng
voi mét tdp cong thirc nguyén cua LLMD.
 LLMD la mét tredng hop dat biét cuaa LLVT.
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Cong thirc hoan hao

« Codng thirc hoan hao dwoc goi tat 1a cdng thire.
Cong thuece :

(i) Cong thirc nguyén la CT.
(i) L, T1lacT.

Chuwong 3

(i) CT
(vi) CT
Suw két

két hop v&i —, A, v, > cling 1a CT.
két hop v&i (Vx), (3x) cling la CT.

ho'p cac yéu to trén chi gom hiru han

phan te.
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M6t dinh nghia khac!to!

« V14 tap vd han dém dwoc cac bién.

« R tap dém dwoc cac }(3’/ hiéu quan hé (vi tw).
MGi vi tlr co arity 1a sO nguyén khong dm (non-
negative).

« Ftap dérp dwoc cac ky hiéu ham. Mai vi tir co
arity la s6 nguyén khéng am (non-negative).

 C tap dém dwoc céac ky hiéu hang.

« Y =<R, F, C>duwegc goi la first-order signature.
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M6t dinh nghia khacl!ts!

« Y =<R,F, C>lafirst-order signature,
tap hop X-term la tdp nhd nhat thoéa :

— Bién trong V 1a mét term.
— Hang trong C 1a mét term.

— Néu f 1a ham n théng s va t,, ..., t la term
thi f(t,, ..., t,) cling la term.

Chuwong 3


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

M6t dinh nghia khac!to!

Thidu:

Chuwong 3

“All men are mortal”.

Dinh nghia mét signature ~ = <R, F, C> nhw

sau .

R={man( ), mortal( )}, F=4, C=0.

Cau trén dwoc biéu dién nhw sau :
vx(man(x) — mortal(x)).
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M6t dinh nghia khacl!ts!

Thidu:
MOt signature X
R ={equal(_, )}, F ={plus(_, )}, C=.
Tinh giao hoan dwoc biéu dién nhw sau :
vx Vy equal(plus(x, y), plus(y, X)).
Viét theo ngdbn nglr thdng thwong :
VXVYy (X+y=Yy+X).
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Pham vi cua lvong tw

« Trong cbng thirc (VX F), F thuéc pham vi anh
hwdng cua VX.

* Trong cong thire (3Ix F), pham vi anh huwéng
cua 3Ix la F.

Thidu:
EY)(r(y) A (VX)(p(X) = _a(f(x), a)).
Pham vi cua (3y) la r(y),
pham vi cua (vx) la (p(x) - g(f(x), a)).
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Hieén hlru

« Hién hiru ciia mét bién la sy xuat hién cla bién
do trong cong thurc.

Thidu:
(V) p(x.y) A a(ty)) = Qy)(r(x,y.z)) co 4 bién.
Bién x co 2 hién hiru, bién y co 3 hién hiru.
Bién z c6 1 hién hiru, bién t cé 1 hién hiru.
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Hieén hlru

* Hién hiru rang buép la hién htru thudc pham vi
cua lwong tie cd bién cung tén véi nd.

* Hién hiru tw do la hién hiru khnGng rang budc.

Thidu:

(vX)(VY) p(x, ¥, 2)) A ((¥Z) (Y, 2))

ja———a

Hién hiru rang budéc  Hién hiru tw do

| )\

(VZ p(z,y)) » (VX a(X, Y, 2))
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Cong thure dong

« (COng thtrc dong : cong thirc khbng chira hién

hiru tw do.

« Codng thre tw do : cong thirc chira it nhat 1 hién
hiru tw do.

Thidu:
((VX)(VY) p(X, ¥)) A ((V2) q(2)) : dong.

(VX)(Vy) p(X, Yy, 2)) A ((VZ) q(y, 2)) : tw do.
(Vz p(z, X)) A (VX q(X)) : tw do.
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Dich sang Luan ly vi tw

« Thidu:

Every student is younger than some instructore,

Chon cac vi tw : sv(x) = x
gv(x) = X

asSyV,
a giang vién,

vg(X, y) = x tré hon y.
For every X, If X Is a student, then there is some
y which is an instructor such that x is younger

than y =,

VX (SV(X) — 3y (gv(y) A Yd(x,y)))

Chuwong 3
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Dich sang Luan ly vi tw

Chuwong 3

Thidu:

Not all birds can fly=.
Choncacvitwr: ch(x)=xla chi[n,
by(X) = x co thé bay.
—(VX (ch(x) — by(x)))
NOi cach khac
dx (ch(x) A =by(x))
Nhwng, “all birds can not fly” ?
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Dich sang Luan ly vi tw

 Thidu:
Tré con ndi chuyén khdng biét ly luan.
Khéng ai lam viéc cham chi lai bi ché nhao.
Ai néi chuyén khéng biét ly luan thi bi ché nhao.
Vi vay tré con khdng thé Iam viéc cham chi.
Chon cac vi tw :
Lyluan(x) = x biét ly luan.
Bichénhao(x) = x bi ché nhao.
Chamchi(x) = x lam viéc cham chi .

Chuwong 3
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Dich sang Luan ly vi tw

« Tré con ndi chuy@n khdng biét ly luan
—Lyluan(trécon) (1)
« Khéng ai lam viéc cham chi lai bi ché nhao.
vx (Chamchi(x) — —Bichénhao(x)) (2)
vx (Bichénhao(x) - —Chamchi(x) ) (2
« Nhirng ngudi khéng biét ly luan thi bi ché nhao.
VX (—Lyluan(x) — Bichénhao (x)) (3)
« Vi vay tré con khéng thé lam viéc cham chi.
—Chamchi(trécon) (4)
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Dich sang Luan ly vi tw

Giai :
Phan tich hé thdng thanh :

<

F = —Lyluan(trécon)
G = Vx (Bichébai(x) —» —Chamchi(x))

Chuwong 3

| H = vx (=Lyluan(x) — Bichébai (x))

— —Chamchi(trécon)

S
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Dich sang Luan ly vi tw

« Sy mo ho clia ngdn ngir tw nhién.
Thidu:
P = “Tat ca vat mau dé & trong hop”.
Vit red(x) = x la vat mau do,
box(x) = x & trong hép
Biéu dién P trong LLVT ?
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Dich sang Luan ly vi tw

P = “Tat ca vat mau dé & trong hop”.
Biéu dién P trong LLVT :
(ma hoa lai red(x) la red,, box(x) la box,)
P, = VX (red, — box,)
P, = VX (red, A box,)
P, = VX ((red, —» box,) A (box, — red,))
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Bai tap
Chwong 3 : Luan ly vi tw
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Dich sang Luan ly vi tw

1. Dung cac vitw : tp(x, y): x than phucy.

Chuwong 3

td(x, y) : x tham dwy. tg(x) : x la thay gido.

sv(X) : x la sinh viéen.  bg(x) : x la bai giang.

Dich cac cau sau thanh luan ly vi tw :

1.1 Minh than phuc moi thay giao.

1.2 Mot s6 thay than phuc Minh.

1.3 Minh than phuc chinh minh.

1.4 Khéng SV nao tham dw moi bai giang.

1.5 Khéng bai giang nao dwgc tham dw béi moi SV.

1.6 Khéng bai gidng nao dwoc tham duw béi bat ky 1 SV.
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Dich sang Luan ly vi tw

2. Cau “Minh than phuc moi thay giao” trong cau 1 ¢ trén duwocg dich
thanh vx tp(minh, tg(x)) sai vi ly do gi ?*. C6 thé slra lai d& cau trén
tré thanh dung ~.

3. Dich cac cau vi tr sau thanh cau tw nhién :

3.1 vxVy (td(Xx, y) A sv(X) A bg(y))

3.2 VXYY (—td(X, y) A sv(X) A bg(y))
3.3 vxVy (td(X, y) A =sv(X) A bg(y))
3.4 VXYY (td(X, ¥) A sv(X) A —bg(y))
3.5 VXYY (—td(X, y) A =sv(X) A bg(y))
3.6 vxVy (td(X, y) A =sv(X) A =bg(y))
3.7 VXYY (—td(X, y) A =sv(X) A =bg(y))

Twong ty thay VYV bang V3 hay 3V hay 33.

*
(vé phwong dién cu phap va ngir nghia)
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Dich sang Luan ly vi tw

4. Dich cac cau vi t sau thanh cau tw nhién :

Chuwong 3

4.1
4.2
4.3
4.4
4.5
4.6

VXVYy td(X, y) A VX sv(X) A VY bg(y)
VXYY td(X, ¥) A VX =sV(X) A VY bg(y)
VXVy —td(X, y) A VX =sv(X) A VY bg(y)
VXVy —td(X, y) A VX sv(X) A VY =bg(y)
VXYY —td(X,y) A VX =SV(X) A VY —bg(y)
— (VXVy td(X, y) A VX sv(X) A VY bg(y))
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Dich sang Luan ly vi tw

5. Dich cac cau sau thanh luan ly vi tw :

5.1 Tat ca vat mau dé & trong hop.

5.2 Chi nhirng vat mau doé & trong hop.
5.3 Khong co con vat nao vuwa la meo va
vlra la cho.

5.4 Moi giai thuwdng duwoc giat bdi 1 dira
con tral.

5.5 Mot dira con trai giat moi giai thuwéng.
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Dich sang Luan ly vi tw

6. DUng céac vi tir sau dé dich cac cau.
b(X, y) : x danh bai vy.
f(x) : x la mo6t doi bong da.
q(x, y) : x 1a tién vé clay.
I(X, y) : x thuay.
6.1 moi ddi bong cd mét tién vé.
6.2 Néu MU danh bai Chelsi thi MU khéng thua moi doi
bong (khac).
6.3 Chelsi danh bai mét s6 doi bong ma né danh bai
MU.
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Dich sang Luan ly vi tw

7. Chi dung cac vi tir cha(x, y), me(x, y), chdng(x,
y), anh(x, y), chi(x, y) dé dich cac cau sau :

7.1 Mol ngwol co mot me.

7.2 Mol ngwol co mot cha va mot me.
7.3 Bat cr ai co mdt me thi cé6 mot cha.
7.4 Minh da la ong nQi.

7.5 Cau khdng phai la di.
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Hét slide

Chuwong 3
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