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Bai 10: Ch&ng minh bang logic vi twr
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Phan 1

Han ché cua logic ménh dé
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Han ché cua logic ménh dé @

= Trong phan truwdc ching ta d3 dé cap dén logic ménh dé
st dung dé md ta hé thong tri thirc
= Hé thong su kién
= Cac phép toan logic thé hién mai quan hé gilra cac su kién
= Cac co ché chirng minh:
= Ching minh bang bac bé
= Suy dién tién (di tir tap su kién)
= Suy dién IUi (do nguoc tir tap két luan)
= Cac co ché trén cling dugc con nguoi sir dung trong qua
trinh hoc tap, suy ly
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Han ché cua logic ménh dé @

= Van dé |&n nhat cua logic ménh dé la chi tip trung vao su
kién ma khéng thé hién duoc su twong quan gitra cd thé
va thé gidi
= Kha ndng dién dat han ché
» Biéu dién cac su kién
= Khéng thé mo ta day dd thé gidi cac déi tuong, tinh chat va
moi quan hé gilra cac doi twong
= \idu
1. Nam la mot sinh vién cta Thuy Lo
2. Moi sinh vién ctia Thay Loi déu phai hoc tin dai cwong
3. ViNam la sinh vién cta Thuy Loi nén Nam hoc tin dai cvong
* Trong logic ménh dé: 3 khéng thé suy ratr 1 va 2
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Phan 2

Logic vi tw
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Logic vi tw @

= Tiéng Anh: First Order Logic (FOL), con goi la logic bac
nhat hodc logic tan tr cap mot
= \/j tir 13 cc phat biéu co chira bién
= TL(x): x la sinh vién Thuy Lo
* TL(Nam): Nam la sinh vién Thuy Lo
* TinDC(x): x hoc Tin Dai Cuwong
* TinDC(Nam): Nam hoc Tin Pai Cuvong
= /x: TL(x) = TinDC(x): Moi sinh vién Thuy Loi déu hoc Tin Dai
Cuong
= Chirng minh “Nam hoc Tin Dai Cwong” thyc chat [a tim
qua trinh suy luan {TL(Nam), Vx: TL(x) = TinDC(x)} >*
TinDC(Nam)
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Thanh phan cua logic vi tu @

= Hang: cac d6i twong cu thé trong mién nao dé
= 3, b, c, Mai, Nam, John,...
= Bién: chi d6i twgng tdng quat hda
"XV, Z UV,W,..
= Ham: thudc tinh cda doéi twong hoac nhém doi tuong
» best friend(x), father(x), distance(x,y), ...
= Vj tir: cdc moi quan hé gilra cac doi twong hodc tinh chat
clia doi tuong
* friend(x,y), father(x,y), love(x,y), good(x),...

= Phép lwong tl: véi moi (V), ton tai (3)
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Luong ti logic “v&i moi” @

= V (bién,, bién,,..., bién_): <ménh dé>
= Vidu:
= An la ban cla tat ca moi nguoi
* Vx: friend(An, x)
» Tat cd nhirng ngudi nudi dong vat déu yéu dong vat
e VX, Vy: rear(x, y) A animal(y) - love_animal(x)
= Tat ca sinh vién cong nghé théng tin Thay Loi déu cham hoc
e Vx: tlu_cntt_student(x) - cham(x)
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Luong tu logic “v&i moi” @

= Ménh dé (Vx: P) dang khi va chi khi P dling v&i moi doi
twong trong thé gidi

= Vidu:
= An la ban cula tat ca moi nguoi ding khi né xay ra véi moi
nguoi:
e friend(An, Nam) A friend (An, Mai) A friend(An, Son)...
» T3t ca cac sinh vién cong nghé thong tin Thay Loi déu cham hoc
dung khi né xay ra véi moi sinh vién:
* tlu_cntt_student(Van) - cham(Van) a
tlu_cntt_student(Hung) - cham(Hung) A
tlu_cntt_student(Binh) = cham(Binh)...
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Lwong tir logic “Ton tai” @

= 3 (bién,, bién,,..., bién ): <ménh dé>
= Vidu:
= C6 moOt nguwoi la ban cua An
e 3x: friend(An, x)
= TOn tai mot ngwodi nudi mot con ddng vat nao day nhung lai
khong yéu dong vat
e Jx, 3y: rear(x,y) A animal(y) A -love_animal(x)
= Ton tai mot sinh vién cong nghé thong tin Thuy Loi cham hoc
e Ix: tlu_cntt_student(x) A cham(x)
= Ton tai mot sinh vién hoc tat ca cdc mon hoc chia nganh cong
nghé thong tin
» Jx, Vy: student(x) A learn(x, y) A it_subject(y)
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Lwong tir logic “Ton tai” @

= Ménh dé (3x:P) dung khi P dang vdi it nhat mot doi
twong trong thé gidi

= Vidu:
* An la ban cuda it nhat 1 ngwoi dung khi
* friend(An, Nam) v friend (An, Mai) v friend(An,Son) v ...
= {t nhat mot sinh vién cong nghé théng tin Thuy Loi chdm hoc
dung khi:
 tlu_cntt_student(Van) - cham(Van) v
tlu_cntt_student(Hung) - cham(Hung) v
tlu_cntt_student(Binh)->cham(Binh) v ...
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Pac diém cua logic lwong tir @

= Tinh hoan vij
(Vx Vy) = (Vy VX)
(Ix Iy) = (Fy Ix)
" Tuy nhién, (3Ix Vy) khong tvong duong v&i (Vx 3y)

= Jx Vy know(x, y): ton tai 1 nguwoi biét tat ca cac linh vuc

= x 3y know(x, y): ton tai 1 [inh vec ma moi ngu i déu biét
= Pua cac phép lvong tir vao tirng vi tir

= VX ((G(x) A H(x)) = (VX G(x)) A (VX H(x))

= Ix ((G(x) v H(x)) = (Ix G(x)) v (Ix H(x))

" Loai bo V: Vx G(x) = G(x)
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Pac diém cua logic lwong tir @

= Pat lai tén bién
Vx G(x) = Vy G(y)
Ax G(x) = Iy G(y)
= Loai bo -
-(Vx G(x)) = Ix (-G(x))
—-(Ix G(x)) = Vx (-G(x))

= Moi lwgng tir (V, 3) déu cd thé biéu dién béi lvgng tir kia
= Vx friend(An, x) = =(3x -friend(An, x))
= An la ban ciia moi nguoi = khong cé ai An khong la ban
= 3x friend(An, x) = =(Vx =friend(An, x))

* CA 1 nguoilaban cia An = khong phai tat cd moi nguoi déu
khong la ban cua An
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Phan 3

Chi'ng minh trong logic vi tuw
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Chirng minh trong logic vi tv @

= Twong tu logic ménh dé + thém phép gan gia tri
= Phwong phap chirng minh bang luat hop giai (bac bo)

= Gia st két luan sai
» Chuan héda vé dang chuan hdi va tach dong
» Hop gidi: tim 2 dong dé hop gidi cho dén khi gap &
e Dong i chira G(x, ...)
* Dong j chira -G(A,...)
 Bang phép gan gia tri [x|A], hop nhat 2 dong i, j va triét tiéu G
= Co ché lya chon céc cdp dong dé hop gidi
* \/ét can cirng nhac
* Mém déo (chién luwgc tim kiém hop ly)
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Vidu 1: ai da giét con méo Bibi?

= Cho co s& tri thirc
1. Ong Ba nudi mot con chd

N

Ong Ba hodc 6ng An d3 giét con méo Bibi

w

Moi ngudi nudi chd déu yéu quy dong vat

>

Ai yéu quy dong vat cling ko giét dong vat

v

Choé méo déu la dong vat
= C3u hoi: ai da giét Bibi?

= Ong Ba giét Bibi?

= Ong Ba khong giét Bibi?

= Ong An giét Bibi?

= Ong An khéng giét Bibi?

" MOt 6ng nao khac? :D
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Vidu 1: ai d3 giét con meo Bibi? @

= Khai bao cacvi tv
" Rear(x, y): x nudiy
= Kill(x, y): x giét y
= Animal(x): x la déng vat
= AnimallLover(x): x la nguwoi yéu dong vat
" Dog(x): x la loai chd
= Cat(x): x la loai meo

TRUONG XUAN NAM 18



Vidu 1: ai da giét con méo Bibi?

= Biéu dién tri thirc cha bai toan

= Ong Ba nudi mdt con ché
Dog(D) A Rear(Ba, D)

» Ong Ba hodc 6ng An d3 giét con méo Bibi
Cat(Bibi) A (Kill(Ba, Bibi) v Kill(An, Bibi))

= Moi nguwoi nudi ché déu yéu quy dong vat
Vx (Vy Rear(x, y) A Dog(y) - AnimalLover(x))

= Aj yéu quy dong vat cling ko giét dong vat
Vx (AnimalLover(x) = Vy (Animal(y) = =Kill(x, y)))

* Chd meo déu la dong vat
(Dog(x) = Animal(x)) A (Cat(y) > Animal(y))
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Vidu 1: ai d3 giét con meo Bibi? @

= Mudn chirng minh “Ong An giét con méo Bibi”: thém
-Kill(An, Bibi) vao tap tri thirc

= Chuan hda va tach:

Dog(D)

Rear(Ba, D)

Cat(Bibi)

Kill(Ba, Bibi) v Kill(An, Bibi)

-Rear(x, y) v -Dog(y) v AnimalLover(x)
-AnimalLover(x) v -Animal(y) v =Kill(x, y)
-Dog(x) v Animal(x)

-~Cat(x) v Animal(x)

-Kill(An, Bibi)

=

O 00N O LA WN
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Vidu 1: ai da giét con méo Bibi? @

= Qua trinh chi*rng minh (hop giai):
10. Kill(Ba, Bibi) — Res(4, 9): hop giai 4 va 9
11. -AnimallLover(Ba) v -Animal(Bibi)

* Res (10,6 | x=Ba, y = Bibi): hogp giai 10 va 6, trong dit kién 6,
thé x = Ba, y = Bibi
12. -AnimalLover(Ba) v -Cat(Bibi)
 Res (11, 8 | x = Bibi): hop giai 11 va 8, trong 8 thé x = Bibi
13. -AnimalLover(Ba) — Res (12, 3): hogp giai 12 va 3
14. -Rear(Ba,y) v -Dog(y)
* Res (13,5 | x=Ba): hop giai 13 va 5, trong 5 thé x = Ba
15. -Dog(D)
* Res(14 |y=D,2): hgpgidildva?2,trong14théy=D
16. & —Res (15, 1): hop giai 15 va 1, xuat hién vo ly
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Vidu 1: ai d3 giét con meo Bibi? @

= Mudn chirng minh “Ong Ba giét con méo Bibi”: thém
-Kill(Ba, Bibi) vao tap tri thirc

= Phuong phap hop gidi khong dan t&i cau rong > khong chirng
minh duoc

= Mudn chirng minh “Ong Ba khdng giét con méo Bibi”:
thém Kill(Ba, Bibi) vao tap tri thirc
= Chirng minh dwoc bang phwong phap hop giai

(sinh vién tw chitng minh)
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Vidu 2: bip bom va nhut nhat @

= Cho co so tri thirc

1. Bat ki ai di ltra doi nguoi khac déu bi coi la bip bom

2. Duvoé tinh hay céy, da co lan déng tinh v&i ban di lira doi
nguoi khac, cling sé bj coi la bip bom

3. Do tinh tinh nhdt nhat nén cé thé c6 ngudi trong 1 hoan canh
nao dé trot dong tinh véi ngudi khac dé Iira doi.

4. K&t luan: Co6 thé thay rang khdng phai ai bi coi 1a bip bom
cling khéng nhut nhat
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Vi du 2: bip bom va nhit nhat @

= Khai bao cacvi tv
= Ld(x): x |a nguoi llra doi
= Bb(x): x la ngwoi bip bom
= Dt(x, y): x dong tinh vdiy
"= Nn(x): x la nguoi nhut nhat
= Biéu dién tri thirc
" Ld(x) = Bb(x)
= Dt(x,y) A Bb(y) = Bb(x)
= Jx (Nn(x) A 3y (Dt(x,y) A Ld(y)))
= K&t luan: =(¥x Bb(x) > =Nn(x))
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Vi du 2: bip bom va nhdt nhét @

= Chuan hda va tach
1. -Ld(x) v Bb(x)
-Dt(x,y) v -Bb(y) v Bb(x)
Nn(A)
Dt(A,B)
Ld(B)
6. -Bb(x) v -Nn(x)

= Hop giai???

e Wi
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Vi du 3: s& thich an uéng @

= Cho co s& tri thirc
1. Hung thich tat ca cac loai thuc pham

Tao la thuwec pham

Ga la thuc pham

Bat c th& gi moi ngudi an va khdng bi hai d6 la thwe pham
Phong an diu phong va van con séng

6. Lan an bat cr th& gi Phong an

L& N

= S& dung phuwong phap hop giai dé:
* Chi*rng minh Hung thich dau phong
* Tra |0 cdu hdi “Lan dn thywc pham nao”
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