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BAI 1: KHAI QUAT VE LOGIC

1. Giéi thi¢u:

Logic 1a khoa hoc xudt hién rat s6m trong lich str. I 6 xuét hién vao thé ky thi IV trude
cong nguyén khi su phat trién cua khoa hoc néi riéng va tu duy néi chung di doi hoi phai tra
161 cau héi: lam thé nao dé dam bao suy ra duoc két luan ding dén, chan thuc tir cac tién dé
chan thuc?

2. Dinh nghia logic hoc:

Tur “Logic” ¢6 ngudn gbc tir Hy lap 1a tir “Logos”, tlr nay c6 rat nhiéu nghia trong d6
c6 hai nghia thudong dung nhat 1a:

% Chi tinh qui ludt ctia su ton tai va phat trién ctia thé giéi khach quan.

¢ Chi nhiing qui luat dac thu cia tu duy.

Khi ta néi “trai dit quay quanh mit troi”, ta dd st dung nghia thir nhat. Con khi néi
“anh 4y suy luan hop logic”, ta d4 sir dung nghia thir hai.
3. Su hinh thanh va phat trién ciia logic hoc:

I guoi sang 1ap ra logic hoc l1a nha triét hoc Hy lap vi dai Aristote(384-322 Tr.CI ).

O thoi ¢b dai, logic hoc ctua Aristote dugc cac hoc tro cia ong tiép tuc phat trién sau
khi 6ng mat nhung hoc chi néu ra mot sé qui tic suy luan voI tién dé 1a phan doan diéu kién
va phan doéan lga chon nghiém ngét ma théi. Cac nha triét hoc thudc truong phai Megat va
truong phai khac ky di xa hon: ho nghién ctru cic quan hé suy dién. Dé nghién ctru van dé
nay, ho dua ra quan hé bao ham (implication) va ho ciing dwa ra hinh thitc dau tién cua dinh
1y dién dich - dinh 1y lam co s& cho cac phép ching minh trong cac hé thong hinh thirc hoa:
mot suy luan duoc goi 1a hop logic khi va chi khi cong thirc biéu thi n6 13 mét cong thirc hing
ding.

Céc thanh tyu quan trong nhit ¢ thdi La ma ¢d dai la: hé théng cac thuat ngr logic
duoc st dung dén ngay nay: hinh vudng logic (sau nay duoc Boethius hoan thién); 1y thuyét
vé tam doan luan phttc hop va tam doan luan véi tién dé 1a phan doan quan hé.

Vao thoi phuc hung, logic hoc truyén thdng bi chi trich manh m&. M6t s6 nha tu tuéng

tién bd cua thoi ky nay budc toi logic 14 chd dua cho tu tuong kinh vién. 1 ha triét hoc nguoi
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Anh F. Bacon (1561-1626) cho rang tam doan luan cta Aristote hoan toan vé ich vi n6 khong
cho phép tim ra cac thong tin méi tir cac tién dé da co6. Vay nén khoa hoc sir dung né khong
thé phat hién cac qui luat méi thong qua viéc nghién ciru cac su kién thue nghiém da biét.
Ong x4y dung nén logic qui nap ma vé sau dugc mot nha triét hoc va logic hoc Anh khéc 1a
S.Mill (1806 — 1873) phét trién.

Vé phﬁn logic dién dich thi mai dén thé ky XVII moé1 dugc nha toan hoc va triét hoc
ngudi Phép R.Descates (1596 — 1650) thanh minh va bao vé. Ong mudn xay dung n6 thanh
phuong phap nhén thire tong hop. Cong lao rat 16n trong viéc phat trién logic dién dich van
thudc vé nha toan hoc va logic hoc ngudi Ptic Leibniz (1646 — 1716). Ong duoc coi 1 nguoi
dau tién dit nén tang cho logic ki hiéu. Ong dua ra tu tudng st dung cac ki hiéu va phuong
phap toan hoc vao logic. Ong chi ra rang khi sir dung cac ki hiéu thay cho 15i no6i, khong
nhiing chung ta lam cho tu tudéng dugc tréd nén rd rang hon, chinh x4c hon ma con lam cho tu
tuong tré nén don gian hon. Ong muén xay dung logic hoc thanh phép tinh (calculus
rationator) — ngdn ngit nhan tao téng quat trong d6 cic suy luan duoc hinh thirc hoa gidng
nhu céc phép tinh dugc hinh thirc hod trong dai s6. Tu tudng ciia Leibniz vé sau duoc cac nha
toan hoc va logic hoc J. Boole (1815 — 1864) va De Morgan phat trién, ho di xay dung cac hé
dai s6 logic.

Su phat trién cua logic hinh thirc trong thoi hién dai gan lién véi cac tén tudi cua cac
nha bac hoc 16n nhu G.Frege (1848 — 1925), Peano (1858 — 1932), B.Russel (1872 —
1970),.... Qua trinh phat trién cua logic hoc ké tir thoi Leibniz va dic biét 13 tir Russel trg vé
sau lién quan rat chit ch& dén toan hoc. I gay nay, logic hinh thirc bao gdm nhiéu nhanh khéc
nhau nhu logic ¢ dién, logic tinh thai, logic thoi gian, logic kién thiét, logic relevant, logic
khong don di¢u, logic mo,...

4. Ung dung cia logic hoc:

Cung v6i su phat trién cua khoa hoc va cong nghé, logic hoc ngay cang dugc tng dung
rong rdi. Logic giup giai quyét cic van dé nan giai ctia toan hoc, ctia diéu khién hoc, ctia nhiéu
van dé trong khoa hoc may tinh...] gudi ta sir dung logic vi tir dé lam cac ngon ngit 1ap trinh
cho tri tué nhan tao (vi du ngdn ngit PROLOG); tmg dung logic mo (Fuzzy logic) dé phat

trién cong nghé mo...
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5. P6i nét vé logic mo

I gay nay khi nhin lai lich sir cua logic mo, ngudi ta nhan thdy nguoi dau tién dé cip
t6i logic md chinh 1a Puc Phat (500 nam trude CI ). Triét ly Phat gido dya trén tu tudng rang
thé gi6i ddy nhitng mau thun, "sic khong khong sic", moi thir d& chira mot phan ddi 1ap cua
n6. Bude chan vao mdi ngdi chuia chung ta déu thay & ngay gian trude 14 hai vi Thién — Ac,
1a hinh anh hai mit tot va xdu trong mdi con ngudi. I i theo 1y thuyét logic mo nghia 14 sy
vat c6 thé dong thoi 1a A va khong-A. O dy ta thiy c6 mot mbi lién hé rd rang giira triét 1y
Phit gido va logic mo hién dai. Thuyét 4m duong cta ngudi Trung Qudc ciing ham chira logic
mo! "Logo" bat quai thé hién tu tudng cot yéu cua thuyét: hinh tron thé hién sy toan ven cua
su vat, troi dat; mdi sy vat hién tuong déu c6 hai mat Am va duong doi 1ap nhau, cung tdn tai,
mit nay thinh thi mat kia suy (phan 4m to ra thi phan dwong nhé di va nguoc lai); diu tring
trong phan den va diu den trong phan trang thé hién trong 4m cé dwong, trong dwong c6 am;
dau den trong dau to ciia phan tring thé hién khi duong cuc thinh thi chinh 14 luc trong long
né xuat hién Am (va nguoc lat).

Sau dtc Phat 200 nam, nha bac hoc Hy-lap 14 Aristote phat trién logic nhi phan. Tréi
nguoc voi triét 1y nha Phat, Aristote cho rflng thé gidi1 tao bdi céac ddi nghich, thi du nam-nfr,
nong-lanh, kho-udt. Moi thir hodc 1a A hoac 1a khong-A, khong thé ca hai. Logic nhi phan cta
Aristote tré thanh nén tang cho khoa hoc, néu mét thtr duoc chirng minh vé mat logic (nhi
phan) thi n6 dugce va van s& duoc khoa hoc cong nhan. Cho téi cudi thé ky 19, khi mdt nha
van-nha toan hoc ngudi Anh, Russel, phat hi¢én ra mot nghich 1y cia logic nhi phan . . .

Russel (1872-1970), ngwoi khai sinh logic mo

B4 tude Bertrand Arthur William Russel sinh ra trong mot gia dinh quy toc Anh ndm
1872. Ong c6 mot cude doi dai va day bién dong. Thoi tré tudi, 6ng nghién ciru toan hoc va
sau do, cung vo1 mot nha toan hoc khac, viét mot cudn sach vé nhitng co s& cua toan hoc.
Trong sach, ho danh ca mot trang chi dé ching minh 1 + 1 = 2. Trong qua trinh nghién ciru,
ong da phat hién ra mot nghich 1y ma ngay nay goi la nghich 1y tdp ctuia Russell :

Trudc hét ching ta phan biét hai loai tip: tip chira chinh né va tip khong chira chinh

no.
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Xét thi du: mot qua 18 thude tap cac qua 1é, nhung tap cac qua 18 khong thude vé tap
cac qua Ié do ban than n6 khong phai la mot qua 1&! I ghia la tap cac qua 1€ khong phai la mdt
thanh vién cua chinh no.

Bay gio ta xét mot tap khac, tap moi thir khong phai qua 18, gdm sach, chudt céng, hay
ca tong thong Bush nita! Do trong tdp nay ban tim thiy moi thir khong phai qua 1&, nén ban
cling ¢ thé tim thay trong do6 tip cac qua 18 va tap moi thir khong phai qua 16 ! T ghia 1a tap
moi thr khong phai qua 1€ 1a thanh vién cua chinh no.

Russel di sdu hon va xem xét tdp ciia moi tdp ma khong chira chinh nd. Trong tip nay,
ban sé& tim thay tap cac qua 1¢, tap cac tong thong, va nhiéu tap khac nita. I hung ban s& khong
tim thiy tap moi thir khong phai qua 1é, do tap d6 chtra chinh nd va do vy khong thoa min
tiéu chuln dat ra. Trong khi xem xét tap céac tdp khong chira chinh n6 nay, Russell ban khodn
liéu n6 co6 phai 1a mot thanh vién ctia chinh n6?

I éu n6 12 mot thanh vién caa chinh no, thi khong thod man dinh nghia. Mat khac, néu
n6 khong phai 1a thanh vién cua chinh no, thi theo dinh nghia vé tap do, thi no lai thoa man va
nhu vay nd 1a thanh vién cta chinh nd!

Vi vy khi tim ra nghich 1y nay, Russell ngdu nhién chimg minh rang logic nhi phan,
ma ong nghi 14 co s& cta toan hoc, khong thé tu chimg minh no. T4t nhién ngay nay, chung ta
biét nghich 1y ciia Russell khong phai 1a mot truong hop khong giai duoc, néu dung logic mo
thi ta c6 cdu tra 15i ngay. Tuy nhién, Russell khong hé biét gi vé logic mo va da vo cling that
vong v&i toan hoc. Ong tir bo toan hoc, nhitng nhu thé khong c6 nghia 1a ong da dimg lai viée
lam d4o 19n thé gi6i nay. Trong sudt cudc doi 97 ndm, 6ng ludn truyén ba tu tuéng ctia minh;
ong viét hang t4 sach, sach toan, triét luan, tiéu thuyét, tham chi ca thr sach 1a cai ntra. Khi
mat nim 1970, ong da khong chi khoi dau mot trang mdi cua logic hoc, ma con doat ca mot
giai | obel van hoc. Ong 1a mot thi du dién hinh cho thy nhitng ngudi c6 tai ning 16n vé toan
hoc ciing c6 thé 1a nhitng nha vin 16n.

Zadeh, cha dé cua logic mo hién dai.

I am 1964, gido su Zadeh bat dau suy nghi liéu co thtr logic t6t hon ndao dung trong
may moc. Ong c6 ¥ tudng liéu ta co thé bao mdy diéu hoa 1am viéc nhanh hon khi trdi ndng

1€n, hay nhitng van dé tuong tu nhu thé, s& hiéu qua hon viéc dat ra tung luat cho tirng nhiét
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d6. Day chinh 1a budc di dau tién cta logic mo hién dai nhu chung ta hiéu va ung dung ngay
nay.

Phai mat mot thoi gian dai logic mo méi duoc chdp nhan, mic du ngay tir ddu mot sb
nguoi da rat quan tam. Bén canh cac k¥ su, nhitng nha triét hoc, tam 1y hoc va xa hdi hoc
nhanh chong 4p dung logic mo vao nganh khoa hgc cua minh.

I am 1987, I hat Ban da xay dung h¢ théng tau dién ngﬁm dau tién 1am viéc v4i hé
thong diéu khién hoat dong tau ty dong dua trén logic mo. Pay 1a mot thanh cong 16n va dan
t61 su phat trién bung nd cua logic mo. Céc truong dai hoc va cac hing cong nghiép dua nhau
phat trién nhitng y tudng moi. Pau tién 1a & [ hat Ban, do ton giao ¢ I hat thira nhan réng moi
thir ¢ thé chira phan dbi lap cua chinh né, chir khong coi 1a mot thir "kinh khung" nhu hau hét
nhiing noi khéc trén thé gidi. Va logic mo ciing hira hen dem lai nhiéu tién bac cho céc hang
cong nghiép, tat nhién 1a diéu nay dugc don chao.

Logic mo dugc cong bd 1an dau tién tai My vao nam 1965 do gido su Lotfi Zadeh. Ké
tir 46, logic m& da ¢ nhiéu phat trién qua cac ching duong sau : phat minh & My, 4p dung &
Chau Au va dua vao cac san phlm thuong mai ¢ I hat.

Ung dung dau tién cta logic mo vao cong nghiép duoc thyc hién ¢ Chau au, khoang
sau ndm 1970. Tai truong Queen Mary ¢ Ludn BPon — Anh, Ebrahim Mamdani dung logic mo
dé diéu khién mot may hoi nudc ma trude ddy 6ng ay khong thé dicu khién duoc bang cac ky
thuat ¢ dién. Va tai Pic, Hans Zimmermann dung logic m& cho cac hé ra quyét dinh. Lién
tiép sau do, logic m¢ dugc ap dung vao cac linh vyc khac nhu diéu khién 16 xi mang, ...
nhung van khong duoc chap nhan rong rii trong cong nghiép.

Ké tir nam 1980, logic md dat dugc nhidu thanh cong trong cic tmg dung ra quyét dinh
va phan tich dir liéu & Chau au. I hiéu k¥ thuat logic md cao cap duoc nghién ciru va phat
trién trong linh vuc nay.

Cam hung tir nhitng Gmg dung ctia Chau Au, cac cong ty cta I hat bat dau dung logic
md vao k¥ thuat diéu khién tir nam 1980. I hung do cac phan cing chuln tinh toan theo giai
thuat logic mo rat kém nén hau hét cac Gmg dung déu dung cic phan cimg chuyén vé logic
md. Mot trong nhimng tng dung ding logic mo dau tién tai ddy la nha may xir Iy nude cua Fuji

Electric vao nim 1983, hé théng xe dién ngdm cua Hitachi vao nim 1987.
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I hitng thanh cong dau tién da tao ra nhidu quan tdm ¢ I hat. C6 nhiéu ly do dé giai
thich tai sao logic m& dugc wa chudng. Thir nhat, cac k¥ su I hat thudng bat dau tir nhiing giai
phap don gian, sau d6 méi di siu vao van dé. Phu hop véi viée logic mo cho phép tao nhanh
cac ban mau roi tién dén viéc toi wu. Thi hai, cac hé dung logic mo don gian va dé hiéu. Sy
“thong minh” cia hé khong nam trong cac hé phuong trinh vi phan hay ma ngudn. Ciing nhu
viéc cac k¥ su [ hat thuong lam viéc theo td, doi hoi phai c6 mdt gidi phap dé moi nguoi trong
t6 déu hiéu dugc hanh vi ctia hé thong, cing chia s& ¥ twdng dé tao ra hé. Logic md cung cap
cho ho mot phuong tién rit minh bach dé thiét ké hé théng. Va cling do nén vin hoa, nguoi
I hat khong quan tim dén logic Boolean hay logic md; ciing nhu trong tiéng I hat , tir “mo”’
khong mang nghia ti€u cuc.

Do d6, logic md duoc dung nhiéu trong cac tng dung thudc linh vuc diéu khién thong
minh hay xt 1y dit liéu. May quay phim va may chup hinh dung logic m& dé chia dyung su
chuyén mon ctia ngudi nghé si nhiép anh. Misubishi thong bao vé chiéc xe dau tién trén thé
giéi dung logic mo trong diéu khién, ciing nhu nhiéu hang ché tao xe khac ciia I hat dung
logic mo trong mot s6 thanh phan. Trong linh vuc tu dong héa, Omron Corp. c6 khoang 350
bang phat minh vé logic mo. I goai ra, logic md ciing duoc dung dé t6i wu nhiéu qué trinh hoa
hoc va sinh hoc.

I @m nam trdi qua, cac to hop Chau au nhan ra réng minh d3 mat mot ky thuat chu chot
vao tay ngudi I hat va tir d6 ho da nd lyc hon trong viéc dung logic md vao cac img dung cua
minh. Pén nay, c6 khoang 200 san phIm ban trén thi truong va vo sd Gmg dung trong diéu

khién qué trinh — ty dong hoa dung logic mo.

Gv: Trinh Huy Hoang Trang 8



o ARG —

3 ICsal RS

Giio trinh Logic Toan

BAI 2: LOGIC MENH PE

Trong doi sdng hang ngdy, ngudi ta can co nhitng 1y luan dé tir cac diéu kién duoc biét
hay dugc gia dinh (cic tién dé& - premises) c6 thé suy ra cac két luan (conclusion) dung.
Hay xét 2 1y luén sau :

% Ly luéin (1) : Cac tién dé :
+1 éu hom nay troi dep thi t6i di choi.
+1 éu tdi di choi thi hom nay vé tré .
Gia thiét : Hom nay troi dep .
Két luan : Hom nay toi s& vé tré .
< Ly luan (2) : Cic tién dé :
+1 éu hom nay rap hat khong dong cira thi toi s& xem phim.
+1 éu t6i xem phim thi t6i s& khong soan kip bai .
Gia thiét : Hom nay rap hat khong dong ctra .
Két luan : Hom nay toi s€ khong soan kip bai.
Hai ly luan trén la diing va c6 cung dang ly luan. Chung dung vi c6 dang 1y luan
dung, bat ké y nghia ma chung dé cap dén.
Con ly luan sau :
< Ly ludn (3) : Cac tién dé :

+1 éu troi dep thi toi di choi.

+1 éu t6i di choi thi toi s& vé tré.

Gia thiét : Hom nay t6i vé tré.

Két luan : Hom nay troi dep .

La Iy luan sai va moi 1y luan dang nhu vy déu sai .

Logic toan hoc quan tim dén viéc phan tich cac ciu (sentences), cic ménh dé

(propositions) va chirg minh véi sy chu y dén dang (form) luoc bo di su viée cu thé.
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1. Dinh nghia :

Mot phan doan 1a mot suy nghi mudn khing dinh hay phu dinh mot didu gi d6 co tinh
chinh dung hodc sai ma khong thé vira dung lai vira sai.

Ménh d& toan hoc 1a dién dat phan doan bang mot cau ngit phap.

Ménh dé dting c6 gi tri chan 1y 1a 1, ménh dé sai ¢ gia tri chan 1y 1a 0.

#Vidu :

4+3 > 2 1a mot ménh dé co gié tri chan 1y 13 1
3+5 =7 1a m¢t ménh deé co gia tri chan ly 1a 0.

Céc phat biéu sau day khong phai 1 cac ménh dé (toan hoc) vi tinh dung sai cua

chung khong xéc dinh:

Ai dang doc sach? (mdt cau hoi)
Cho n 12 mot s6 nguyén duong.

a 1a mot s6 chinh phuong.

2. Phan tich :

Phén tich 1y luan (1) ta thdy né str dung cic ménh dé co so sau :

e HOm nay troi dep

e Toi dichoi

o ToisE veé tré.

MObi ménh dé (proposition) 1a mot phat biéu dung (true) hay sai (false).

Biéu thi tuong trung lan lugt cac ménh dé trén boi cac tén A, B, C, ta ghi lai dang

1y luén cua (1) nhu sau :

I éu A thi B (4)
IeuBthiC Day ciing 1a dang 1y luan cua (2) .
Co A két luan duge : C

¢ Thuong mot phat bieu sé gom nhiéu phat biéu nho noi két véi nhau bang cac lién

s tu"va", "hay", "vivay " ,)"keét qua la" ...

< Mot ménh dé don (simple proposition) 1a ménh dé khong chira ménh dé khac.
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% Mot ménh dé phirc (compound proposition) 1a ménh dé duoc tao thanh tir hai hay
nhiéu ménh dé don .Viéc ndi két nay duoc thue hién boi cac lién tir logic.

+Vi du : Xét cac ménh dé sau day.

p ="15 chia hét cho 3".
q="2 12 mot s6 nguyén t6 va 1a mot sd 18"

Ta c6 p 1a mot ménh dé so cap [ hung q la mot ménh dé phuc hop, vi ménh dé q duoc
tao thanh tir hai ménh dé "2 13 mot s6 nguyén t6" va "2 1a mot sb 18" nho vao lién két logic

ne A"

va'.

3. Cac phép toan logic co ban :

Cac phép toan logic duoc dinh nghia bang bdng chdn tri (truth table). Bang chan tri
chi ra rd rang chén tri ciia ménh d& phtic hop theo timg truong hop cta cac chan tri cua céac
ménh dé so cép tao thanh ménh dé phirc hop. Bang chan tri cua cac phep toan logic tat nhién
1a phan anh ngir nghia ty nhién cta cac tir lién két twong tng. V& mit tu nhién cta ngon ngit,
trong nhiéu trudng hop ciing mot tir nhung cé thé c6 nghia khac nhau trong nhiing ngit canh
khac nhau. Do d0, bang chan tri khong thé dién dat moi nghia c6 thé c6 cta tir twong tng véi
ky hiéu phép toan. Diéu nay cho thay rang dai s6 logic 12 rd rang hoan chinh theo nghia I n6
cho ta mot hé thong logic dang tin cay. Dai s6 logic con dic biét quan trong trong viéc thiét ké
mach cho may tinh.

Bang chan tri khong chi dung dé ké ra su lién hé chan tri gitra ménh dé phirc hop voi
chan tri ciia cic ménh dé so cip cau thanh nd, ma bang chan tri con dugc ding voi muyc dich
rong hon: i€t k€ sy lién hé chan tri gitta cdc ménh vdi cac ménh dé don gian hon c4u thanh
chung.

Phép phu dinh: — (khong) D0 uu tién cua céc toan tu logic.

Phép hoi: A (va) -

Phép tuyén: v (hay) A,V

Phép kéo theo: — (kéo theo) —, &>

Phép kéo theo 2 chiéu: <> ( twong duong) | Cac toan tir cung dong c6 cung do uu tién.

+Vidu : - pvq conghiala ((—p) v q).

—pvg—>ras conghiala ((—p) v q— (rAs)).
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PV QAT 1a khong rd rang can phai dung cac ddu ngodc dé chi rd nghia.
Xét hai ménh dé x va y, khi do6 ta co:

Bang chan tri cua cac phép toan ménh dé

Ménh d&&é p Phu dinh p Ménhdé p Phép tuyén Phép hoi Kéo theo Tuong duong
X —X y XVy XAy X—>y Xy
1 0 1 1 1 1 1
1 0 0 1 0 0 0
0 1 1 1 0 1 0
0 1 0 0 0 1 1

[ goai ra ta con c6 thém mdt phép toan logic khac 13 “phép tuyén chon” ung véi 2
ménh dé so cap p va q khic véi phép tuyén di cho & trén duoc viét 13 p + q, hay p @ q hay c6
thé biéu dién nhu sau:

Béang chan tri

X y XVy
1 1 0
1 0 1
0 1 1
0 0 0

4. Cong thirc trong dai so logic :

4.1/ Cong thire :
T cac bién ménh dé so cép, nho cac phép toan logic co ban, ta 1ap dugc cac ménh dé

phtrc hgp, chiing dugc goi 1a cac cong thirc . Ta thuong ky hiéu cong thirc bdi cac chit F, G,
H, R, ...
# Vidu:

F=((xAy)—>2)

G=(x>(y—>2))

R=(xAy)vz)
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4.2/ Cong thurec twong dwong :
Hai cong thie F va G goi 1a twong duong logic néu chiing nhén cung gia tri chan 1y véi

moi gia tri ctia cac bién ménh dé so cp. Ky hiéu F = G
+Vidu:
F=((xAy)—>2)
G=(x—>(y>2z)) (ching minh nhu bai tap)
thi F =G

& — = p < p (lut phu dinh cua phu dinh)

< Cac luat vé phép phu dinh: || & — 1< 0

¢ 01

< Luat giao hoan “pAqeqnp
Ypvq=qVvp

“Luét két hop *pA@AD S (PAG)AT

¢ pv(@vrs(pvqvr

tpAr(@vr)e(Paq)v(par)

ozoLuéjt phﬁn bo & pv (q A r) & (p \V; q) A (p \Y r)

—(prgq)e-pVv—q

\\

*Luat De Morgan
—-(pvqQ e -apAar—q

*

R R X N ) . PV p<= 1
¢ Luat vé phan tir bu

¢t pAape0

+»»Luat kéo theo “p—>qQ&=—~pVv(q |
¢ Luat tuong duong
¢ peoqe(@P—>9Aa(Q—op) |

< Cac luat don gian ctia phép tuyén
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¢ p Vv p < p (tinh lity dang ciia phép tuyén)
¢ pv 1< 1 (luat ndy con duge goi 13 luat thong tri)
¢ p Vv 0 < p (luat ndy con dugc goi 1a ludt trung hoa)

¢p Vv (p Aq) < p (luat nay con duoce goi 1 luat hap thy)

¢ Cac luat don gian cia phép hoi

p A p < p (tinh liy ding ctia phép hoi)

\\

¢ p A 1< p (luat nay con duoc goi l1a luat trung hoa)

p A 0 < 0 (luat ndy con duoc goi 1a luat thong tri)

*

p A (p Vv q) < p (luat nay con dugc goi 1a luat hap thy)

\\

Mot s6 luat trong cac luat trinh bay & trén co thé duoc suy ra tir cac luat khac. Cac cong
thirc tuong duong logic khac:

X @ y = (=x1y) V( XA-Y)
Xx@y=y®x
xXPy)@z=xD(y®2)

xX(y®@z)=xy ®xz

X @l=x
X®1=-x
x®x=0

4.3/ Cac qui tac thay thé:

Duéi day 1 cac qui tic dé cho ta co thé suy ra nhitng biéu thirc logic méi hay tim ra
cac bicu thuce logic tuong duong véi mot bi€u thire logic cho trudc.

4 Qui tic 1:
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Trong mét bicu thirc logic E, néu ta thay thé mot biéu thirc con béi mét bicu thirc logic
tuong duong véi biéu thue con do thi ta s€ duge mot biéu thire méi E' twong duong voi bicu
thtrc E.

+ Vidu : Cho biéu thirc logic E = q v— p. Thay thé q trong biéu thirc E béi biéu thirc — — q
(tuong duong vdi q) ta dugec mdt bi€u thirc mdéi E' = — — q v— p. Theo qui tac thay thé 1 ta
co:

qVvap<=-—-"—-=qVv-ap

4 Qui tic 2:

Gia str biéu thirc logic E 1a mot hing dung. I éu ta thay thé mot bién ménh dé p boi
mat bieu thuc logic tuy y thi ta s& dugc mot biéu thirc logic méi E' cling 1a mdt hang dung.

# Vi du : Ta c6 biéu thic E(p,q) = (p = q) < (= p Vv q) 1a mot hing dung. Thay thé bién q
trong biéu thirc E boi biéu thirc q A r ta dugc biéu thic logic méi:

E@.aqn=p—>@An)<(=pv(qar)
Theo qui tic thay thé 2 ta c6 biéu thirc E'(p,q.r) cling 1a mot hang dung.

4+ Vi du ap dung:

= Vi du 1: Chirng minh rang

P—>9 < (q->-p).

Chtrng minh :

(p > q9) < —p Vv q (luat kéo theo)

< q Vv — p (luét giao hoan)

< — q Vv = p (luat pha dinh)

< — q — — p (luat kéo theo)

= Vidu 2: Chitng minh rang biéu thic sau 1a mot hang dung.
(p—>aArp)—>q

Chung minh.
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(P> Ap)—>q

< ((p > q) Ap) Vv q (luat kéo theo)

< (= (p—>q) Vv —p)Vq (ludt De Morgan)
&= (p—>q) v (=p v q) (ludt két hop)

<= (p—q) Vv (p— q) (luat kéo theo)

< 1 (luat vé phan tir bu)

Vay biéu thire ((p = q) A p) = q la hing dung.

= Vi du 3: Chirng minh rang biéu thic sau 1a mot hang dung.

pAq—=>p
Chung minh.
pAq—o>p< - (pAq)Vvp (luat kéo theo)
< (= pVv—q)Vp (ludt De Morgan)
< (—qVv—=p) Vv (luat giao hoédn)
& = qV (= pvp) (luat két hop)
& — q v 1 (luat vé phan tir bu)
< 1 (luat don gian)
Vay ménh dé p A q — p 13 hing dung.
= Vi du 4: Chirng minh rang biéu thirc sau 1a mot hang dung.
p—=>pVvyq
Chung minh.
p—=>pVvqge —pV(pvq) (luat kéo theo)
< (= p v p) v q(luat két hop)

< 1 v q (luat vé phan tr bu)

Gv: Trinh Huy Hoang
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<> 1 (luat don gian)
Vay ménh dé p — p v q la hang dung.

+ Nhén xét: Cac vi du trén cho ta thdy mot quan hé khac giira cac ménh dé phirc hop hay cac
ménh dé : quan hé "suy ra". Khi ménh dé p — q la hang dung, ta néi rang p suy ra q (vé mit
logic). Chung ta s& dung ky hiéu = dé chi quan hé "suy ra". Quan hé suy ra nay c6 tinh truyén
(hay bac cau), nhung khong co tinh chat d6i xtng.

5. HE qua logic va twong dwong logic:
I éu cong thirc x — y =1 thi ménh dé y duoc goi 1a hé qua logic clia x.
I éu x 1a hé qua logic ctia y va y va hé qua logic ciia x thi x va y 1 twong duong logic.

Vidu:T éu F=(x—>y)a(y—2)
G =(x>2)
F=(x>2)A(y—>2)
G,=(xvy) >z
Khi d6 G, 1a h¢ qua logic cua F,, G, va F, 1a twong duong logic
6. Cong thirc d6i ngiu

Céc phép toan logic hoi va tuyén duoc goi 1a hai phép toan ddi ngau ciia nhau.

Hai cong thirc F va G duoc goi 1a d6i ngau ctiia nhau néu cong thic nay suy ra tir cong
thirc kia bang cach thay moi phep toan tuyén va h01 bang cac phép toan ddi ngiu cia né.
Ky hiéu cong thirc d6i ngdu cta cong thic F1a F

Vidu: T éu F=(x,vx,)Ax; thi F" =(x AX,)Vx,
7. Tinh day di ciia mot hé cac phép toan
Mot hé thong Z bao gébm cac phép toan logic duoc goi 1a mot hé ddy du néu moi cong

thire logic déu c6 thé biéu dién chi gom cac bién ménh dé véi chi cac phép toan logic trong
h¢.

Céc hé sau 1 thé hién tinh ddy du ciia cac phép toan:

ZOZ{A’V’_'}’ 21:{/\’_'}’ 22:{\/7_'}’ 23:{/\7@:_'}
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7. Ung dung logic ménh dé dé vé mach dién tir

Ta c6 cac cong co ban sau dé thiét ké mach:

Cong inverter thé hién phép toan phu dinh 1 bién ngd nhap

Cong Al D thé hién phép toan hoi gitta cac bién ngd nhap.

Cbng OR thé hién phép toan tuyén gitra cac bién ngd nhap

5 0|y

Cong XOR thé hién cho phép toan tuyén chon.

F = xy; + ;;z + ;;;

:D_XH‘HCJ/Z

F =xyzt'+ x'zt' + X'yz't + xz2'
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X | Xy
Y u xyzt’
z —o— Zt,
t Quuu;DGL« E xyzt'+x'zt
ot 'z X'zt
»—(>ox—1r F
Y
:Dﬂt
Z't
7%? L Xyz't+xz
DL

F=xy+x'yz't @xyzt

oy

:>D xXyz

't @ xyzt

— F

F=xzt+xyZt+ Xyt + zt

Gv: Trinh Huy Hoang
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z > z 2t
{ ——o—
4
Xy’
y s y,ﬁ
{ :D_XL’Z’Hx’zt
X'z
[ Y% X'zt
F
*— mn S
X1 3

;Di‘;[}ﬂ
-

D_,:%m
| zt

F=(xt ® y'z) + (xy'Z' @ yz't)

X xt
t Y oy
B B xt ® yz
4 —— | -
VR N N— | .
Xy — ) SR
Xy'z'
S
74 :>ny’z’® yz't
~t yz't

BAI TAP
1. Cho biét nhitng khang dinh nao dudi day 1a ménh dé:
a. 213 mot s nguyén duong.
b. 2k — 1 1a mét chan.

c. Troi lanh qua!
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d. T éu biét trudc 1a kho khin sao anh con ¢6 gang?
2. Hay viét cac ménh dé da cho dudi day dudi dang hinh thirc ¢6 str dung phép ndi:
A: “Binh biét chay xe dap”
B: “Binh khong biét chay xe may”
a. Binh khong chay dugc xe may nhung chay duoc xe dap.
b. Binh khong biét chay xe dap 13n xe gin may.
c. I éu Binh biét chay xe may thi biét chay xe dap.
d. Binh biét chay xe may va xe dap hay Binh chay dugc xe mdy ma khong
chay duogc xe dap.
3. Cho biét chén tri cac ménh dé sau:
q. X<1yy x> +1>2
b, ¥ —2x+1<0->x=1
c. ¥ =2x+1<0ex=0
d X" —4x+3<0->x=2
4. Lap bang chan tri va chi ra cac ménh dé luon ding:
q. Mm—>((n—p)
b. [(m— n)v(n—>m)]— (mAn)
Cc. [m>m—p)l—>m—p)
d. [m—(nv p)l—>[(m— p)v(n—p)l
5. Ap dung céc luat logic dé rat gon cac ménh dé va chi ra ddu 1a céng thirc hang:
0 (mvn)v[man)vnl
b, (m>n)Alna(pvn)]
C. m/\(nvp)/\(avr_avp)
d. [[(mAm)ApIvIGmAp)AplIvA

6. Hay E, F', F*, F¥(m,n, p,q) cua cac cong thirc sau:

a. F(m,n)z(mvn)v[(n_w\n)vﬁ]
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b. F(m,n,p)zmn/\[ﬁ/\(pvﬁ)]

c. F(m,n,p)=(pvn)v[(mnp)vn]
d. F(m,n,p,q)=mq/\(nvp)/\(%vﬁvp)

7. Hay biéu dién cac cong thirc sau dudi tat cic hé diy du cac phép toan:

a. G =;v(m/\(mv;vp))
b. F=n®(mv p)
C. G=me (n®p)
d. G=(n®m) <> (mv p)
8. Mot xa thu ban cung vao mot muyc tiéu, két qua duoc thé hién theo cac ménh dé
sau: Py= { Phat thu k tring dich} k=1, 2, 3
Hay giai thich cic ménh dé phirc hop sau:
q. AAPB AP
b. BVvP VP
C. (RAP,AP)V(PIARAP)V (P AP AP,)
d. (RAP)V(R AR AP)V(RAPAR)
9. Cho 4 thi sinh A, B, C, D tham gia thi dau xép hang. Két qua xép hang nhu thé
nao néu:
- | guoi thtr 1 du dodn: B hang nhi, C hang ba.
- | guoi thtr 2 du doan: A hang nhi, C hang tu.
- I gudi thr 3 du doan: B hang nhét, D hang nhi.
- Pugc biét 1a mdi nguoi c6 phan dung phan sai.
10.Trong mot chatroom, c6 tong cong 5 ngudi An, Binh, Chinh, Dung, Yén dang
thao luan vé d¢é tai logic toan voi nhau trén mang.
Biét rang:
- Hoac An, hodc Binh hoac 1a ca 2 dang thao luan.

- Hoac Chinh, hodc Dung, nhung khong phai ca 2 cung thao luan.
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- I éu Yén dang thao luan thi Chinh ciing vay.

- Dung va An, hodc cé 2 cung thao luan, hodc khong ai thao luan.

- I éu Binh dang thao luin thi Yén va An ciing vay.
Hay giai thich xem néu tt ca khiang dinh trén déu dung thi hién tai ai dang thao
ludn?

11.Dé co du chirng cur budc toi ddi vai tha pham trong 1 vu an, 1 canh sat diéu tra di
thu thap béng chung tai mot toa bi¢t thu. Anh ta lan luot hoi mot sb nguodi sau
roi ¢6 khang dinh sau:

- I éu nguoi quan gia noi that thi ngudi dau bép ciing vay.

- 1 gudi dau bép va ngudi lam vuon khong thé cing noi that.

- I guoi lam vuon va ngudi hau khong thé cung néi dbi.

- I éu nguoi lam vuon nodi that thi ngudi dau bép noi ddi.
Hoi c6 thé xac dinh rd ai noi that ai noi doi khong?

12.Mo6t sinh vién lam bai thi giita ky mon logic toan gdm 5 cdu héi trac nghiém
dung/sai trén may tinh, anh ta khong biét tra 10 chinh xac cho bat ky cau hoi nao
nhung biét rang:

- Cau 1 va cau 5 cung doi hoi tra 101 trai ngugce nhau.

- Cau 2 va ciu 4 can tra 16i nhu nhau.

- ftnhat 1 trong 2 cau hoi dau can tra 16i 1a khang dinh.

- T éu cau 4 tra 101 1a “dtng” thi cau 5 phai tra 10i 1a “sai”.

- Kinh nghiém cho sinh vién nay thay rang may dit cau hoi can tra 10i “dung”
nhiéu hon “sai”.
Hay xac dinh cac dap an can chon lya.

13.Sau khi thu gon, hay tim cac by nghiém (x, y, z, t) dé cac cong thirc ham sau dat
giala 0:

a. F=[(ytvxz)—>((xt—>yz)]—=[xyt—=(yzvxt)]
b. F=[(xyvzt)=>(yzvxt)]=>[(xzv yt) = (yzvxt)]

c. F :[(x;zvyf) — (xt —)yz)]—)[(yfvxz) —>Xxyz]
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BAI 3: LOGIC TINH TOAN

1. Khai niém:

1.1/ Dang tuyén chuan:

Gia st py, P2, --- » Pn 12 cdc bién ménh dé. Mt biéu thuce logic F theo cac bién ménh dé
P1, P25 --- » Pn duoc goi 1a mét biéu thire hdi co ban néu no6 c6 dang sau:

F=qiArqA ... AQn

voigj=pjhodc qj=—=p;G=1,...,n).

% Vidu: Biéu thirtc X A — y A z 1a mdt biéu thirc hdi co ban theo 3 bién ménh dé x, y, z.

Biqéu thure logic E(py, p2, -.. , pn) theo cac bién ménh dé P1> P2» --- » Pn dugc ndi 1a co
dang tuyén chuln khi E c6 dang:

E=E,vE,v..VE,

Trong d6 moi biéu thuc con E; déu c6 dang tuyén chuln theo céc bién Pi> P2s -+ » Po
% Vidu: Cac biéu thirc sau ddy c6 dang tuyén chuln:

EX,y,2)=(X AYAZ)V(mXAYAZ)V(XAYAZ)

E(1,p2,p3.p4) = (P1 AP2AP3 AP4) V (P1 A= P2 AP3 A= Pa)
+ Dinh Iy :

Moi biéu thirc logic E(p1, p2, --- > Pn) déu c6 thé viét dudi dang tuyén chuln duy nhat,
khong ké su sai khac vé thir tu trude sau ciia cac biéu thirc hdi co ban trong phép tuyén). I 6i
mot cach khac, ta c6 duy nhat méot tap hop cac biéu thtrc hoi co ban { Ei, By, ..., Emysao cho
biéu thire E(py, s .. , pn) tuong duong logic véi biéu thic (E; v E, v ... v Ep.)

1.2/ Dang héi chuan:

Gia st py, P2, --- » P 12 cac bién ménh dé. Mot bi€u thic logic F theo cac bién ménh dé
Pi»> P2» --- » Pn duoc goi 1a mot bi€u thirc tuyén co ban néu nd c6 dang sau:

F=qivqVv..Vvq

voiq;=pihoacqi=—-pi(=1,...,n).
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% Vidu:Biéu thirc x v — y v z 1a mot biéu thirc tuyén co ban theo 3 bién ménh dé x, y, z.

Biéu thuc logic E(py, p2, --- » Pn) theo céac bién ménh dé Pis P2, --- » Pn dugc ndi la cod
dang hdi chuln khi E c6 dang:

E=E,AE;A...AEn

Trong do mdi biéu thic con E; déu ¢6 dang tuyén chuln theo cac bién P1> P2 -+ » P
% Vidu: Cac biéu thirc sau ddy c6 dang hoi chuln:
EXx,y,z2)=(XVayVZIA(=XVYVZIA(XVYVZ)
F(P1,p2,P3.04) = (P1 VP2V P3 VPa) A(P1V = P2V P3V—Dy)
+ Dinh 1y :

Moi biéu thire logic E(py, pa, ... , p) déu c6 thé viét dudi dang hoi chuln duy nht,
khong ké sy sai khac vé thir tu trude sau ciia cac biéu thirc tuyén co ban trong phép hoi). I 6i
mdt cach khac, ta c6 duy nhat mot tap hop cac biéu thutrc tuyén coban { E, E,, ..., Ey; sao
cho biéu thirc E(py, pa, ... , py) twong duwong logic v6i biéu thirc (E; A E; A... A Ep.)

2. S6 logic :

2.1/ Pinh nghia :
¢ SO logic cia mdt bién nguyén thuy A , ki hiéu #A 1a chan tri cua bién do xét trong
khong gian logic I chiéu ma A tham gia biéu dién.
¢ Vidu:
Xét trong khong gian mot bién thi #A =(1,0)
Trong khong gian 2 bién: AB.

A B
1 1
1 0 Ma tran biéu dién: [A,B]
0 1
0 0

Xét trong khong gian 3 chiéu: ABC
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A B C

1 1 1

1 1 0

1 0 1 Ma tréan biéu dién: [A,B,C]
1 0 0

0 1 1

0 1 0

0 0 1

0 0 0

¢ Moi khong gian logic dugc biéu dién bdi mot s6 bién riéng. Su t6 hop cac bién ra

mot gid tri cia cac bién nam trong khong gian logic.

2.2 Ham logic:
¢ Ham logic 12 mot lién két giira cac bién logic boi cac phép toan logic nhu: hop (+),

giao (.), phu dinh (-), kéo theo (—), tuong duong («<>),....
¢ [ han xét: Mot ham logic c6 mot sb logic twong tng: f(A,B,...) = #f(A,B....)
Vi du: trong khong gian 3 bién cho f(A,B,C) = 4B + BC

A B C AB BC f(AB,0)
0 0 0 0 0 0
1 0 0 0 0 0
0 1 0 0 0 0
1 1 0 1 0 1
0 0 1 0 1 1
1 0 1 0 1 1
0 1 1 0 0 0
1 1 1 1 0 1

Vay #f(A,B,C) =#( 4B+ BC)=00011101
¢ He¢ qua:
> S6 logic cia mot bién hop (tong) bang tong cac sb logic thanh phan:
#(A+B) =#A + #B
hay #(AvB)=#A Vv #B
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> Sb logic cia mot tich bang tich cac sb logic thanh phan:
#(A.B) =#A . #B
hay #(A AB)=#A A#B
> #A=#4
> #(A=B)=#A = #B
¢ Vi du minh hoa: ching minh phat biéu sau (A—>B)A(B—>C)AA) —»C
C6 nhiéu cach dé chirng minh phét biéu trén, chang han:

> Céach 1: dung bang chan tri

A [B [ C [A5B [B>C | (ASBAB=OAA | (ASB)AB—C)AA) >C
0olo0 0 | 1 1 0 1
1[ofo ]| o 1 0 1
o1 0| 1 0 0 1
11 o] 1 0 0 1
00 |1 1 1 0 1
1o 1] o 1 0 1
01 |1 1 1 0 1
11 |1 1 1 1 1

I han xét: cach nay kha phire tap néu s cac phép két ndi logic 16n

> Cach 2: dung céc luat logic ciia Vuong hao (1962) dé chirng minh. Cach nay
khong dé.

>  Céch 3: tinh sd logic ciia phét biéu, néu so logic bang I(1111...1) thi phat biéu
trén 14 dang.

Ta c6 #(((A—>B)A(B—>C)AA)—C)

(#H(A>B)A#(B—o>C)A#A)>#C

(HA-#HB)AHB—->#HC)A#A)>#C

=((01010101—>00110011)A(00110011—00001111)A01010101)—00001111

=(10111011A11001111A01010101) — 00001111

= 11111111 = = phét trién trén la dung.
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2.2 Twong dwong logic:
¢ Hai cong thuc logic f(A,A,,...,An) va g(A1,As,...,A,) duoc goi la tuong duong khi
va chi khi #f = #g xét trén khong gian 16n nhét chira fva g.
< Vi du: cho biét f(A,B) = A—>B va g(A,B,.C) = (CvC)A(B— 4) c6 twong duong
nhau hay khong?
e Taco: #f= 10111011. O day f ciing phai dugc xét trong khong gian 3 bién
vi né can phai so sanh véi g c6 3 bién
. #g= 10111011
Do #f' = #g = f va g 1a tuong duong nhau.
3. Thuit toan biéu dién mét cong thirc logic duwéi dang tuyén chuin:

S6 logic cua tich cac bién: Goi C; 1a s6 logic ciia mdt t6 hop cac bién sao cho C; chi nhan gia

tri 1 tai cQt 1, cac cOt con lai nhan gia tri 0.

+Vi du: trong khong gian 3 bién A,B,C; ta ¢6 biéu dién nhu sau:

ABC'1 0 0 0 0 0 0 0 C
ABC 01 0 0 O O 0 0 C,
ABC 0 0 1 0 0 0 0 0 C,
ABC 0 0 0 1 0 0 0 0 C,
ABC 0 0 0 O 1 0 0 0 C,
ABC 0 0 0 0O 0 1 0 0 C,
ABC 0 0 0O O O O 1 0 C,
ABC 0 0 0 O 0 0 0 1 C,

Thuat toan: cho cong thic logic f(A(,A,,...,A,).
Budc 1: Tinh #f. Gia st #f = (i],iz,. . .,izn)

k=1
F:={}
Budc 2:

[éu iy=1 thi F:=F+C,.
k :=k+1

Buée 3: néu k < 2" thi quay lai bude 2, nguoc lai ding.
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Khi thuét toan dimg, F chinh 1 biéu dién dang tuyén chuln cua cong thic f da cho ban
dau.

Vi du minh hoa:

Tim dang tuyén chuln cta cong thtc logic sau: f(A,B,C) = (A—>B) A (B—C)
Budce 1: #=10001011

=1
={}
Bu6c 2: doiy=1=F:=F+ 4BC (C));
ki=k+1=2

Budc 3: do k < 8(2%) quay lai budc 2

Budc 2: doi, =0 = F= ABC;
ki=k+1=3

Budc 3: do k < 8(2%) quay lai budc 2

Budc 2: doi, =0 = F= ABC;
ki=k+1 =4

Budc 3: do k < 8(2%) quay lai budc 2

Budc 2: doi, =0 = F= ABC;
k=k+1=5

Budc 3: do k < 8(2%) quay lai budc 2

Buéc 2: do iy = 1 = F:= 4BC + ABC
ki=k+1=6

Budc 3: do k < 8(2%) quay lai budc 2

Buéc 2: do iy, =0 = F = ABC + ABC
ki=k+1=7

Budc 3: do k < 8(2%) quay lai budc 2

Buéc 2: do iy =1 = F= ABC + ABC + ABC
k:=k+1=8

Budc 3: do k < 8(2%) quay lai budc 2

Buéc 2: doiy=1= F= ABC + ABC + ABC + ABC
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— Tuyén chuln cta f1a F= 4BC+ ABC + ABC + ABC
4. Thuit toan biéu dién mét cong thirc logic duwéi dang hdi chuan:
Tich ciia cac tong: xét s6 0 & vi tri ndo thi dua td hop tai vi tri d6 vao.

Céc t6 hop hoi chuln cia 3 bién A,B,C:

A+B+C 1 1 1 1 1 1 1 0 D,
A+B+C 1 1 1 1 1 1 0 1 D,
A+B+C 1 1 1 1 1 0 1 1 D,
A+B+C 1 1 1 1 0 1 1 1 D,
A+B+C 1 1 1 0 1 1 1 1 D,
A+B+C 1 1 0 1 1 1 1 1 D,
A+B+C'1 0 1 1 1 1 1 1 D,
A+B+C 0 1 1 1 1 1 1 1 D

Thuét toan xic dinh hdi chuin:
Cho cong thuc logic f(A,A,,...,A,)
Budce 1: Tinh #f. Gia stt #£= (i1,i,...,15")

k:=1,F:={}
Budc 2:
[éui,=0thiF =F+D,
k :=k+1

Budc 3: néu k < 2" thi quay lai budc 2; nguoc lai ding.
Khi thuat toan dirng, F chinh 1a dang hoi chuln cta cong thic di cho ban dau.

Vi du minh hoa:

Tim cong thitc hdi chuln ctuia cong thirc sau:
f(A,B,C) = (AAB) VBV C
Budc 1: Tinh #f= 11011111

k=1
F:={}
Buéc2:doiy=1=F={}
k=k+t1=2

Budc 3: do k < 2° = quay lai budc 2
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Buéc2:doiy=1=F={}
k=k+1=3

Budc 3: do k < 2° = quay lai budc 2

Budc2:doiy=0=F=D;=(A+B+C)
k:=k+tl1=4

Budc 3: do k < 2° = quay lai budc 2

Buéc2:doC,=0=F=D;=(A+B+C)
k:=k+1=5

Budc 3: do k <2° = quay lai budc 2

Buéc2:doCy=1=F=(A+B+C)
k:=k+1=6

Budc 3: do k <2° = quay lai budc 2

Buéc2:doCy=1=F=(A+B+C)
k:=k+1=7

Budc 3: do k <2° = quay lai budc 2

Buéc2:doCy=1=F=(A+B+C)
k:=k+1=8

Budc 3: do k <2° = quay lai budc 2

Buéc2:doCy=1=F=(A+B+C)
ki=k+1=9

Budc 3: k > 2’ = dimg

Vay: dang hdi chuln ctia cong thure ban ddulaF= A+B+C

> 1 han xét: tuy theo s6 logic cua cong thirc f cé s6 luong sd 0 hay sd 1 it hon ma ta c6

thé dua vé dang hoi chuln hay tuyén chuln.
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Bai tap

Chuyén tit ca cac cong thirc sau thanh dang chuyén tuyén, chuln hoi, chuyén tuyén

hoan toan va chuln hoi hoan toan:

1. (mvn_)/\(n—>p)

2. Im—>m—>p)l—>m—>p)

3. ;zv(m/\(mvr_zvp))

4. [(m—>n)v(mn—m)]— (man)

5 (mvn)v[(mAan)vn]
(m—n)AlnA(pvn)

mAnv p)A(mvnv p)

8. [[(m~An)AplvI(mAp)Apllvn

9. [m—(nv p)l—>[(m—p)v(n—p)l
10.7n® (m v p)

1l.m < (n® p)

12.(n®m) <> (mv p)
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1. Thuét toan tinh s6 logic clia mét cong thirc:
Input: Chudi s chtra cong thire logic f (c6 tdi da 5 bién logic)
Output: S6 logic twong g cia f
+¢ Thuat toan:
unsigned long Tinh_sologic(char *s)
{ Budc 1: loai bdé ngoac thtra cua chudi s
Budc 2: st dung biéu thirc hau t6 Balan dé tim phép toan chinh cia bicu thirc s, cac
phép toan cung cip uu tién s& duoc tinh tir trai sang phai. Gia st vi tri ciia phép toan chinh 1a
t(t=-1 c6 nghia 1 biéu thirc khong con phép toan chinh)
o [éut=-I:
return #s
e | guoc lai: qua budc 3
Budc 3: Goi s1 va s2 13 2 biéu thire bén trai va bén phai ctia phép toan chinh cua s
tl = Tinh_sologic(sl);
t2 = Tinh_sologic(s2);
switch(phép todn chinh)
{ case '&'": return tl & t2;
case 'v': returntl v t2;

case '->": return t1 -> t2;

}

+»* Chuong trinh hoan chinh:

#include<stdio.h>
#include<conio.h>
#include<math.h>

#include<string.h>
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#define MAX 8
int SOLG[MAX],n;
char MD[8][5];// moi menh de co toi da 4 ki tu(gia su)
L Y
char* Bo ngoac 2phia_thua(char *s)
{
int | = strlen(s);
if(s[0] !="("|| s[I-1] !=")") return s;
intd =1;
for(inti=1;1<1-1; i++)
{
if(s[1]=="(") d++;
else if(s[1]==")") d--;
if(d==0) return s;
b
char s1{100];
strepy(sl,s+1);
s1[1-2]=0;
return sl;
b
L e */

int Ktra chua ngoac 2phia(char *s)
{
int 1 = strlen(s);
if(s[0] !="("|| s[1-1] !=")") return O;
intd =1;
for(inti=1;1<I-1; i++)
{
if(s[1]=='(") d++;
else if(s[i]==")") d--;
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if(d==0) return 0;

b

return 1;
}
/e */
void Chuan_hoa(char *mde)
{

for(int i=strlen(mde)-1;1>=0;1--)

if(mde[i1]==32) strcpy(mde+i,mde+i+1);

b
/e e */

int Tim_phep_toan_chinh(char *bt)
{
int s[100]; int t = 0, 1 = strlen(bt);
for(inti=0;1<I; i++)

if(strchr(">&v()",bt[i]))

{
if(bt[i]==")")
{
while(bt[s[t-1]]!='(") t--:
-
¥
else s[t++] =i;
¥

if(t==0) return -1;
return s[t-1];

void SX(char md[][5],int n)
{
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for(int i =0; i <n-1; i++)
for(int j = i+1; j <n jj++)

if(strcmp(md[i],md[j])>0)

{
char s[5];
strepy(s,md[i]);
strepy(md[i],md[j]);
strecpy(md[j],s);

int Tim_vt(int n,char *s)
{
for(intj = 0; j <n; j++)
if(stremp(s,MD[j])==0) return j;

return -1;

int Tim_cac_mde(char *s)
{
int cs =0;
int n = 0;
int 1 = strlen(s);
for(int 1= 1; 1 <= L;i++)
if(!strchr("&v->(",s[1]) && strchr("&v->(",s[i-1])) cs =1;
else
if((i==1 || strchr("&v-)",s[i])) && !strchr("&v->()",s[i-1]))
{ char s1[5]; strncpy(sl,s+cs,i-cs);
s1[i-cs] = 0;
if(Tim_vt(n,s1)==-1) strcpy(MD[n++],s1);
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}
SX(MD,n);//sap xép dé bao dam tinh ting cta cac bién nguyén thiy
//diéu nay khong quan trong nhung dé khoi bi hiéu nham
return n;

b

void Tinh_mang_so( )
{ int *bit;
int hmn = pow(2,n);
bit = new int [hmn];
bit[0]=1;
for(int i = 1;1 < hmn ; i++) bit[i] = bit[i-1]<<1;
for( 1=0;1<n;it++)
{
int t = 0,hmi = pow(2,1);
for(int j = 0; j < hmn; j+= (hmi<<1))
for(int k = j; k < hmitj;k++)

t |= bit[k];
SOLG[i] =t;

}

delete []bit;
}
JH e */
unsigned long Tinh_sologic(char *s)
{

s =Bo _ngoac 2phia_thua(s);

int t = Tim_phep_toan_chinh(s);

if(t==-1)
if(s[0]=="-") return ~SOLG[Tim_vt(n,s+1)];
else return SOLG[Tim_vt(n,s)];
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char ch = s[t];
char s1[100],s2[100];
strepy(sl,s);
strepy(s2,s+t+1);
sl[t] =0;
if(s1t-1]1=="-") s1[t-1] = 0;
unsigned long t1 = Tinh_sologic(s1);
unsigned long t2 = Tinh_sologic(s2);
switch(ch)
{
case '&'": return tl & t2;
case 'v': return tl | t2;

case " return (~t1)|t2;

}
return t;
}
e */
void Xuat_so np(long t)
{
int haimu = pow(2,n);
for(int i=haimu-1;i>=0;i--)
printf("%d",(t>>1)&1);
}
void main()
{
clrser();
char s[100];

printf("] hap cong thuc logic(cac toan tu logic la -,&,v,->):"); gets(s);
Chuan_hoa(s);

n=Tim cac_mde(s);
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Tinh_mang_ so();

long t = Tinh_sologic(s);

printf("So logic cua %s la:",s); Xuat_so_np(t);
getch();

b
2. Chwong trinh minh hoa viéc kiém tra 2 cong thirc twong dwong:
+¢ Thuat toan:
Input: 2 cong thuc logic f(A,A,,...,An) va g(A,As,...,Ay)
Ouput: True néu f trong duong véi g
False néu f khong twong duong véi g

Phuong phap:
» Tinh #f
» Tinh #g
> néu #f = #g thi két qua:=True nguoc lai két qua:=False

+* Chwong trinh hoan chinh:

#include<stdio.h>
#include<conio.h>
#include<math.h>
#include<string.h>
#define MAX 8

int SOLG[MAX],n;

char MD[8][5];// moi menh de co toi da 4 ki tu(gia su) . o
Cac ham nay da duoc

[H e */ cai dat trong phan tinh
char* Bo_ngoac 2phia_thua(char *s); 30 logic.
e */

int Ktra chua ngoac 2phia(char *s);

/e e */

void Chuan_hoa(char *mde);

/e e */

int Tim_phep_toan_chinh(char *bt);
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void Tim_cac_mde(char *s,int &n)

{ intcs=0;
int 1 = strlen(s);
for(int 1= 1; 1 <= L;i++)
if(!strchr("&v->(",s[1]) && strchr("&v->(",s[i-1])) cs = 1i;
else
if((i==1 || strchr("&v-)",s[1])) && !strchr("&v->()",s[i-1]))
{ char s1[5]; strncpy(sl,s+cs,i-cs);
s1[i-cs] = 0;
if(Tim_vt(n,s1)==-1) strcpy(MD[n++],s1);

}

Ham tim cdc ménh dé co6 thay doi so voi phan tinh so6 logic vi cdc ménh dé ¢ day 1a hoi

cua cac m¢nh dé cua fva g.
void main()

{

clrser();
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char s1[100],s2[100];

printf("Chuong trinh so sanh 2 cong thuc logic tuong duong?\n");
printf("l hap cong thuc logic f(cac toan tu logic la -,&,v,->):"); gets(s1);
printf("I hap cong thuc logic g(cac toan tu logic la -,&,v,->):"); gets(s2);
Chuan_hoa(s1); Chuan_hoa(s2);
n=0;
Tim_cac_mde(s1,n);
Tim cac_mde(s2,n);
SX(MD,n);//khong quan trong nhung de bi hieu lam nen phai sap xep
Tinh_mang_so();
unsigned long t1 = Tinh_sologic(s1);
printf(" So logic cua f"); Xuat cac_ md(MD,n);
printf(" = %s la:",s1);
Xuat so np(tl);
unsigned long t2 = Tinh_sologic(s2);
printf("\n So logic cua g"); Xuat cac_md(MD,n);
printf(" = %s la:",s2);
Xuat so np(t2);
if(t1==t2){
printf("\nCong thuc {");
Xuat_cac_md(MD,n);
printf(" = %s tuong duong voi cong thuc g",s1);
Xuat_cac_md(MD,n);
printf(" = %s",s2);
}
else printf("\nHai menh de khong tuong duong");
getch();
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BAI 5: SUY DIEN LOGIC VA VI TU

1. Giéi thigu:

Mot hé théng toan hoc bao gém céc tién dé, cac dinh nghia, va nhitng khai niém
khong dugc dinh nghia. Cac tién dé duoc gid dinh 1a ding. Cac dinh nghia dugc st dung dé
xay dung hay dua ra nhitng khai niém mdi trén co sé nhimng khai niém di c6. Mot s6 thuat
ngir, khai niém s& khong duoc dinh nghia 16 rang nhung dugc ngdm dinh nghia béi céc tién
dé. Trong mot hé toan hoc chung ta co thé suy ra dugc cac dinh 1y. Mot dinh 1y 1a mot khéng
dinh dugc chirng minh 1a dung. Mot s6 loai dinh 1y dugc xem la cac bo dé, cac hé qua.

Mot 1ap ludn (hay 1y luin) chi ra dwoe tinh ding din cia ménh dé phat biéu
trong dinh ly duwoc goi la chirng minh. Logic 1a mdt cong cu cho viéc phan tich cac chung
minh. Trong phan niy chiing ta s& dé cap dén viéc xdy dung mot ching minh toan hoc. Dé
thuc hién dugc mot 1ap luan hay mdt chung minh chung ta can hiéu cac k¥ thuat va cac cong
cu duogc st dung dé xay dung mgt chirng minh. Thong thuong mot ching minh sé bao gém
nhiéu budc suy ludn ma & moi bude ta di dén (hay suy ra) mot sy khang dinh méi tir nhiing
khang dinh da biét.

Vi du vé mot budc suy dién:

1/1 éu mot danh sach L 1a khac rdng thi ta c6 thé 13y ra ph?ln tur dé}l trong danh sach.Vi
danh sach L 1a rong nén theo sy khang dinh trén ta khong thé 1ay ra phan tr dau trong danh
sach.

2/ 1 éu mot danh sach L 1a khac rdng thi ta co thé 1y ra phan tir ddu trong danh sach. Vi
ta khong thé lay ra phan tir dau trong danh sach L nén danh sach L 1a danh sach rong.

Trong 2 suy dién & vi duy trén thi suy dién 2/ 1a mot suy luan dung, nhung suy dién 1/ 1a
khong ding. Vay lam thé nao dé biét duoc mot suy dién 1a dung hay sai ? Mot budc suy luan
nhu thé phai dua trén mot qui tac suy dién ‘'hop 1y nao do dé nd duoc xem 1a mot suy luan
dung. Cac qui tic suy dlen 1a co s& dé tay biét dugc mot 1ap luan hay mot chung minh Ia dung
hay sai. Trong cac muc tlep theo ching ta s& xem xét chi tiét hon vé cac qui tic suy dién va
gidi thiéu mot s6 qui tac suy dén co ban thuong dugce dung trong viéc suy luan va ching
minh.

2. Pinh nghia qui tic suy dién:

Tuy c¢6 nhiéu k¥ thuat, nhiéu phuong phap ching minh khac nhau, nhung trong chirng
minh trong todn hoc ta thuong thay nhitng 1y luan dan xuat c6 dang:

Néu p;vapava...vap,thiq.
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Dang 1y luan nay dugc xem 1a hop 1y (dugc chap nhan 1a dung) khi ta ¢ biéu thirc

(P1AP2A-.-ADPD) > ( 1a hing dtng.

Ta goi dang 1y luan trén 13 mot luét suy dién va nguoi ta ciing thudng viét luat suy dién
trén theo céc cach sau day :

% Cach 1: Biéu thirc hang dung (py ApaA ... AP > q& 1
% Cach 2: Dong suy dién (P1AP2A... AP =(q
%+ Cach 3: M6 hinh suy dién P
Pn
|
Céc biéu thuc logic py, P2, - - -» Pa trong lut suy dién trén dugc goi la gia thiét (hay

tién dé), va biéu thuc q dugc goi 1a két luan. O day chung ta ciing can luu ¥ rang 1y ludn trén
dung khong co nghia 1a ta c6 q dung va ciing khong khang dinh rang py, pa, . . ., pn déu dlng.
Ly luan chi mu6n khang dinh rang néu nhu ta c6 py, pa, . - ., pn 12 ding thi ta s€ c6 q cling phai
ding.

Vi du : Gia st p va q 1 cac bién logic. Xac dinh xem mo hinh sau day c6 phai 1a mot luat suy
dién hay khong?

pP—q

Giai: Lap bang chan tri ta co:

p q| p—>q (P> AP (> a9 Ap)—q
1 1 1 1 1
1 0 0 0 1
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0 1 1 0 1

0 0 1 0 1

Bang chan tri cho thiy biéu thic ((p— q) A p)— q 12 hing dung. Do d6, mé hinh suy
luan trén ding 1a mot luat suy dién. That ra, ta chi cﬁn nhin vao cac cdt chan tri cua p. q, va
p— q trong bang chan trj 13 ta c6 thé két luan duoc rdi, vi tir bang chén trj trén ta thay rang
néu cac gia thiét p — q va p ding (co gia tri bang 1) thi két luan q ciing ding.

Ta c6 thé khang dinh dugc mé hinh suy luan trén 1 mot luat suy dién ma khong can 1ap
bang chan tri. Gia sir p — q va p dung. Khi d6 q phai ding, boi vi néu nguoc lai (q sai) thi p
cling phai sai (s€ mau thuln véi gia thiét).

3. Kiém tra mot qui tic suy dién:

Dé kiém tra mot qui tic suy dién xem c6 ding hay khong ta c6 thé str dung mét trong
cac phuong phap sau day:

% Phwong phap 1: Lap bang chén tri.

Theo phuong phap nay, ta s& thiét 1ap biéu thuc logic tuong tng cua qui tac suy dién va
lap bang chan tri cua biéu thirc d6 dé xem nd c6 phai la hang dung hay khong. Trong truong
hop l;leu thirc logic 13 hing dung thi ta két luan qui tic suy dién 13 ding. I guoc lai, ta két luan
qui tac suy dién 12 sai.

Vi du: Dé kiém tra qui tic suy dién sau: (p—> q) Ap = q

ta 14p bang chén trj cua biéu thirc logic ((p—> @) A p) = q theo 2 blen logic p va q. Tu
bang chén tri ta s& thay biéu thirc logic 13 hang dung va ta di dén két luan rang qui tic suy dién
trén 14 ding.

< Phwong phép 2: Chirng minh bang cach sir dung cac luit logic.

Theo phuong phap qﬁy, ta s€ thjé't 1ap biéu thire logic twong tng cia qui tép suy diér} va
chirng minh biéu thirc 1a hang dung bang cach 4p dung cac luat logic va cac qui tac thay thé.

Vidu: Kiém tra qui tic suy dién sau day:

P> PAp=q

Giai: Thyc hién phép bién doi trong dwong logic, ta c6:
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(P> DAp)—>q

< ((=pv g Ap)— q(luat kéo theo)

< ((=pAp)v(qAp))—> q (luat phan bo)
< (0v (qAp))— q(luat vé phan tir bu)

< (q A p) = q (luat don gian)

< = (g Ap) Vv q (luat kéo theo)

< (= qVv—=p)Vq(ludt De Morgan)

< (- qvq) v —p (ludt giao hoan va két hop)
& 1 v = p (luat vé phan tir bu)

< 1 (luat don gian)

Vay biéu thic (p— q) A p) — q la hing dung, nén ta c6 qui tic suy dién
(p— q9) Ap = qla ding.

+Ghi chii: D¢ kiém tra mot qui tic suy dién ta con c6 thé két hop 2 phuong phap trén va ap
dung ca nhiing luat suy dién da biét trudc.

4. Cac qui tic suy dién co ban:

Trong muyc nay chung ta néu 1én mot s6 qui tic suy dién (dung) thudong duoc st dung
ma ta c6 the kiém tra chiing bang cac phuong phap da dugc trinh bay trong muc trudc.

Stt | Qui tac Mo hinh suy dién
p—>q
Qui tic khiang dinh (Modus Ponens) P
1

[ > A pl>q=1 |

Qui tic phii dinh (Modus Tollens) P—=4q

(P> PArq—>—p]l=1

Gv: Trinh Huy Hoang Trang 45



o ARG —

TP el O3l b

Giio trinh Logic Toan

o
) pP—>q
Tam doan luan gia thiet (Symlogism)
qor
3 [ A(@>1)—> (p>1)]=1
Sop—o>T
Tam doan luin tuyén =P
; [=pA(PVva]—=>q=1 pPAq
o q
L s pAq
Qui tac noi lien
4 -
prq—>p=1
©q
] (P—9
Qui tac phan dio
50
(P—>q=(=q9—>—-p)
. (=9 —>—p)

Qui tic chitng minh bing phan chimg

4 [[p>9—>P—>—-q9] >0

Qu1 tac nay cho phép ta chimg minh (p
——q ) — 0 thay cho p — q. I i cach
khac, néu ta thém gia thiét phu vao tién
dé p ma ching minh duoc co6 sy méiu
thudn thi ta c6 thé két luan q tir tién dé p.

Qui tic chirng minh theo truomg hop

s | 2> DA@2>PA AP P>
(Prvpav...vp)—>q

p1 —(

p>—>q

Pn—q

C(PIVP2V...VDPW—(Q

Kiém tra mét phép suy luin cu thé
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Dé kiém tra mot suy ludn cy thé 1a dung hay Kkhong, tirc 1a c6 "hop logic" hay khong, ta
c6 thé cin cr vao cac qui tic suy dién (luat suy dién). Phep suy luén cu thé c6 thé dugc xem
nhu su suy dién trén cac ménh dé phirc hop. Cac ménh dé so cip cu thé (ma chan tri c6 thé
dung hodc sai) trong phép suy luén s€ dugc triru tuong hoa (thay thé) boi cac bién logic. I hu
thé phep suy luén dugc triru twgng hoa thanh mét qui tic suy dién trén cac biéu thic logic ma
ta c6 thé kiém tra xem qui tac suy dién 1a ding hay khong. Day chinh 1a bién phap dé ta biét
duoc mot suy luan cu thé 1a ding hay sai.

Vidul:

. Xét su suy luan sau day: [ éu ‘mot danh sach L la khac rong thi ta c6 thé 1iy ra phan tir
dau trong danh sach.Vi ta khong thé 1ay ra phan tir dau trong danh sach L nén danh sach L la
danh sach rong.

Trong phép suy luan, ta c6 cdc ménh dé so cap "danh sach L 1a khac rc:)ng"‘, "ta co the
lay ra phan tr dau (tir danh sach L)". Thay thé cac ménh d€ so cap nay boi cac bién logic p, q

tuong g thi phép suy luan cu thé trén s& dugc triru twong hoa thanh mét suy dién trén céc
biéu thuc logic nhu sau:

P—q

Mo hinh suy dién ndy chinh 1 qui tic suy dién Modus Tollens, di dugc biét 1a
ding. Vay phép suy luén trén 1a suy luan dang.

Vi du 2: Xét xem suy luan sau day c6 ding hay khong?

I éu V2 1a sb hitu i thi phuong trinh m* = 2n* ¢6 nghiém nguyén dwong m, n. I éu

phuong trinh m* = 2n” ¢6 nghiém nguyén dwong m va n thi ta c6 mau thuin. Vay V213 56 vo
ti.

Triru tugng hoa cic ménh dé so cap " 2 12 s8 hitu ti", " phuong trinh m* = 2n* ¢
nghiém nguyén duong m, n " thanh céac bién logic p, q twong tng thi phép suy luan trén co

dang mo hinh suy dién

p—>q
q—0
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Jop

Kiém tra mo hinh suy dién nay ta sé thay 1a dung. I hu thé phép suy luan trén 1a ding.

5. Cac vi du ap dung trong suy luan va chirng minh

Duéi day ta trinh bay chirng minh ciia mot sé ménh dé ma khong néu 1én mét cach chi
tiet vé cac qui tac suy dieén da duoc ap dung. I guoi doc c6 thé tim thay céc qui tac suy dién
dugc st dung trong chirng minh mot cach dé dang.

K/

< Ménh dé 1: V&i moi s6 nguyén n, n° + 2n chia hét cho 3.

Suy nghi d4u tién 13 ta thdy rang khong thé tim thay mot thira s6 3 trong biéu thirc n’ +
2n. I hung khi phan tich ra thira s6 thi n’ + 2n = n(n® + 2). Phat biéu "n’ + 2n chia hét cho 3"
s€ dung néu n 1a bdi s6 cua 3. Con cac truong hop khac thi sao?. Ta thir phwong phap phan
chung.

Chirng minh:

Ta con’ + 2n = n(n” + 2), va s6 ty nhién n c6 mot trong 3 dang tng vé6i 3 trudng hop
dudi day:

< Truong hop 1: n = 3k, v6i k 1a mot s6 nguyén.

n’ + 2n = 3k(9k* + 2) chia hét cho 3.

< Truong hop 2: n = 3k+1, v6i k 13 mot sd nguyén.

n’ + 2n = 3k+1)((Bk+1)* +2)
= (3k+1)(9k* +6k+3)
= (3k+1)3(3k* +2k+1) chia hét cho 3.

< Truong hop 3: n = 3k+2, v6i k 13 mot sd nguyén.

n’ + 2n = (3k+2)((3k+2)* + 2)
= (3k+1)(9k* +12k+6)
= (3k+1)3(3k* +4k+2) chia hét cho 3.
Trong moi truong hop (c6 thé c6) ta déu co n’ + 2n déu chia hét cho 3.

Vay ta két ludn n® + 2n chia hét cho 3 dbi v6i moi s6 nguyén n.
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+ Nhan xét : Chimg minh trén c6 thé duogc trinh bay ngin gon hon bang cach sir dung
phép dong du modulo 3. 7 i
<Ménh dé 2: T éu n” 1a mot sb chan thi n ciing 12 mot sb chan.

Suy nghi: Gia st n? = 2k (1a s6 chan). Ta thdy kho suy ra n 13 s chéan. I éu biét thong tin
gi d6 vé n thi suy ra didu gi d6 vé n’ thi d& hon. Ta thir phwong phap phan chimng.

Chirng minh: Ta hiy chimg minh ménh dé "I éu n 1é thi n” 1&".

Cho n 1a mot s6 1¢, ta c6 n = 2k+1 (k 1a mot sd nguyén).
Do d6 n® = (2k+1)* = 4k*+4k+1 1a mot s6 16

Ménh dé trong cap nhay kép 1a dung nén ménh dé phan dao ciia no ciing ding. Vay, néu
n” 14 mot sb chén thi n ciing 1a mot sb chan.

Ménh dé 3: T éu p >3 va p nguyén t6 thi p> -1 chia hét cho 3.
Chirng minh:
Ta co (p-1), p, (pt1) 1a 3 sO nguyén lién tiép. Trong 3 sd nguyén nay c6 mot so chia hét
cho 3. I hung s6 d6 khong phai la p vi p 1a s6 nguyen t6 1on hon 3. Do do (p-1) chia hét cho 3
hodc (p+1) chia hét cho 3. Suy ra (p-1)(p+1) chia hét cho 3, tirc 1 p* -1 chia hét cho 3.
< Ménh dé 4: S luong cac sé nguyén t6 13 v han.
Chirng minh:

Gia st phat biéu trong ménh dé 1a sai. Tuac 1a chi c6 mét s hitu han, k, sd nguyén t
(duong). Ky hi€u k s0 nguyén t0 1a py, py, - . -, Pk, 0 day k 13 s0 nguyén duong.

batn=pip,...pc*+ 1.

S6 n 16n hon tat ca k s6 nguyén t6 nén n khéng nguyén to.

Do d6, tir dinh 1y co ban ctia s6 hoc , n phai c6 mdt udc sé nguyén to p.
p phai 12 mét trong k sé nguyén t6. Do d6 p | (pip2 - - - Pu)-
Suyrap|(n-pips...px), hayp|1.

I hu thé, ta ¢ p 1a mot s6 nguyén t6 va p | 1. Diéu ndy 1a khong thé, hay néi cach khac,
ta c6 mot mau thuln.

Vay, SO lugng cac so6 nguyén to 1a vo han.

Gv: Trinh Huy Hoang Trang 49



o ARG —

o Ll B

Giio trinh Logic Toan

6. Dinh nghia vi tir va vi du

6.1/ Pinh nghia:
Mot vi tir 1a mot phat biéu p(x, v, ...) phu thudc theo cac bién x, v, ... ldy gid tri trén cic
mién xac dinh A, B, ... nao d6. Khi thay thé cac bién trong vi tir bdi cc gia tri cu thé a, b, ...

thudc cac mién xac dinh thi ta dwgc mot ménh dé p(a, b, ...) c6 chan tr1 ding hoac sai.

Goi B 14 tap hop goém c6 hai gié tri : Sai (ky hiéu boi 0), va Dtng (ky hiéu boi 1). Mot vi
trp(x,y, ...)

Vi dul: P(n) = "n 1a mot s6 nguyén t6" 1a mot vi tir trén tap hop cac s6 tu nhién (hoac
trén tap hop cac so nguyén). Ta cd theé thay rang:

oP(1) =0, tirc 1a P(1) = "1 12 mot s6 nguyén t6" 1a mot ménh dé sai.
oP(2) = 1, tirc 1a P(2) = "2 1a mdt sd nguyén t6" 1a mot ménh dé ding.
oP(12) =0, tirc 12 P(12) = "12 1a mot s6 nguyén t0" 1a mot ménh dé sai.
oP(17) =1, tirc 1a P(17) = "17 1a mot s6 nguyén t6" 1a mot ménh dé ding.

Vi tir "n 12 mot sd nguyén 6" ¢6 thé dugc xem 1a mot anh xa di tir tap hop céc sb tu
nhién N vao tap hop Boole B:

P:N—>B

P(n) = 1 Kkhinnguyéntd
"~ |0 khinkhéng nguvéntd

Vi du2: p(m,n) = "m la mdt udc s6 cia n", vd1 m va n la cac bién so tu nhién, cho ta
mot vi tir theo 2 bién m va n thude tap hop cac so6 tu nhién. Ta co:

p(2,4)=1,p(3.4)=0.
6.2/ Cac phép toan trén cac vi tw

Chop(x,y, ...)la rpét vi tir theo cac bién x, Y, ... .wPhﬁ dinh cua p, ky hi€u la —p, 1a mot
vi tir ma khi thay cac bién x, y, ... bdi cac phan tir cu thé a, b, ... twong ung thi ta dugc ménh

dé —(p(a, b, ...)). I 6i mdt cach khéc, vi tir —p duoc dinh nghia boi:

(_' p) (Xa Y, ) = _‘(p(Xa Y, ))
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Cho p(x, V, ...) va q(x, ¥, ...) 1a cac vi tir theo cac bién x, v, ... . Phép hoi cta p va q, ky
hiéu 12 p— q, 12 mot vi tir ma khi thay cic bién x, y, ... boi cac phan tir cu thé a, b, ... twong
ung thi ta dugc ménh dé p(a, b, ...) > q(a, b, ...). I 61 mdt cach khéc, vi tu p ?q duoc dinh
nghia boi:

PAY Y, . )=pE Y, .. )AqQEY,...)

Mot cach tuong tu, cac phép toan tuyén, kéo theo va twong dwong ctia 2 vi tir p va q c6
thé dugc dinh nghia nhu sau:

spvy Xy, ...) =pxYy, ... )vqKxy,...)

po>q9 XYy, ..0=pXxVy...)>qKXYy,...)

PP Y, ..)=pXY, . .)>qXY,...)
6.3/ Qui tac pha dinh ménh dé cé lwong tir

Duya vao cach xac dinh chan tri cia cdc ménh dé c6 luong tir theo nglr nghia tu
nhién cua cac phat bi€u, ta c6 cac qui tac phu dinh ménh dé co6 lugng tir sau day:

- (Vx:Px)=3dx:=-Px) (1)
-(3@x:PX)=Vx:=PXx) (2
Vidu 1: Tim pha dinh cia ménh dé "tdn tai mot sb thuc x sao cho x> < 0",
Pit P(x) = "x> < 0". Ménh dé di cho duoc viét dudi dang ky hiéu nhu sau: 3 x : P(x)
Ap dung luat phu dinh ménh dé c6 lugng tur, ta c6 ménh dé phu dinh can tim ¢6 dang :
V x : = P(x). Vay m¢nh dé phu dinh la: "Vé&i moi sb thuc x, x> > 0",

Ghi chu:

Tir cc qui tic trén ta co thé noi chung vé qui tac phu dinh ménh dé c6 luong tir nhu
sau: I éu trong mot ménh dé co luong tir ta thay thé lugng tir V boi luong tr 3, lwong tir 3 béi
luong tu V , va biéu thtrc vi tir dugc thay thé boi phﬁ dinh cta no thi ta s& dugc ménh dé phu
dinh ctia ménh dé co6 lugng tr ban dau. Qui tac nay cling ap dung duoc cho cac ménh dé véi
nhicu luong tur.

Vidu 2:

Cho p(x, v, z) 1a mét vi tir phu thudc vao bién b ba (x,y,z) € AxBxC. Mién xac dinh 1a
tich Pé-Cat cua 3 tap hop A, B, C. Trong trudng hop ndy ta noi vi tir p 1a mot vi tir theo 3 bién
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X, y, z. Mién xac dinh twong tmg cta 3 bién nay 1a A, B, C. Hiy tim phu dinh ctia ménh dé
sau:

VxeA JyeB,3ze C:pxy,2)
Theo qui tic chung ta c6 :

- (Vxe A JyeB,3ze C:pxy,2)=
ixeA VyeB,VzeC:=pxy,z)

That ra néu thuc hién timg budc theo cac qui tic (1) va (2) ta cling dat dugc ménh dé
phu dinh nhu trén:

—-(VxeA 3yeB,3zeC:p(xy,z)=
dxeA -(3yeB,3zeC:p(xy,z)=
dxeA VyeB,-(3zeC:p(xy,z)=
dxe A VyeB,Vze C:—p(xy,2)

Vi du 3:

Vi mot ham s6 f xac dinh & mot 1an cén cia diém alle R (a la mot ) thuc), ta co6 dinh
nghia su lién tuc cia f tai a nhu sau : f lién tuc tai a néu va chi néu cho mét s6 duong [ tuy ¥,
ta c6 mot s6 duong & sao cho | x-a | <& — | f(x) - f(@) | < & . I hu vay f lién tuc tai a khi va
chi khi ménh dé sau day dung:

"cho s6 duong € tily ¥, ta c6 mot s6 duong & sao cho véi moi x ta 6
| x-a|<d—>|f(x)-f(a)|<e".
Hay tim phi dinh cia ménh dé trén.

Ménh dé trén duoc viét 1a :

Ve>0,36>0:(Vx:|xa|<d->|f(x)-f(a)|<e)

Theo qui tdc phi dinh ménh dé co lwong tir, phd ctia ménh dé trén la:

3e>0,V3>0:=(VXx:|xa|<d—-|f(x)-f(a)| <e)
=3e>0,Vo>0:(Ix:=(|xal|<d->|f(x)-f(@)| <g))

=3e>0,Vo>0:Ax:|xa|<dan=(|f(x)-f(@)|<e))
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=3¢>0,vVd>0:(3x:|xa|<doa|f(x)-f(a)|>¢)
=3¢>0,Vd>0,Ix:|xa|<da|f(x)-f(a)|=¢

I hu vay ta c6 thé phat biéu ménh dé phu dinh nhu sau:: "Ton tai mot sé dwong & sao
cho rng véi s6 duong d tuy ¥ ¢ mdt so thuc x thod di€u kién |x-a|<dva|f(x)-f(a)|=>¢".

Nhw vay ta c6 thé phat biéu ménh dé phu dinh nhw sau: "Tdn tai mét sé dwong
¢ sao cho (rng v&i méi sb dwong § tuy y ta cd mot sbd thue x thda diéu kién | x-a | < &
va | fx)-fa)| >¢"

6.4/ Mét s6 qui tac dung trong suy luan:

4 Thay doi thir tu lwong tir héa ciia 2 bién

Cho mét vi tir p(x, y) theo 2 bién x, y. I éu luong tir héa ca 2 bién x, y trong d6 ta
luong tir hda bién y trude va lugng tir hoa bién x sau thi s€ dugc 4 ménh sau day:

oV X, Vy:pxy)
od X, Vy:pxy)
oV X, Vy:pxy)
oV X, Vy:pxy)

Tuong tu ta cling c6 4 ménh dé luong tir hoa tir vi tir p(x, y) trong d6 ta luong tir hoa
bién x trude va lugng tir hda bién y sau:

oVy, VX:pxy)
ody, VX:p(xy)

°Vy, V x:p(xy)

Dinh 1y dudi day cho ta mot sé tinh chat lién quan dén thir ty ciia viée lugng tir hoa
cac bién trong cac ménh dé co6 lugng tir.

4Pinh 1y: Gia st p(x, y) 1a mot vi tir theo 2 bién x, y thi cic ménh dé sau 1 dung
o(Vx, Vy:pxy)) e (Vy, Vx:pXxy))

o(Ax,Jy:p(xy)) < @y, Ix:pKy))
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*(3X, Vy:p(xy)) = (Vy, Ix:pxy))
+Qui tic dic biét héa phd dung

< Qui tic:

Gia st mot ménh dé co lugng tur trong do bién x v&i mién xéac dinh 1a A, duoc luong tur
hoa va bi budc boi lugng tir phé dung V , va m¢nh dé 1a dung. Khi d6 néu thay thé x boi a €
A thi ta s€ dugc mét ménh dé dung.

Vi dul: Biét rang phat bleu moi 6 nguyen t6 16n hon 2 déu 1a s 18" 1a mot ménh dé
dang. Cho a la mot s6 nguyén t6 16n hon 2 (c6 dinh nhung tuy y). Hiy ching minh rang a 1a

mot sb 1é.

Giai: Dét p(n) ="n la s6 nguyén to 16n hon 2", va q(n) = "n 12 s6 1&". Ta ¢ p(n) va q(n)
1a céc vi tir theo bién s ty nhién n, va ta c6 ménh dé ding sau day:

vV n:p(n) — q(n)

Theo qui tic trén ta suy ra p(a) — q(a) = 1.

Theo gia thiét ta cing c6  p(a) = 1.

Suyra q(a) =1 (qui tic suy dién Modus Ponens).

Vay ta c6 mé¢nh dé "a1la mot sb 16" 1a dang.

Vi _du 2: Trong cac dinh 1y Toan hoc ta thuong thay cic khang dinh 13 cic ménh dé
lugng tr hoa pho dung. Vi du nhu cac truong hop bang nhau cua 2 tam giac bat ky. Khi ap
dung ta s€ dac bi¢t hoa cho 2 tam giac cu thé.
4Qui tic tong quat héa pho dung

< Qui tic:

I éu ta thay thé bién x trong vi tir P(x) bdi mot phan tir a cd dinh nhung ty ¥ thoc mién
xac dinh cua bién x ma ménh dé nhan dugc c6 chan tri 1a ding, tic 1a P(a) = 1, thi ménh dé
luong tir hoa

V x : P(x) 1 mot ménh dé dang.

< Nhén xét: [ éu xem vj tir P(x) nhu 1a mgt ham léy gia tri Bool trén mién xac dinh A
cua bién x thi ta c6 ménh dé lugng tir hoa

V x : P(x) 1a mot ménh dé dung khi va chi khi P 1 ham hang 1.
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Tir cac qui tic trén ta c6 thé chirmg minh dwgc mot sb tinh chit suy dién dugc phat biéu
trong cac ménh dé sau day:

< Ménh dé 1: Cho p(x) va q(x) 1a cac vi tir theo bién x lay gia tri trong tap hop A (mlen

xac dinh cua bién x 14 tap hop A), va a 1a mot phan tir ¢d dinh tuy ¥ thudc A. Khi ay ta
¢6 qui tic suy dién sau day:

Vv x:p(x) = q(x)

p(a)

= q(a)

< Ménh dé 2: Cho p(x), q(x) va r(x) 1a cac vi tur theo bién x lay gia tri trong tap hop A
(mién xac dinh cua bién x 12 tip hop A). Ta c6 qui tic suy dién sau déy:

V x:p(x) = q(x)

V x:q(x) > 1(x)

VX p(x) > r(x)

BAI TAP
1. Tim chan tri cia céac vi tir ng véi cac gia tri tuong rng sau:

m(x): “x >2”

n(x): “x-11¢”

p(x): “x<0”
m(2)
n(zl())
m(=1)v n(3)
m(0) An(4)
[m(7) = n(1)]v p()
[m(=1)v n(=D] —> p(-1)
[m(3) <> n(3)]v p(3)
m(l) > [n(1) > p(1)]

R R I

2. Xac dinh chan tr1 cta vi tur sau:
p(x,y) : “xlaudccuay”
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a. p(1,5)
b. p(3.,4)
c. Vx,p(x,x)
d. Vy,p(y,y)
e. Vxdy,p(x,y)
f. Vydx, p(x,y)
g VxVy,(p(x,y) A p(y,x)) > (x =)
h. VxVyVz,(p(x,y) A p(y,2)) = p(x,2)
3. Xac dinh chan tri cua cac vi tur sau:
m(x,y) : “2x > y-1”
n(x,y): “y < X+ 17
a. m(1,3)
b. n(-1,2)
c. m(2,3)An(-2,5)
d. m@3,2)—> n(-1,1)
e. m(3,3) > n(3,1)
4. Xac dinh chan tri cia cdc ménh dé sau :
q JXE R[(x*—6x+5=0) > (x-3=0)]
b, VXERIyeR[(x-y=2)A(x+y=-3)]
c. WeRJyeRVze R[(x*=y"-2") > (x>2)]
d FeRJyeRdze R[(2x* =2y’ —2") > (x < 2)]
e. IxeR,IyeRVzeR,[(x-2y2z)v(2x+y+z" >0)]
f. VxeRVyeRIzeR[(X=y"+2°)—> (x> 2)]
g VxelZ,yelZ,IzelZ,[(x-2y=2)A2x+y+z=0)]
h. IxeRVyeR,IzeR,[(X’ =y’ -2°)A(x2>2)]
5. Xac dinh cac suy luan ding va cho biét qui tac suy dién da duogc ap dung:
a. Moi nguoi deu quan tdm dén hoc van déu gia strc hoc tap dé tich lily kién thurc.

Huy chang ¢ gang hoc tap.
Suy ra 1a Huy khong quan tdm dén hoc vén.

b. I éu Binh di choi thi Binh khong hoc logic toan. I éu Binh khong hoc bai thi sé& thi
trugt mon logic toan. Ma Binh lai di choi nén Binh thi trugt mon logic toan.

c. Moi sinh vién ludi hoc déu khong chiu dén 16p hoc thuong xuyén.

Tan da dén 16p hoc thudng xuyén.
Vi thé Van 13 sinh vién khong luoi hoc.

d. Minh khing dinh rang, néu khong dugc linh lvong day kem thi phai klem viéc khac
lam. Mt khac, néu Minh nghi day kem ma me Minh khong gui tlen trg cap thi phai
ban may tinh dé dong tién hoc anh vin budi tdi. Cudi cing Minh van dugc tra luong
nén Minh vin duoc tiép tuc hoc anh vin vao budi t6i.
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e. Moi sinh vién nghiém tac déu khéng ndp bai chua 1am xong. Minh khong ndp bai chua
lam xong. Vay Minh 1a sinh vién nghiém ttc.

f. Moi cong dan quan tim dén moi trudong déu bo riéng tai nhya bo di vao mot chd. Hung
khong quan tam dén méi truong. Vay Hung khong bo riéng tai nhwa bo di vao mot
cho.

Hay phi dinh r6i sau d6 riit gon cac ménh dé lugng tir hoa sau:

{(YD)[p,(x) > p,(D)IA (YD) py () v P (DIA (YD), (X) v py ()]} = [, () = p,(¥)]
(VX)[p,(x) = p (DA (YX)[ P, (X) Vv p;()]A (V) Py (x) = p5 ()]} = (VX[ P, (x) v py(x)]
{(VO)[p,(x) = P ()]A(VX)[ P, (X) = p3 (DA (VX[ (%) v p3 ()]} v (VX)[(p,(xX) A py(x)]

S

7. Hay ching minh céc cong thirc :

0 04l 4 :n(n+1)(2n+1)

6
b. 0° +1° + +n3:n2(n+1)2
. 1234234+ +n(n+D)(n+2)= ”(””)(”: 2)(n+3)
1 1 1 _ n(n+3)

d —+—+..+ =
123 234 nn+DH(n+2) 4n+)(n+2)

8. Tim nguyén duong n . Biét ring trong 3 ménh d¢ sau chi c6 duy nhéat 1 ménh dé sai :
A = {n+51 1a mot sb chinh phuong}
B = {ncosdtan cung 1a 1}
C = {n - 38 1a mot sb chinh phuwong}

9. Cho 2 s6 nguyén duong m va n. Biét rang trong s6 4 ménh dé sau chi c6 duy nhat 1
ménh dé sai:
A={m=2n+5}
B = {m + 1 chia hét cho n}
C = {m + n chia hét cho 3}
D = {m + 7n 12 s6 nguyén t6}
a. Hay chi ra ménh d¢ sai trong cdc ménh dé trén.
b. Hay tim tit cac cip (m, n) thda cac ménh dé ding con lai.

10. Mot giai ¢ vua c¢é n ky thu tham du thi dau vong tron 1 lugt tinh diém. Trong moi tran
thi nguoi thang duge 2 diém, hoa dugc 1 diém, thua thi khong c6 diém. Cac ky thu co
cung s6 diém sé& xét thém cac chi sé phu nao d6. Khi két thuc thi ky thu hang 1 duoc 8
diém, ky thii hang 2 dugc 6 diém va ky tha hang 3 dugc 5 diém. Céc ky thi1 con lai ¢6
s6 diém khac nhau. Hay cho biét ¢6 bao nhiéu ky thu tham dy, va s6 diém cua ho bao
nhiéu?
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BAI 6: NGON NGU PROLOG

1. Tw duy lap trinh va dinh nghia van dé trén Prolog

D01 vo1 Prolog, mot chuong trinh ¢6 thé hiéu nhu 1a céc tri thirc dugc nguoi lap trinh
cung cip cho hé théng Prolog. I hd vao cac kién thire duge cung cap, hé thdng c6 thé tra 1oi
dugc cac cau hoi dugc dat ra, va cau tra 101 co thé dat dugc nho co ché suy luin cua hé théng
dwa trén nhiing kién thirc dugc cung cip ban dau.

Pon vi kién thirc ma ngudi lap trinh cung cip cho Prolog goi 1a cac vi tir (predicate).
Céc vi tir diing dé biéu dién cac khai niém ma ngudi 1ap trinh mudn hé théng dung dé suy luan
dé dat duoc cac kién thic khac ma minh mong mubn. V& mat k¥ thuat, cac predicate co thé
dugce xem nhu cac ham, nhung gi tri tra vé chi c6 thé 1a cac gia tri luan 1y - dang hoic sai. Va
gia tri tra vé nay chi c6 thé sir dung dé suy luan, Prolog khéng cé co thé chong chdt ham nhie
cdc ngén ngik thi tuc khac, chinh diéu nay sé& lam nhitng nguoi quen voi viée 14p trinh thi tuc
gip khé khin khi buéc du 1ap trinh véi Prolog. Cong viée dau tién khi 1ap trinh trén Prolog 1a
dinh nghia c4c vi tir - cac khai niém ma minh can cung cép cho chuong trinh.

X¢ét cac vi du sau:

VD1:

Dit kién ban ddu: Moi ngudi déu phai chét. Socrates 13 nguoi.
Yéu cau:

Chung ta mudn hé thong phai c¢6 kha ning suy luan va tra 10i duoc cac van dé lién quan
dén cac khai niém trén: ai 1a ngudi, ai khong 1a nguoi, ai phai chét, ai khong phai chét. O day
ching ta c6 mot sy suy luan thong minh dic trung cho sic manh ctia Prolog: hé thong sé& tu
dong suy luan rang Socrates phai chét (diéu khong dugc cung cip ban dau).

Pé biéu dién cac van dé trén bang ngon ngit Prolog, chiing ta can phai xac dinh can
phai biéu dién nhitng khdi niém gi. Trong van dé nay chiing ta c6 hai khai niém can biéu dién:
mét thyc thé nao dé c6
thé 1a nguoi (hoac khong), va mot thuc thé nao d6 c6 thé chét.

[ hu vay ching ta biéu dién van dé dau tién bang ngdn ngit Prolog nhu sau:
nguoi(symbol)

Symbol 1a mot kiéu dir liéu dic biét cua Prolog, dung dé biéu dién cho mét thuc thé, mot khai
niém tong quat. Ching ta s& trd lai van dé nay sau. I hu vay chung ta vira dinh nghia mot khai
niém: mot symbol nao d6 co thé 1a ngudi, mot symbol nao khac thi khong.

Hiéu nhu mot su dinh nghia ham, ching ta c6 thé xem nhu dinh nghia mot ham mang tén
nguoi, ham nay c6 thong s6 mot bién thudc kiéu dir liéu symbol, va két qua cta ham nay,
khong can phai khai bao thudc vé kiéu gi, vi chi c6 thé thudc kiéu boolean, chi c6 thé ding
hodc sai. | hi¢m vu cua Prolog 1a phai tra 161 dugc véi gia tri symbol nhap vao, thi ham nay
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cho ra két qua dung hodc sai, tirc symbol 4 ay co phai 1a nguoi hay khong. Prolog chi co thé lam
dugc didu nay néu nhu néu nhu ching ta cung cap cho h¢ thong mot co ché suy luan dung
dan, tirc 12 giai thich dugc cho Prolog hleu nhu thé nao la nguoi?

Tuong tu nhu vy, chung ta dinh nghia vé van dé mot thuc thé nao d6 phai chét bang vi tir sau
chet(symbol)

I hu vay voi bai toan da néu, chung ta sé dat ra hai vi tur

nguoi(symbol)

chet(symbol)

VD2:
Yéu cau: tinh gia trj giai thira ciia mot s nguyén bat ky.

Bai toan trén khong cho biét dir kién ban dau. Chung ta phai cung cap céc dir kién ban dau dé
Prolog c6 thé dya vao do dé suy luan, dé tir d6 hé thong co thé giai quyét duoc yéu ciu cla
chung ta. Viéc cung cap dir kién ban dau cho hé thong la rat quan trong quyét dinh van dé giai
quyét yéu cau ctia chung ta. Mot trong nhirng cach giai quyét c6 thé duoc lya chon 1 chung ta
s& cho hé thdng biét gid tri giai thira ctia toan bo sd nguyén: giai thira cua 0 1a 1, giai thira cua
1 1a 1, giai thira ctia 2 1a 2, giai thira ctia 3 13 6, giai thira cta 4 1a 24... Dé dang nhan thiy
rang cach nay 1a khong kha thi, va trong thuc té, con nguoi ciing khéng tiép thu tri thirc theo
cach nay.

Chung ta co thé cung cap dir kién cho h¢ théng theo cach khac: giai thira ciia mot sé la tich
cac so tur 1 dén s6 d6. 1 hu véy voi cach giai quyét nay, ching ta c6 hai khai ni¢m can phai
cung cip: giai thira ctia mot s6 13 gi, va tich caa cc sb nguyén tinh tir 1 dén mot s6 1a gi?

Céch dat van dé nay c6 thé giai quyét duoc bai toan, tuy nhién ching ta c6 thé dit van dé theo
mot cach khac don gian, va hgp véi tinh than cua Prolog hon: giai thira ctiia 0 1a 1, va giai thura
cua mQt sO 16n hon 0 1a giai thira cta s6 lién trude n6é nhan véi chinh no.

Vi cach dat van dé nay, chuing ta chi c6 mét khai niém phai biéu dién: giai thtra cua mot s6 1a
gi? (thét ra chung ta con mot s6 khai niém phai dua ra: mot sd dung trude mot sb 13 gi, nhan
hai s6 nghia 13 gi, tuy nhién Prolog d3 cung cip céc toan tr dé giai quyét van dé nay. Hiéu
theo mdt nghia nao d6, cac van dé trén 1a cac tién dé, khong can phai giai thich véi hé théng.)

I éu quen véi ngdn ngit 1ap trinh thu tuc, ching ta ¢6 khuynh hudng khai bao vi tir dién ta
khéi ni€ém giai thira nhu sau:

giaithua(integer)

O day cach dat van dé nhu vy 1a khong thich hop v6i ngén ngir Prolog, vi. Mot vi tu chi co
thé tra 10 1a dung hodc sai, trong khi chung ta dang mong muén két qua tra vé theo cach khai
bao nay mot s6. I gon ngit Prolog khong c6 su chong chat ham, nghia 13 két qua ciia ham (vi
tir) khong thé dung nhu mot thong sO cho mot vi tir khac, trong khi chung ta dang dinh dung
két qua ctua ham nay dé tinh tiép gia tri cho mot ham khac.(Ching ta dinh dung ham nay dé
tinh giai thira ctia n -1, r0i nhan tiép cho n dé ra két qua cubi cung).
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Vi tir thich hop s€ dugc khai bao nhu sau:
giaithua(integer,integer)

Dleu nay, hiéu theo ngon ngtr thu tuc, nghia la ching ta khai bao mét ham c6 thong s6 13 hai
sd nguyén, va ket qua tra vé s€ la dung hodc sai. Diéu chiing ta mudn dién ta c6 nghia la: giai
thira cia mot s6 nguyén (integer) s& 1a mot sd nguyén khac.

I éu chung ta giai thich dugc cho Prolog hiéu giai thira cia mot s6 nguyén s& dugc tinh nhu
thé nao, hé théng s& co kha ning tra 10i cho ca cau hoi thudn (giai thira ciia mot so nguyén la
gi), cau hoi nghich (s6 nguyén nao co giai thira bang s6 nguyén ndy), va nghi van (giai thira
ctia mot s6 nguyén X c6 phai 1a s6 nguyén Y hay khong).

Tuy nhién muyc dich cua ching ta chi cung cap céac dir kién dé hé thong co thé tra 10i cau hoi
thuan (va c6 thé tra 11 thém cau hoi nghi van) ma thoi.

Tém tit:

% Lap trinh trén Prolog 1a cung cip cho hé thong cac khai niém va dién giai cac khai
niém do.
Céc khai niém duoc cung cip qua céc vi tir.
Céc vi tlr ¢6 thé xem nhu cac ham nhur chi tré vé gia tri ding hodc sai.
Viéc hé thong c6 thé tra 10i dugc nhitng cau héi nao lién quan dén khai niém da cung
cap phu thudc vao viéc chiing ta dién giai cac khai niém trén cho hé théng

K/ K/ 7
0'0 0'0 0‘0

2. Cac clause, cach giai thich cac van deé trén Prolog

Sau khi da cung cap cho hé thong cac khai niém can thiét, chiing ta can phai giai thich
cac khai niém minh di cung cip, Prolog s& dung cac 10i giai thich nay dé thuc hién viéc suy
luan va tra 101 cau hoi cta ching ta. Cac 101 giai thich nay duoc goi 14 cac ménh dé (clauses).
C6 hai dang ménh dé: su kién (fact), va luat( rule).

Céc su kién 1a nhiing diéu ma chiing ta cong nhan la dung. Luat 1 nhitng quy tic ma ching ta
xac dinh diéu kién dang cho ching.

VD3: hay viét phan clause cho vi tir nguoi da dinh nghia trong VD1

Dit kién ban dau chi cung cdp cho chiing ta mot van dé lién quan dén ngudi: Socrates 13
nguoi. Theo nhu cach tu duy trong khong gian ctia bai toan, chi ¢6 mot con ngudi duy nhat:
Socrates. Khong ai khac 12 nguoi. I hu vay chung ta s& viét phan clause cho vi tir ndy nhu sau:
nguoi(socrates).

Chung ta vira viét mot sy kién: socrates 1a ngudi 13 diéu chic chan ding. Bat ky symbol nao
c6 tén 1a socrates 1a nguoi 1a chac chin dung, khong can phai c6 mot diéu kién rang budc nio
kem theo.

Luu y: ) .
1/C6 hai céach viét dang hang (literal) cho symbol trén Prolog:

- Mot danh hiéu md dau bang ky tu thuong (socrates, SOCRATES...)
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- Mot chudi ky hiéu dat trong cip ky hiéu "," (“"socrates","SOCRATES","
sOCRATES", "Socr,ates". . )
11/ mot ménh dé€ ludn két thuc bang ky tu "'

VD4: hiy viét phan clause cho vi tir chet trong VDI,

Dir kién ban dau chi cung cap cho ching ta mot su kién lién quan dén Van dé nay: symbol s&
phai chét néu (va chi neu) do la nguoi. Diéu nay sé& xac dinh mot quy tac: symbol s& chi phai
chét, tirc vi tir s& tra vé két qua true, néu symbol d6 1a ngudi. Van dé& symbol nao 1a nguoi va
symbol nao khong 1a ngudi ching ta da dua ra khai niém va giai thich cho Prolog trong céc vi
du1va3.

I hu vay phan ménh d& s& dugc viét nhu sau:
chet(X):-nguoi(X).

Ménh dé dang rule s& bao gdm hai phan, nam ¢ hai bén cap ky hiéu ":-" . Phan bén trai cho
biét vi tir dang duoc dé cap va cac thong sd tuong Gmg. Phan bén phal xac dinh diéu klen tra
101 ding cho luat trén, bao gom cac 15i goi cac vi tir khac, duoc ngan cach béi ky hiéu ',', goi
1a cac ménh dé con (sub-clause). Trong vi du trén, chi c6 mot sub-clause. Mot ludt chi tra loi
diing néu tat ca cdc sub-clause bén vé phai déu tra

loi dung.

Trong vi duy trén, ching ta c6 mot bién X. Td at cd cdc théng s6 mé dau bang ky tw hoa déu
dugc Prolog hiéu la bién. Bién nay la thong s6 cua vi tir chet. Do dé khai bao ¢ phan vi tir, X
s& duoc hiéu 1a mot bién thudc kiéu symbol. Két qua sé& tra vé ding néu tat ca sub-clause bén
vé phai déu tra 10i 1a ding. Trong trudng hop nay, chi c6 mét sub-clause xac dinh xem X ¢6
phai la nguoi khong. I hu vay ching ta da biéu dién dugc khai niém mot symbol s& phai chét
néu symbol d6 1a ngudi, tirc 13 tat ca nhitng dit kién ban dau dugc cung cap.

VD5: Hiy viét phan clause cho vi tir giaithua & VD2.

Tir cac dir kién duoc cung cip (do chung ta ty cung cap cho minh dé giai bai toan), ching ta
thay c6 moét sy kién chac chan dang: giai thira ciia 0 14 1, va c6 mot ludt suy dién: giai thira
cuan la (n-1)!*n.

Chung ta s& viét phan ménh dé cho vi tir nay nhu sau:
giaithua(0,1).
giaithua(X)Y) -: X1 = X -1, giaithua(X1,Y1), Y = YI*X.

Trudce khi hiéu nhitng diéu duoc mo ta trong cac vi du trén, chung ta s& c6 mot sd nhan xét
nhu sau:
- Trudce tién, ching ta théy Vi tur giaithua dugc biéu dién béng hai ménh d&: mot sy
kién va mot luat. Khi viét nhiéu ménh dé cho mot vi tir, cde ménh d@é phai dwoc viét
lién tiép nhau (khéng dwoc xen ménh dé ciia vi tir khéc vao).
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- Chiing ta s& hiéu hai ménh dé con dau tién X/ = X -1, giaithua(X1,YI) biéu dién
cho cong viéc tinh giai thira cia X-1. Tuy nhién ching ta khong duoc viét
giaithua(X-1,Y1). Théng sé cia cdc ménh dé con phdi la bién, khong dwoc phép la
biéu thic.

- Chiing ta thay sy xuit hién cua ky hiéu '= "' va s& hiéu nhu ménh dé con X1 = X-1 1a
phép gan. Trén Prolog khong co phép gan. Ky hiéu = biéu dién cho mot phép toan
déac biét cua Prolog, phep hop nhat (unification), va cing nhu cac ménh dé khac,
phép hgp nhat ndy s& tra vé két qua dung hogc sai, biéu dién cho két qua cong vige
hop nhét thanh cong hay khong. Xem thém vé phép hop nhat trong cac phan sau.

- Phan vi tir trén biéu dién cho viéc st dung k¥ thuat lap trinh d¢ quy, s& 1a sttc manh
lap trinh chil yéu ciia Prolog. Xem thém vé phan 1ap trinh dé quy trén Prolog trong
cac phan sau.

Tém tit

K/
0'0

Céc khai niém duoc mo ta qua cac vi tir sé dugc giai thich bang cac ménh dé.
C6 hai loai ménh dé: su kién va luat.

Thong sb duoc truyén trong 11 goi cac ménh dé con phai 1a bién.

Céc k¥ thuat chu yéu dé 1ap trinh trén Prolog 1a hop nhat va dé quy.

%

%

%

%

K/
0'0

3. Thuc thi chwong trinh. - Dat cau hoi va nhan cau tra 1oi

Dén diy ching ta dd co thé thuc thi cac chuong trinh trén. Trén ctra sO Prolog, nhap
noi dung doan chuong trinh vao vung ctra s0 soan thao. (Chiing ta c6 thé luén chuyén vé ving
clra sO ndy bang phim noéng Alt+E).

VD6: Viét chuong trinh hoan chinh cho VDI,

I 61 dung chuong trinh nhdp hoan chinh cho VD1 nhu sau:
predicates

nguoi(symbol)

chet(symbol)

clauses

nguoi("Socrates").

chet(X):-nguoi(X).

I hu vay ching ta thiy trong mot chuong trinh Prolog, cic phan khai bao cac vi tir va hién
thuc cac ménh dé duoc bit dau bang cic tir khoa predicates va clauses. Luu y: Phan
predicates phai dugc viét trudc phan danh cho clauses. Chiing ta sitr dung Turbo Prolog dé thtr
cac vi du trén:

Giao dién chuong trinh s€ nhu sau:
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ompile ptions etr

Goal: chet(X)
H=Socrates
predicates 1 Solution
nguoi (symbol) Goal -
chet(symbol)
Nhip goal (ngoai) vao diy
clauses
nguoi ("Socrates”).
chet{#):-nguoi(X).

Viing soan thiao (dn Alt+E dé
chuyén dén viing nay khi dang Ving giao tiép (dn Alt+R) dé
d cde ving ctra sO khidc) thuc thi chudng trinh khi soan

thao xong chudng trinh

Dé thyc thi chuong trinh, nguoi st dung nhap yéu cau (cdu hoi) ctia minh cho hé

thong Y@u cau nay goi la goal. Co hai loai goal:goal néi va goal ngoai. Phén nay chi trinh bay
vé goal ngoai. bé nhép goal ngoai, sau khi da hoan tat viéc soan thao chuong trinh, ching ta
dung phim tit Alt+R dé chuyén sang ving giao tiép ctia chuong trinh. Cau hoi ching ta dat ra
cho hé thong phai chi dya vao cac tri thirc ma chung ta da cung cap cho hé théng. Chung ta da
cung cap cho hé théng cac khai niém nguoi va chet, nhu vay chung ta chi co the dat cac cau
hoi lién quan dén hai khdi niém nay. I gay sau dau nhac Goal: tai ving cira s6 nay, chung ta
c6 thé nhap cau hoi nhu sau: nguoi("Socrates”)

Duya trén tinh than cta cua khai niém, cau phat biéu cua ching ta c6 nghia 1a "Socrates 13
nguoi”, va vi day la cau phat bi€u trong vung goal, nén h¢ thong s€ hiéu rang ching ta mudn
dat mot cau hoi nghi van "Socrates 1a nguoi phai khong?"

Sau khi an Enter, chung ta s& thiy hé théng c6 ngay cau tra 10i: Yes.
Thay bang mét tén khac, vi du:

nguoi("Xeda")

H¢ théng sétraloil o.

Chung ta thdy cac cau tra 1oi coa hé thong dua trén kién thirc ma ching ta dd cung cap. Dua
vao nhitng gi ma ching ta da cung cap, hé thong chi biét c6 mot ngudi 1a Socrates, tat ca
nhirng symbol khic déu khong phai 1a nguoi.

Tuy nhién, véi co ché suy luan ma chung ta cung cap, hé thong co6 thé suy luan ra nhitng diéu
chua dugc cung cap san. Pay chinh 1a diém tao nén suc manh 1ap trinh cua Prolog.
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I hap vao goal nhu sau:
chet("Socrates")

Cau tra 101 1a: Yes.

V&1 mot tén nguoi khac:
chet("Xeda")
Cautraloila: I o.

Hé thong d3 ty dong suy luan theo nguyén 1y ma chiing ta mubn né phai "hoc": ai 1a ngudi thi
nguoi d6 phai chet. I goai nhitng cau hdi dang Yes/I o, Prolog c6 thé tra 101 cac cau hoi yéu
cau tim dap so.

Chting ta nhap vao mdt goal nhu sau:
chet(X)

Dén day, trong cau hoi cua chiing ta c6 mot bién: X (nhic lai: moi danh hiéu mé dau 1a ky tur
hoa déu 1a bién). Khi trong cau hdi cua chiung ta chira mdt (hodc nhiéu) bién, hé théng s€ tim
cac gi tri ¢6 thé co clia bién dé cho cau phat biéu cia ta 1a ding. Hiéu & muc ¥ niém, cau hoi
ctia ching ta 1a: ai 1a nguoi? Két qua tra 101 ctia cau hoi (ai) s& dugc chira trong bién X.

Cau tra 101 s€ la: X = Socrates

Tuong tu nhu trén, hé théng s& dua vao co ché suy ludn da dugc cung cép dé tim ra 1oi giai
v6i nhitng cAu hoi danh cho cac vi tir ¢6 cac ménh dé tuwong tng 13 cac lut. I hip vao goal
nhu sau:

chet(X)

Heé théng sé tra 16i nhu sau:

X = Socrates.

VD7: Hoan chinh va thyc thi chuong trinh cho VD2

Chuong trinh hoan chinh nhu sau:

predicates

giaithua(integer,integer)

clauses

giaithua(0,1).

giaithua(X,Y):- X1 = X -1, giaithua(X1,Y1), Y = X*Y1.

Chung ta luu y 1a khi két thac mdi ménh dé déu ¢6 ky higu "
Chung ta c6 the dat cho h¢ thong goal dang nghi van nhu sau:
giaithua(3,6)

Hiéu theo ngdn ngit ty nhién s& 1a: ¢6 phai giai thira ctia 3 1a 6 hay khong?
Cau tra 101 1a: Yes

Hoic ching ta c6 thé dat cau hoi:
giaithua(3,8)
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Cautraloiséla: I o.

Chung ta s€ dat cau hoi theo dang tim 101 giai:
giaithua(3,X)
Cautralois€laX =6

Chung ta cling c6 thé dat cau hoi ngugc:
gzazthua(X 6)
Y tuwong ctia cau hoi sé& 1a: giai thira ciia s6 nao sé bang 6.

Tuy nhién chung ta khong cung cdp cho hé thong co ché suy luan dé tra 15i cau hoi nay. Hé
thong s€ tra 161: I o Solution.

Tt nhién chung ta c6 thé dat cau hoi nhu sau:
giaithua(X)Y)

Ca hai thong s6 déu 1a blen I hu vay cau hoi ¢6 thé hiéu la: s6 ndo (X) giai thura thi thanh mot
sd khac (Y). Cau héi gan nhu vo nghia va nhitng cau tra 161 cta hé thong cling s& chiang mang
mot ¥ nghia thuc su c6 nghia nao.

Tom tat:
<> Chuong trinh Prolog s& hoat dong theo co ché tuong tac. I guoi su dung sé cung cap
yéu cau, goi 1a goal, va hé thong sé& tra 10i cac yéu cau nay.
» (0 hai loai goal: goal ndi va goal ngoai.
s 1 éu goal khong chira bién thi hé thong s& kiém tra phat biéu cua ching ta 1a dung hoic
sai, nguoc lai, h¢ théng s€ tim cac gia tri cua cac bién lam cho phat biéu cua ta la ding.

4. Phép hop nhit - Co ché tim cau tra 10i ciia Prolog.

4.1/ Phép hop nhat

Cong viéc quan trong nhét cta Prolog trong vi¢c tim céu trd 101 l1a thyc hién viéc hop nhat.
Phép hop nhat dugc biéu dién bang dau =, va n6 c6 hai thanh phan, tam goi la vé trai vé phai.
Phép hop nhat s€ tra vé két qua true hodc false.

C6 cac trudng hop hop nhét sau:

a. Ca hai vé déu 13 hang hodc biéu thirc chira toan hang. I éu gia tri cta hai vé 1a bang
nhau thi phép hgp nhat thanh cong (déap so la true), nguoc lai phép hop nhat s€ that bai

(két qua 1a false)
7=" __true

7 =28 _ false

"abc" ="abc" _ true

"abcd" ="abc" _ false
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7=6+1 _true
6=7+1_false

b. Mot trong hai vé 1 hang hodc trong biéu thirc chira toan hang, vé kia 13 bién hozc biéu
thire c6 chira bién.

Truong hop 1: 1 éu tat ca cac bién déu co gia tri (goi 1a cac bién & tinh trang
bound), chiing ta quay vé truong hop a

7=X _ false néu X di c6 gia tri 12 6

7=X+1_true néu X di c6 gia tri 1a 6

Y ="Socrates" _ true néy Y di c6 gia tri 1a "Socrates"

Truong hop 2: T éu c6 bién chua co gia tri (goi 14 bién ¢ tinh trang unbound), Prolog s&
gan gia tri cho bién sau cho hai vé c6 gia tri nhu nhau va tra vé két qua 1a true. I éu khong
tim gia tri nhu vay, phep hop nhat s& cho két qua 1a false.

7 =X _ true néu X chua c6 gia tri, sau phép hop nhét nay, Xs€cogiatrila7-1=X*X_
false vi khong thé tim cho X gi tri ndo lam cho gié tri hai vé 14 nhu nhau.

c. Ca hai vé déu la bién hoac cac biéu thirc co chira bién

Truong hop 1: tit ca cac bién déu c6 chira gia tri, ching ta s& quay vé truong hop a

X =Y _ true néu ca X va Y déu di co gia tri va nhitng gia tri ndy bang nhau X -1 =Y _
false néu X va Y déu da co gia tri va X nho hon Y.

Trudng hop 2: tat ca cac bién ctia mot vé déu da co gia tri, chung ta sé quay vé vé truong
hop b

X =Y _true néu X chua c6 gia tri va 'Y da co gia tri, sau phép hop nhat, X s& nhan gia tri
cuiaY

X -1=Y _ true néu X chua c6 gia tri, Y d4 c6 gia tri. Sau phép hop nhét, X s& c6 gia tri
bangg Y +1

Truong hop 3: ca hai vé déu con chira bién ¢ tinh trang unbound _ hop nhit thét bai

X =Y _false néuca X va Y déu chua gan gia tri

X-1=Y _ false néu ca X va Y déu chua gan gia tri

4.2/ Co’ ché tim cau tra I&i cta Prolog

I éu chung ta dit ra cho Prolog mot cau hoi, Prolog s& thuc hién cong viéc so tring (match),
tuc 1a tim ménh dé dau tién dé cap dén khai ni€ém ma chung ta muon hoi.

Tré lai VD6, sau khi dd hoan tat chuong trinh, chung ta dat ra Goal nhu sau:
nguoi("Socrates")

Prolog s€ tim ménh dé dau tién cé lién quan dén khai niém nguoi. Hién nhién, ménh dé dau
tién (va duy nhat c6 lién quan dén khai niém nay la:
nguoi("Socrates")
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[ he vay, khi da co goal (nguoi("Socrates”)) va tim théy ménh dé lién quan
(nguoi("Socrates")), Prolog s& tlen hanh tim kiém 10i giai, cong vigc nay tién hanh bang cach
tao moi lién két gitra cac thong s6 & phan goal va cac thong sb & phan ménh dé. Co cac truong
hop sau:
a. Ca hai thong s6 nay déu 13 cac bién unbound, trong truong hop nay Prolog s& xem ca
hai thong s6 1a 1.
b. O tit ca cac trudng hop khac, Prolog sé& tién hanh phép hop nhét giira hai loai théng sd.

Sau khi da tao mbi quan hé giita cac thong sé & phan goal va phan clause, Prolog s& tién hanh
cac sub-clause (néu ménh dé nay mot luat). I éu tit ca cac sub-clause thanh cong va cac bién
& phan goal d ¢ tinh trang bound (tirc 12 dd co gia tri), Prolog s& thong bao 1oi giai. I éu 1a
cau hoi thudoc dang Yes/I o nhu vi du trén, tirc 1a cau hoi khong chira bién, Prolog s€ tra 101
Yes néu cong viéc hop nhat nhu di néi & phan b thanh cong va cac sub-clause déu thanh cong
(néu ménh dé so trung 13 mot luat).

Quay tr¢ lai voi vi du cua chung ta, ¢ day thong s6 cuia Goal 1a mot hang ("Socrates), va thong
sd ciia ménh dé twong Ung ciing 14 mot hang ("Socrates), hai hang nay hop nhat thanh cong,
va két qua tra 11 1a Yes.

I éu chiing ta dit ra cau hoi khéc:

nguoi("Xeda")

Prolog ciing chi tim thiy mdt ménh dé lién quan dén khai niém nay (nguoi("Socrates")), va vi
su hop nhét gitra hai hﬁng "Socrates" va "Xeda" that bai, dap sdsétraloilal o.

Chung ta xét truong hop cau hoi cua ching ta ¢ chira bién:

nguoi(X)

Hé thong s& tim thay ménh dé c6 lién quan dén van dé nay (nguoi("Socrates")) , vatién hanh
hop nhit giita X va "Socrates", va vi X chua c6 gia tri (unbound) nén phép hop nhit thanh
cong, X co gid tri 1a "Socrates".

Vi viéc hop nhit giira cac thong sb giita phan goal va phan clause di thanh cong, ddy 1a mot
su kién nén khong can phai thuc hién phén sub-clause, va sau khi hop nhat, tit ca cac bién can
tim da c6 gia tri (& day chi co mot bién 1a X), nén hé thong s& cong bd da tim ra 16 gidi va in
ra gié tri ciia X ( X = "Socrates")

Chung ta xét truong hop khi & cau hoi phan goal so tring véi mot luat:

chet(Y)

Chung ta hoan toan c6 thé dit cau hoi 1a cher(X), nhung chung ta s€ dat tén bién khéc dé tién
phan biét giita bién trong cau hoi ctia goal va thong sé cuc bd & ménh dé.

Cau hoi trong goal dugc so tring voi ménh dé sau:
chet(X): - nguoi (X).
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Vi hai bién X(thong s cia ménh d&) va Y(thong sb cua goal) déu chua chira gia tri, hé thong
s& xem ca hai bién 12 mot, tirc 13, khi X c6 duoc gia tri thi Y cling c6 gia tri d6 va nguoc lai.
Do day la moét luat, nén hé théng s& tién hanh thuc hién cac sub-clause. Hé théng s€ thuc hién
sub-clause dau tién nguoi(X).

Qua trinh thuc hién cac sub-clause & vé phai sé€ duoc thuc hién nhu sau:

a. [ éu sub-clause nay co thong sé 1a bién unbound, Prolog s& tim gié tri cua
bién nay dé sub-clause co gia tri Yes, néu khong tim dugc gia tri nhu vay, sub-clause
s& that bai.

b. I éu sub-clause c6 thong sb déu 1a bién bound (da co gia tri) hoac la hing,
Prolog s& kiém tra xem sub-clause c6 tra vé gia tri Yes hay khong, néu khong,
subclause s& that bai.

Céc sub-clause s€ dugc tién hanh tir trai qua phai, va néu c6 mdt sub-clause that bai, ménh dé
duoc so trung s€ that bai.

Trong truong hop trén, khi tién hanh sub-clause nguoi(X), do bién X 1a unbound, nén ching ta
roi vao trudng hop a, hé théng s& tim gia tri cua X cho sub-clause trén 13 dung. Cach tim kiém
cau tra 11 cho sub-clause nay hoan toan giong nhu cach hé thong tim ciu tra 1i khi chung ta
dat cau hoi nay trong phan goal, va nhu vay X s& co gia tri 1a "Socrates" sau khi sub-clause
nay thuc hién xong.

Do X va'Y dugc xem nhu mot, nén khi X c6 gia tri 1a "Socrates" thi Y cling c6 gia tri nay.
Do tat ca cac sub-clause da thyc hi¢n xong, va Y da cé gié tri, nén Prolog cong bo 1a da tim ra
loigidivainragidtricuaY.
Tém tit:
% Phép hop nhat 1a nén tang cia moi hoat dong cua Prolog dé tim ra 10i giai. Bé tra loi
cau hoi, Prolog so tring cau hoi véi ménh dé va tao mbi lién quan gitra cac thong so

* Prolog tim ra 101 giai khi thyc hién thanh c6ng mot ménh dé va tat ca cac bién néu c6
trong cac thong sé cua goal déu di c6 gia tri.

5. Sw quay lui - Khong ché s hrong 10 gidi -Vi tir nhat cit va fail

Goal ngi va goal ngoai (internal goal va external goal)
Khi ching ta str dung Alt-R dé chuyé‘n sang cua S(R)9 giao tiép va nhap vao goal, goal nay goi la
goal ngoai. Ching ta c6 thé thém phan goal nay han trong phan soan thdo chuong trinh, goal

nay goi la goal ndi.

VD8: Viét lai chuong trinh giai quyét VD6 sir dung goal ndi
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Chuong trinh dugc viét lai nhu sau:
predicates

nguoi(symbol)

chet(symbol)

clauses

nguoi("Socrates").
chet(X):-nguoi(X).

goal

nguoi(X),write(X)

Trong vi du ndy, chung ta d thém phan goal vao trong chuong trinh. Khi thyc thi, hé thdng s&
khong hoi goal nita, va tw dong thuc hién cac yéu cau trong phan goal. Tuy nhién khi thyuc
hién goal ndi, hé thong s& khong tu dong in ket qua ntta. Chung ta phai goi vi tur write dé lam
diéu nay. Vi tir nay sé cho két qua 1a dung néu cac thong s6 nhap vao 1a déu 1a bién & trang
thai bound hoic 14 hang.

Sw quay lui (back-tracing) trén Prolog

Hop nhét 1a hon d4 nén tang cho co ché suy luan cua Prolog, tuy nhién, dé tim ra 1oi giai
dung, Prolog phai st dung co ché quay lui, khi gié tri dau tién dugc gan cho thong s6 khong
phai la 101 giai.

Chung ta xét vi du sau:

VD9:

predicates
nguoi(symbol)

20

vua(symbol)
sungsuong(symbol)
clauses
nguoi("Socrates").
nguoi("Xeda").
vua("Xeda).
sungsuong(X) :- nguoi(X),vua(X).

I hu vay trong vi du ndy, ngoai khai niém vé nguoi, ching ta dua ra khai niém vé vua va su
sung suéng. Dién giai nhiing thong tin trong cac dir kién trén thanh ngdén nglr tu nhién, ching
ta c6 dugc cac diéu sau: "Thé giéi ma chung ta song co hai nguoi la Socrates va Xeda. Chung
ta c6 mot vua la Xeda, va mot thue thé nao do chi sung suong néu thuc thé d6 vira nguoi vua
la vua." Luuy rang trong vi du trén, cac ménh dé lién quan dén ciing mot vi tir phai viét lién
tiép nhau.

Xét khi hé thong tra 10i cau hoi sau:
sungsuong(X)
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Trudce tién he théng s& so trung goal trén v6i ménh dé sungsuong(X) :-nguoi(X),vua(X). Luu 'y
rang vao lic nay chung ta c6 hai blen X: mot bién X 14 thong s6 cua goal va mot bién X 1a
thong sb ctia ménh dé. V& nguyén tic, hai bién X nay hoan toan khdc nhau.

Tuy nhién, khi so trung goal vé1 m¢nh d€, do ca hai bién X lic nay déu chua chira gia tri, nén
chung s& dugc xem nhu mot. I hung can cha y rang bién X sw dung trong cac sub-clause la
bién X thong so cua ménh dé.

Sau d6 Prolog sé& tién hanh cac sub-clause. O sub-clause dau tién, nguoi(X), tuong tu nhu
VD6, Prolog s€ tim dugc cau tra 101 1a X = Socrates. Khi thuc hién sub-clause thu hai, vua(X),
do X di co gia tri (Socrates), Prolog s& kiém tra xem gi tri ndy c6 lam gia tri ciia ménh dé 1a
true hay khong.

[ hu cac vi du trén, viéc tién hanh tra 161 mot sub-clause cling tuong ty nhu khi tra 161 mot
goal, Prolog lai so tring sub-clause v6i mot ménh dé cung tén. Prolog tim thdy mot ménh dé
lién quan dén vua 14 vua("Xeda") va tién hanh hop nhat giira X va Xeda. Do X di c6 gia tri la
Socrates, viéc hop nhét that bai.

Tuy nhién khi sub-clause nay that bai, khong c6 nghia ring Prolog s& voi két luan rang ménh
dé nay that bai. O day cong viéc tim kiém cau tra 10i that bai sau khi bién X dugc gan gia tri
va chuyén tir trang thai bound sang unbound. Hé thng s& quay lai thoi diém bién X duoc gan
gia tri (khi tra 101 sub-clause nguoi(X)) , X dugc chuyen lai sang tinh trang unbound, va co
gang tim kiém mot gia tri khac cua X dé cho ménh dé con nay vIn dung. Cong viéc nay duoc
goi la back-tracing.

Do viéc so trung sub-clause nay voi ménh dé nguoi("Socrates") that bai, hé thong s& so tring
véi ménh dé khac. Néu khong con ménh dé nao khdc lién quan dén subclause, viéc thuc hién
ménh dé méi that sw that bai, tuy nhién ¢ day hé thong tim thiy mot ménh dé khéac lién quan
dén khai niém nay la nguoi("Xeda"). Viéc hop nhét gitra X va "Xeda" lai dugc thyc hi¢n, X s€
c6 gid tri 1a Xeda va sau do, khi lai tiép tuc thuc hién sub-clause vua(X) thi ching ta s& dé
dang thay rang sub-clause 1an nay dugc thuc hién thanh cong. Prolog da tim ra 1oi giai, tuy
nhién, & truong hop nay, ngoai su hop nhét, Prolog con sir dung thém mot "vii khi" méi, d6 1a
sy quay lui.

Khong ché s6 lwong 10i giai
Chuing ta xét vi du sau
VDI10:

predicates

nguoi(symbol)

chet(symbol)

clauses

nguoi("Socrates").
nguoi("Xeda").

chet(X) :- nguoi(X).
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Vi du khong co gi phtrc tap, so voi VD6, chiing ta chi thém mot ngudi méi la Xeda.
Khi sir dung goal ngoai, véi cau hoi nguoi(X)

Chung ta c6 hai o1 giai:

X = Socrates

X = Xeda.

Chung ta cam thay hai dép s6 nay 1a hién nhién. Tuy nhién néu ching ta dung goal ndi tuong
tu VD8, ching ta chi c6 mot dap so 1a Socrates.

Pay 1a mot trong nhiing diém khéac biét can ban cua goal ndi va goal ngoai. Goal ngichi tim
cdu tra loi dau tién con goal ngoai tim tdt ca cac cau tra loi co thé. D€ khong ché s6 lugng
101 gidi theo ¥ minh, chung ta st dung hai vi tir dac biét 1a nhat cat (cut) va fail, nhu cac vi du
sau:

VD11: Viét lai VD10, st dung vi tir fail dé in ra tit ca cac 101 giai trong trudng hop dung goal
noi.

Chuong trinh s€ dugc viét lai nhu sau:
predicates

nguoi(symbol)

chet(symbol)

clauses

nguoi("Socrates").

nguoi("Xeda").

chet(X) :- nguoi(X).

goal

nguoi(X),nl,write(X),fail

nl: 13 vi tir ddc biét, ludn tra vé két qua 1a ding, va chi don gian 1a xudng dong trude khi in
thong tin ma&i ra ctra sO giao tiép.
Fail: 1a mét vi tir dac biét, ludn luodn tra vé két qua 1a sai.

I hu vay dé in ra tat ca cac két qua, ching ta dung mot thu thuét (trick) thuong gap khi lap
trinh trén Prolog: sau khi da tim thay 10i giai cho sub-goal nguoi(X) va in gia tri nay ra bang
101 goi vi tir write(X), chung ta goi vi tir fail dé nhan duoc két qua 1a sai. Do co ché back-
tracing d4 noi & trén, Prolog lai quay lai thoi diém goi sub-goal nguoi(X) dé tim 1oi giai khac
va in ra. Qua trinh ndy ctr tiép tuc cho dén khi khong thé tim thdy thém mot 101 giai nao khac.
Bang cach nay, chung ta da in ra tat ca cac 10i giai cho cau hoi nguoi(X), tuy nhién luu y rang
voi goal chinh thi khong tim ra 161 giai (do chung ta ludn goi vi tur fail cho subgoal cudi cung)
VD12: Viét lai VD10, dung vi tir nhat cat dé dé in ra mot 10i giai cho cau hoi chet(X) cho
truong hop dung goal ngoai.

Vi tir nhét cit duoc viét 1a 1, 1a vi tir dic biét, s& tra 101 dung khi goal chua tim thay 10 giai
nao, nguoc lai s€ bao 1a sai.
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Chuong trinh s& dugc viét lai nhu sau:
predicates

nguoi(symbol)

chet(symbol)

clauses

nguoi("Socrates").

nguoi("Xeda").

chet(X) :- nguoi(X),!.

Khi sir dung goal ngoai la chet(X), khi tra 161 sub-clause nguoi(X), hé thong tim ra déap so la X
= Socrates, va vi lic ndy ménh dé duoc so trang chet(X) chua c6 dap sb ndo, vi tir ! tiép theo
s€ tra 101 1a thanh cong.

Do ching ta dang st dung goal ngoai, Prolog s& tim tat ca cic cau tra 1oi c6 thé co, nén hé
thong s& tim mot cau tra 101 khac. Dé 1am diéu do, hé thong s€ tim xem subclause nguoi(X) c6
dap s6 niao khac khong. Chung ta s& dé dang nhan thay rang hé théng tim thidy mot dap sb
khac 1a X = Xeda. Tuy nhién do goal da c6 mot 10 giai, nén sub-clause tiép theo 1a ! s& bao la
that bai, va 10i giai thir hai khong duoc chap nhan.

Tém tat
% Goal noi s& tim 10i giai dau tién, va goal ngoai s& tim tat ca cac 10i giai co thé co.
% Prolog sé& sir dung co ché quay lui khi mot bién khi chuyén tir trang thai unbound sang
bound s& dIn dén sy that bai trong viéc truy tim 15i giai
% Vi tu fail luon tra 101 1a sai, st dung khi chung ta muén in tat ca cac 1oi giai voi goal
noi.
s Vit ! s€ tra 101 dang khi goal chua c6 101 giai va nguoc lai.

6. Lap trinh d¢ quy véi Prolog

Chung ta nhé lai ring voi VD2, chiing ta d3 cb ging né tranh cach dat van dé dé giai bai toan
giai thira theo cach nhan don cac sb tir 1 dén s6 can tinh gid tri giai thira. Diéu nay sé dan dén
mot diém yéu cua Prolog: khong cung cip cac ciu tric diéu hién can thiét, dIn dén viéc kho
khan khi thyc hién phep 1ap. uy nhién vi du nay cting cho thidy mot ky thuat lap trinh tao nén
stc manh chu yeu cua Prolog: lap trinh d¢ quy. Ky thuat nay cing phu hop véi suy nghi cua
con nguoi khi tiép can giai quyét van de va khién cho viéc 1ap trinh trén Prolog c6 mot sy
uyen chuyen va nhe nhang trong viéc viét ma. Tuy vay, né tao ra mdt sy kho khan voi nhitng
ngudi quen lap trinh thu tuc. Ching ta s& xem xét lai tig budc trong viéc goi dé quy dé tim
ra 101 giai.

VD13: Xét tirng bude qué trinh goi dé quy va hop nhat ctia VD7 véi goal 13 giaithua(2,X)
I héc lai, chung ta da c6 doan chuong trinh nhu sau:

predicates
giaithua(integer,integer)
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clauses
giaithua(0,1):-!.
giaithua(X,Y):- X1 = X -1, giaithua(X1,Y1), Y = X*Y1

O day c6 mot sy thay d6i nho: chung ta dit nhat cit dé chuyén sy kién ddu thanh luat. Ching
ta muén khang dinh: néu sb cén tim giai thira 1a 0 thi giai thira ctia n6 1a 1, va két qua nay la
duy nhdt, khong can phai t1ep tuc tim cac truong hop khac. Vi goal la giaithua(2,X), hé
thong s& so trung v6i ménh dé giaithua(0,1) 1a ménh dé dau tién tim thiy c6 lién quan dén
khai ni€m giaithua.

He¢ thong s& hop nhat cac thong sb theo thir tur, 2 hop nhét véi 0 va X hop nhat voi 1.

Cong viéc hop nhat X v6i 1 thanh cong, X co gia tri 13 1, nhung 2 hop nhét véi 0 that bai.

Hé thong s& tiép tuc tim kiém 101 giai khac bang cach so trung voi ménh dé khac. Lan nay he
thong so trung goal voi ménh dé giaithua(X,Y). Khi tao moi lién quan gitra cac thong so, hé
thong hop nhat 2 v6i X clia ménh dé va Y vé6i X ciia goal. Chung ta s& ky hiéu XG 1a X thong
s6 ciia goal. Do Y va XG déu chua co gia tri, Prolog s& xem hai bién nay 1a mot.

Sau d6 hé thong bt dau thuc hién tung sub-clause: X/ = X - 2

X1 1a bién méi, va chua c6 gia tri. X da c6 gia tri 1a 2, nén X - 1 ¢6 gia tri 1a 1. Hop nhat X1
voi 1 tas€ co giatricua X1 1a 1.

giaithua(X1,Y1)

O day ménh d¢ giai thira dugc goi dé quy. Luu y lac nay X1 da c6 gia tri 1a 1, Y1 1a bién méi
chua c6 gia tri, vi vady nhiém vu ctua hé thong la tim gid tri cia Y1 sao cho sub-clause
giaithua(X1,Y1) cho gia tri 1a ding. Va cling nhu cac vi du trén, cach thirc Prolog tra 161 mot
sub-clause cling tuong ty nhu khi trd 161 cau hoi tur goal, tue 1a lai so trung cau hdi véi cac
ménh dé da biét
% So trung véi giaithua(0,1), Prolog tién hanh hop nhat X1 véi 0, Y1 véi 1, do X1 d4 c6
gia tri 1a 1, viéc hop nhat véi 0 that bai, Prolog phai so tring v6i ménh dé khac.
% So triung v6i giaithua(X,Y), Prolog tién hanh hop nhat X1 véi X dong nhat Y1 véi Y.
Chung ta ky hiéu X va Y & lan goi dé quy nay la X2 va Y2, va st dung cach ky hiéu
tuong tu nhu vay cho cac bién con lai ¢ 1an goi dé quy nay ciing nhu cac 1an goi dé quy
tiép theo. I hur vay X2 s& c6 gia tri 1a 1 va Y1 s& co gia tri ma Y2 s& co. Tuong tu & lan
goi thur nhét, cac sub-clause ciia ménh dé trén & lan goi thir hai nay s€ lan luot duge
goi:
- XI12 =X2- 1, hop nhit X12 véi X2 -1, ta c6 X12 c6 gia trj 13 0.
- glaithua(X12,Y12), X12 da c6 gia tri la 0, Prolog s€ tim gia tri cua Y12 bang viéc
tiép tuc so trung giaithua(X12,Y12) voi cac ménh dé co lién quan:

% So trung giaithua(X12,Y12) v6i giaithua(0,1). Do X12 da c6 gia tri 1a 0, Prolog tién
hanh hop nhat X12 véi 0 va Y12 véi 1. Thuc hién tiép sub-clause !, do cau hoi
giaithua(X12,Y12) chua tim dugc cdu tra 101 nao, nén sub-clause nay tra 161 la dang.
Viéc thyc hién ménh dé giaithua(0,1) thanh cong, va Y12 da c6 gia tri 1a 1 nén cau hoi
giaithua(X12,Y12) da c6 dap sb. Vi tir | s& ngan chin viéc tim cac dap s6 khac, vi vy
trong triong hop ndy, Prolog khdng tiép tuc so tring tiép véi ménh dé giaithua(X,Y).

- Y2=X2*YI2, luc ndy Y2 chua c6 gia tri, X2 va Y12 da co gid trila 1 va 1 nén
Prolog s& hop nhit Y2 va 1. Két qua s& 12 Y2 ¢6 gia trj 1a 1. [ hu viy dén day cac

D)
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sub-clause ctia ménh dé giaithua(X2,Y2) da thuc thi thanh cong, va Y2 di co gia tri
la1l,vaviYl duoc déng nhét véi Y2, nén Y1 cling s€ co giatrila I.
% Y =X*YI, ltc nay Y chua c6 gia tri, X va Y1 da lan lugt co gia tri 1a 2 va 1, nén
Prolog hop nhat Y va 2*1, két qua Y s& co gid tri 1 2.

I hu vay dén day cac sub-clause cua ménh dé giaithua(X,Y) da thyuc thi thanh cong, va Y da
c6 gia tri la 2, va vi XG dugc dong nhat v61 Y, nén XG cling s€ co gid tri la 92, va 161 giai ctia
bai toan da dugc tim thay.

Tém tit:
< Dé quy 13 sttc manh 1ap trinh cha yéu trén Prolog

% MQi lan goi d¢é quy, cac thong sb va bién cuc bd trong mdi ménh dé s& duoc tao mai
tuong tng v4i 1an goi dé quy do.

% Co thé dung nhét cat dé ngan chan cac 1an goi dé quy thira khi da tim ra dap sd

7. Danh sach trén Prolog

Danh sach 1a kiéu dir liéu cau tric dic biét trén Prolog. C6 thé hiéu danh sach nhu mét kiéu
day mot chi€u, va phan tir ctia danh sach c6 thé thudc vé kiéu dir li¢u bat ky, tuy nhién céc
phan tir trong cung mot danh sach phai cung kiéu.

Pinh nghia Kkiéu danh sich

Kiéu danh sach 1a mot kiéu dir lidu (user-defined type) do nguoi dung dinh nghia trén Prolog.
Chung ta can phai dinh nghia mét kiéu dir li¢u danh sach trude khi st dung. Phan dinh nghia
ki€u dir liéu mo1 s€ duge khai bao sau tir khoa domains va dat & dau chuong trinh.

VD14: Khai bao mot kiéu dir liéu méi 13 mot danh sach sb nguyén trén Prolog c6 tén 1a list.
domains

list = integer™

Ky hiéu * biéu hién cho danh sach. list s& 1a kiéu dir liéu danh sach c6 phan tir thudc kiéu
integer.

Cau truc cua danh sach

Mot danh sach trén Prolog bao gom hai phan: phan dau (head) 1a phan tir dau tién cta danh
sach va phan dudi (tail) 1a danh sach cac phan tir con lai cia danh sach.

Mot danh sach c6 thé mo ta theo hai cach:
- Liétkeé cac phﬁn tir cia danh sach, vi du: [1,2,3,4,5]
- MO ta phan dau va phin dudi ctia danh sach, ngin cach bai dau |, vi du [1][2,3,4,5]]

VD15: M6 ta mot danh sach bao gém 5 s nguyén 1 1,2,3,4,5
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Danh sach trén c6 thé mo ta theo cac cach sau:
[1,2,3,4,5]

[1][2,3,4,5]]

[11[2][3,4,5]]]

[1I[2[3][4,5]1]]

[LIE2I[31[4I051111]

[LIE2[31[41051011001]

Luu ¥: danh sach rong co6 thé dugc mo ta nhu sau: []

VD16: Viét chuong trinh in ra phan dau va phan dudi ciia mot danh sach.
Chuong trinh nay thyc chat chi giup chung ta nhin rd hon khai niém vé danh sach.
Chuong trinh dugc viét nhu sau:

domains

list = integer™

predicates

indanhsach(list,integer,list)

clauses

indanhsach(L,H,T):- L = [H|T].

Xét khi ching ta nhap goal vao nhu sau:

indanhsach([1,2,3,4,5],X,Y)

Prolog s& so trung goal véi ménh dé indanhsach(L,H,T), L dugc hop nhat voi [1,2,3,4,5], X
dugc dong nhat véi H, Y duoc dong nhat voi T. Khi thuc hién sub-clause L = [H|T], L dugc
hop nhét voi [H|T], nhu vdy phan dau cta L s& hop nhit véi H, phan dudi s& hop nhit véi T.
Do L da c6 gia tri 1a [1,2,3,4,5], phﬁn dau cua L s& cb gia tri la 1, phén dudi s€ co gia tri la
[2,3,4,5], vay sau khi hop nhat, H s& co giatrila 1 va L s co gid tri 1a [2,3,4,5]. Ciing tuc 1a X
s& co giatri la 1 va 'Y co gia tri 1a [2,3,4,5]. Prolog di tim thay 15i gidi va s& in ra 10i giai nay.
Luuy:

% Chuong trinh trén s& chay sai néu danh sach nhap vao 1a rong ([]) do 10i giai ctia ching

ta chua xur 1y truong hop nay
% Phan ménh d¢ cho vi tir indanhsach c6 thé viét 1ai 13 indanhsach([H|T],H, T).

Tom tat
% Danh sach 13 kiéu dit liéu cdu trac dic biét do nguoi dung dinh nghia trén Prolog
% Mot danh sach bao gdm hai phan: phan dau 1a phan tir dau, phan dudi 1a danh sach cac
phan tir con lai cta danh sach.
% Trong trudng hop danh sach rdng, phan déu cua danh sach s& khong co.

8. Lap trinh d¢ quy v6&i danh sach trén Prolog

Khi xtr Iy danh sach trén Prolog, nguoi lap trinh phai tir bo phong cach dung vong lap dé xur ly
day ma phai tan dung k¥ thuat dé quy dé tim ra 1oi giai. Chiing ta xét mot sd vi du sau day:
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VD17: Viét vi tir d¢m xem mot danh sach c6 bao nhiéu phan ti.

Pau tién chiing ta phai dinh nghia dugc cong viéc ma chung ta dinh lam.

Chung ta s¢€ viét mot vi tir nhu sau:

dem(list integer)

Chung ta dém trong mot danh sach c6 bao nhiéu phan tir. Vi du khi goi goal dem([1,2,3,4],X),
dapsoséla X =4

Tiép theo chung ta phai xac dinh mot thuat giai phu hop voi tinh than cta Prolog.

Khong thé dung vong lap, chung ta phai xay dung mot giai thuat d¢ quy.

Mot giai thudt d¢ quy s€ bao gom hai phan diéu kién dirng va 10 goi dé quy.

Diéu kién dimg cho bai toan nay rat dé dang: khi danh sach khéng c6 phan tir ndo, thi hién
nhién sd phén tr cia né 1 0. Vay diéu kién ding s& duoc viét nhu sau: dem(/],0):-!.

Khi truong hop danh sach khong co phan tir ndo, dap s6 0 1a duy nhat, vay chung ta c6 thé
dung nhat cit dé yéu cau Prolog khong tim thém 101 giai nao khac.

Phan dé¢ quy hoi khé d6i voi nhiing ai chua quen véi danh sach trén Prolog. Prolog chi cung
cap cho chiing ta co ché chia danh sach thanh hai phan: phan tr dau va phan dudi danh sach
cac phan tir con lai. I hu vay loi giai gan nhu da tu n6 hién ra: chung ta s€ goi d¢ quy dé dém
phan dudi co bao nhiéu phan tir rdi cong nd véi 1 (phan tir dau) s& ra sd phan tir trong mot
danh sach.

Phan nay sé& duoc viét nhu sau:

dem([H|T],X):- dem(T,X1), X = XI+1.

Tu twong dé quy da duoc thé hién rat rd rang: dém phan dudi T cua danh sach dé c6 duoc

téng X1, hop nhat X voi X1+1 s€ cho dap s6 can tim. Tuy nhién chung ta thdy & dy bién H

hoan toan khong can dung trong vé phai cia ménh dé. Prolog khong coi day la 16, nhung s¢
"phan nan" v€ viéc nay. Xét vé hi¢u qua lap trinh, hoan toan khong céan khai bao tén bién méi

cho thanh phan H trong truong hop nay. C6 mot nguyén tic dé nhan ra nhiing bién "vo dung"

nhu vay: d6 13 nhitng bién chi xuit hién 1 1an trong sudt ménh dé. Ddi véi trudng hop nay, ta

nén dung ky hiéu' ' thay cho tén bién dé biéu dién bién nay khong can dung trong thuat giai.

Vay phan dé quy s& duoc "tinh ché" nhu sau:

dem([ _|T],X):- dem(T,X1), X = X1+1.

I hu vay toan by chuong trinh hoan chinh sé nhu sau:
domains

list = integer™

predicates

dem(list,integer)

clauses

dem([],0).-!.

dem([_|T],X):- dem(T.X1), X = XI+1.

VD18: Viét vi tir tinh tong cac phan tir trong mot danh sach
domains

list = integer*

predicates
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tong(list,integer)

clauses

tong([],0):-!.

tong([H|T],X):- tong(T,X1), X = XI+H.

Tu duy dé quy & ddy 1a: ching ta tinh tong phan dudi cua danh sach, rdi cong nd véi phan tir
dau dé tinh tong danh sach.

VD19: Viét vi tir kiém tra mot s6 nguyén c6 nam trong danh sach hay khong.

Xéc dinh van dé: ching ta s& viét vi tir pru(integer, list), khi goi ptu(2,[1,3,5]) két qua s& 1a
I o, nguoc lai khi goi ptu(3,/1,3,5]), két qua s& 1a Yes. O day chung ta phai xac dinh duoc cac
truong hop mot phan tir ndm trong mot danh sach. Va ching ta phai trinh bay duoc cac khai
niém nay mot cach dé¢ quy.

Sau ddy 13 ¥ tudng cua thuat gidi: c6 hai trudng hop dé mot sé nguyén 1a phan tir ciia mot
danh sach: s6 nguyén nay la phan tir dau ctia danh sach hoac no 1a phan tir cia phan dudi danh
sach.

Sau khi xac dinh dugc y tudng, chiung ta c6 bai gidi nhu sau:

domains

list = integer*

predicates

ptu(integer,list)

clauses

pu(H,[H|_]):-!.

ptu(H[_|T]):- ptu(H,T).
¢ Chung ta da thay thé cac bién chi xuit hién mot lan trong mot ménh dé bing ky hi¢u '

nhu da noi.

< O ménh dé dau di c6 ky hiéu nhat cat, nén néu ménh dé nay ding, bai toan da co 1oi
giai va khéng so trung dén ménh dé tht hai. Nhuw vdy ménh dé thir hai chi dwoc so
tring khi ménh dé thir nhdt thdy bai, va vi ménh dé thtr nhat Gmg véi truong hop so
nguyen | can tim bang v6i phan tir dau ctia danh sach, nén khi ménh dé thir nhat that bai,
tire 14 s6 nguyén can tim khong bang véi phan tr ddu cta danh sach, nén trong ménh dé
thtt hai, chiing ta khéng can quan tém dén phan tir dau ciia danh sdch.

VD20: Xac dinh phan tir tht n ctia danh sach

Khi ta goi ptn([1,3,5,7,9],2,X) - X = 3 (phéan tir th 2 cta danh sach). Vi Prolog chi cho
chung ta truy xut phan tir dau tién cta danh sach, nén chung ta phai xdy dung thuat giai dé
quy dua trén co so nay: néu n bang 1 thi phan tir can tim 13 phan tir dau cua danh sach, nguoc
lai thi d6 sé& 14 phan tir th n -1 cta phan dudi danh sach.

domains
list = integer™

Gv: Trinh Huy Hoang Trang 77



Giio trinh Logic Toan

predicates

ptn(list,integer,integer)

clauses

ptn([H| ],1,H):-!.

ptn([ |T],N.X):- NI =N - 1, ptn(T,N1,X).

VD 21: Tao ra mot danh sach bao gdm chi cic phan tir 1¢ ciia danh sach ban dau.

Goal khi goi s€ c6 dang ptle([1,2,3,4,5,6],L) _ L =[1,3,5]

Piéu kién ding cia bai toan rat don gian: khi danh sach 1a rdng thi danh sach dugc tao ra
cling 13 réng. Va phan dé quy cta bai toan phai dwa trén viéc truy xuat tir phan tir dau tién cua
danh sach va goi dé quy cho phan dudi. Chung ta phai xét cac trudng hop khac nhau cua phan
tir dau.

domains

list = integer™

predicates

ptle(list,list)

clauses

ptle([].[]):-!.

ptle([H|T],[H|T1]):- Hmod 2 = 1, ptle(T,T1),!.

ptle([ |T],T1):- ptle(T,T1)

O day ching ta luu y dén ménh dé tht ba: do hai ménh dé trén déu c6 nhat cat, nén ménh dé
thtr ba chi dugc so trung khi hai ménh dé trén déu sai. Ménh dé thtr hai da xét truong hop khi
H 1€, vi vdy & m¢nh dé thir ba chac chan H khong phai 1a so 1é, va vi vay khong can phai xét
dén.

Tém tit:
< Dé quy 1a cong cu chu yéu dé xtr Iy danh sach trén Prolog
% Viéc goi d¢€ quy trén danh sach thuong dya trén co so chia danh sach thanh phén dau
va phan dudi.

% Sir dung vi tir nhat cat hop 1y s& khién cac ménh dé tré nén gon nhe va logic hon.

9. Danh sich hai chiéu

Danh sach hai chiéu 1a mot trudng hop dic biét ciia danh sach. Phan tir ctia danh sach liic nay
cling 1a mot danh sach. Ta xét mot vi du veé khai bao danh sach hai chiéu trén Prolog:

VD22: Khai bao danh sach hai chiéu trén Prolog

domains

list = integer*

list2d = list*

I hu vay kiéu dir liéu list2d 13 kiéu dit liéu danh sach ma phan tir cta né thudc kiéu list, tirc 1a
mdt danh sach khac. Viéc lap trinh v6i danh sach hai hay nhiéu chiéu, vé co ban, hoan toan
khéng khdc véi viéc lap trinh danh sach mét chiéu, tic ciing st dung cac giai thuat xir Iy danh
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sach binh thudng. Tuy nhién chung ta can cha y rang phan tir cia danh sach nay ciing 13 mot
danh sach.

VD23: Viét chuong trinh dém trén mgt danh sach hai chiéu cua cac s6 nguyén L co bao
nhi€u phan tir con c6 tong cac phan tir 1a s6 chan.

Vi bai toan nay, chiing ta phai viét thém mot vi tir phu dé c6 duogce 10 giai:
domains

list = integer*

list2d = list*

predicates

tong(list,integer)

dem(list2d,integer)

clauses

tong([],0):-!.

tong([H|T],X):-tong(T,X1), X = H+XI.

dem([],0):-!.

dem([H|\T],X):-tong(H,N), N mod 2 = 0, dem(T,X1), X = X1 + 1,!.
dem([ |T],X):- dem(T1,X).

Tom tat
% Danh sach nhiéu chiéu 1a mot danh sach trong d6 cac phan tr ciing 1a danh sach
% V& mit tu duy, 1ap trinh dé xtr 1y trén danh sach nhiéu chiéu khong khac nhiéu voi xir
ly danh sach mot chiéu.
% Cac phan tir ctia danh sach nhiéu chiéu ciing 1a danh sach, nén co thé ap dung cac giai
thuat xtr Iy danh sach dé xir Iy cac phan tir nay.

Bai tap Thuwe hanh Prolog
Viét cac chuong trinh giai quyét cac cong viéc sau:

1. Viét chuong trinh dé dém sb phan tir 1a s6 chin trén mot danh sach.

2. Viét chuong trinh dé dém sb phan tir 12 s6 chén trén mot danh sach nhung phan tir
trudc nd phai 1a mot sé 1¢.

3. Viét chuong trinh lay phan to chinh gitra mot danh sach (truong hop s6 phan tir cta
danh sach 13 s6 chin thi tra vé s6 0)

4. Viét chuong trinh xir 1y giita hai danh sach: 1y cac phan giao, hoi, hiéu cia hai danh
sach.

5. Viét chuong trinh dé 14y mot danh sach chi bao gdm céac phéan tir ¢6 chi sé chin trén
mot danh sach khac.

6. Viét chuong trinh nham chia danh sach thanh hai phan. Phan ddu gom n.a phan dau cia
danh sach duoc sap xép theo tht ty ting dan, phan sau gom n.a sau danh sach dugc sip
xép theo thur tu giam dan.

7. Vidu: chia([3,52,7,312,25,66,34,45].X,Y) = X =[3,7,52,312], Y =[25,34,45,66]

8. Sinh vién nghi ra cach giai quyét cho trudng hop sd phan tir cia danh sach 1a s6 1¢é.
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9. Viét chuong trinh dé chia mét danh sach thanh n phan (n 1a thong s6 nhap), trong do6
tung phan lan luot duogc sap theo thir ty ting dan rdi dén giam dan.

10. Viét chuong trinh dé sap X€p cac phan tir ciia mot danh sach theo thir ty phan du cua
cac phan tir nay cho mot s6 nguyén [ .

11. Viét chuong trinh x6a di sy xudt hién dau tién cia mot phan tir trong mot danh sach.

12. Viét chuong trinh x0a di tat ca su xuat hién cua mot phr:in tu trong mot danh sach.

13. Viét chuong trinh tim kiém mét danh sach con trong mot danh sach.

14. Viét chuong trinh x6a di su xuét hién dau tién caa mot danh sach con trong mdt danh
sach

15. Viét chuong trinh x6a di toan bd su xudt hién cua mot danh sach con trong mot danh
sach.

16. Viét chuong trinh dé tao ra mot tap hop tir mot danh sach cac s nguyén (trong mot tap
hop thi mot phan tir xuat hién nhiéu nhat 1a mot lan.)

17. Viét mot chuong trinh dé tao ra mot danh sach bao g6m I phﬁn t&r nho nhat tir mot
danh séch.

18. Viét mot chuong trinh tao ra mot danh sach cac udc s6 ctia mot sb nguyén.

19. Viét chuong trinh tinh toan tan suat xuat hién ctia mot danh sach trong mot danh sach
khac.

20.Vidu: tansuat([1,2,3],[1,2,3,4,1,2,3,5],X) = X =2.

tansuat([2,2],[1,2,2,2,2,2].X) = X = 4.

21.Viét chuong trinh kiém tra xem mot danh sach c6 d6i xing hay khong.

22.Viét chuong trinh ddo nguoc mdt danh sach.

23.Viét chuong trinh so sanh hai danh sich xem chung c6 13 hai tip hop bang nhau hay
khong.

24.Viét chuong trinh loai bé nhitng sb nguyén nao xuit hién dung I 1an trong mot danh
sach.
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BAI 7: LOGIC MO

1. M6t s6 khai niém

1.1/ Tap mo (Fuzzy Sets)
a. Dinh nghia tap mo
e Tap rod (crisp sets)

Cho tap hop 4 1a con ctia tap vii try U va x 1a mot phan tir. Khi d6 ham thanh vién p(x)
c6 dang nhu sau:

1 xe A

ﬂA(x)={O iy (1.1)

RO rang ham thanh vién p, chi nhan mot trong hai gia tri 1a 0 hay 1. | han gia tri 0 khi
x& A vanhan gid tri 1 khix € 4. Vithé u, (x) € {0,1}.

\{i du: Cho tap hop U = {x;, x,, x3, x4, x5}va A = {x,, x3, x5} thi chi c6 3 trong 5 phén t
thudc vé 4. Ta co:
Ha (X[) = 09 :uA(x2) = la Ha (X3) =1
s (x4) =0, p, (x5) =1

Vi thé ham dic trung cta 4 nhu sau:

1 ,x=Xx,,X,,X
ILlA:{ 2 3 3 (1.2)
0 ,x= Xx,,Xx,

o Tdp mo

Xét tap hop 4 1a con cua tap vii tru U. Mot tap mo A dugc dinh nghia bo1 mot tap hop
hodc cac cdp x6 thur ty (mot quan h¢ nhi phan) nhu sau:

A = {(opm, () | x €4, p,(x)eo,1]
trong d6 z44 (x) 12 mot ham goi 12 ham thanh vién chi dinh mirc @6 ma phan tir x thudc
veé tap mo 4
Pinh nghia trén gan két mdi phan tir x trong tap A v6i mot sd thuc 4 (x) trong khoang
[0, 1]. Gia tr1 4(x) cang 16n thi mac dJ x thudc vé 4 cang cao.
Xem xét cong thire (1.2) ta thiy cac phan tir x cia cip (x, 1(x)) cho biét sd lugng cac
phan tur trong tap c6 dién A, chung thod mdt s6 dieu kién (P) nao d6 va ham thanh vién z(x)
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co mién gia tri trong khoang [0, 1] va d6 1a viéc mo rong mirc d6 ma cac phan tir x thoa ma
di€u kién P. Ham thanh vién dugc xem xét c6 thé 1a mot ham lién tuc hodc mdt ham roi rac.

Tap mo A theo dinh nghia (1.2) thuong twong duong v6i ham thanh vién g4(x). Do d6
chung ta c6 thé nhan biét duoc tip mo thong qua ham thanh vién va c6 the dung hai khai niém
nay thay thé cho nhau. Vi thé chung ta c6 thé xem mot tip md trén mién 4 1a mot anh xa tir
tap A vao doan [0,1].

Céc tip mo thudng dugc ky hiéu bing cac chit cai in hoa 4, B, C... va cac ham thanh
vién tuong tng duoc ky hi¢u bang s,(x), u(x), tc(x),...Cac phan tir vdi ham thanh vién chi
muc do bang khong thuong khong duoc liét ké vao tap mo.

Céc tap 10 c6 thé duoc xem nhu 1a mot trudng hop dat biét cla tap mo voi cac ham
thanh vién chi muc do bang 1.

Mot tap mo 4 duoc goi 1a duge chuln hoa (normalized) khi ¢6 it nhat mot phan tir x e
A ma tai d6 ham thanh vién tai s,(x) =1. I guoc lai tap mo 4 duoc goi 1a tdp khong dugc
chuln hoa.

Gia st tap hop 4 1a tap chua duoc chuln hoa, khi d6 max (z4(x)) < 1. Pé chuln hoa tap
A c6 nghia 1a chuln ho4d ham thanh vién ta chi viéc lay ham thanh vién d6 chia cho max
(tu4(x)), ta duoc cac gia tri _
max (4, (x))

Tap A duoc goi 1a tap rong ky hidu 1a & néu z14(x) = 0 véi moi x € A.

Tap mo A ={(x,,4,(x,))} voix; 1a gia tri duy nhat trong tdp 4 < U va uy(x;) €
[0,1] thi 4 dugc goi 1a tdp mo don.

Vidu 1:

Xeét tap mo

A = {(x1, 0.1), (x5, 0.5), (x3, 0.3), (x4, 0.8), (x5, 1), (X6, 0.2)}

ma c¢6 thé duoc biéu dién nhu sau:

A=0.1/x;+0.5/x, + 0.3/x3 + 0.8/x4 + 1/x5 + 0.2/X¢

bay 1a tap mo ro1 rac bao g?)m 6 cap. Cac phﬁn tor x;, 1= 1,...,6 khong can thiét phai
danh s6, chung thudc vé tap A = {X,, X;, X3, X4, Xs, X¢} va la tdp con cuia U. Ham thanh vién
pa(x) cua A nhan cac gia tri sau trong khoang [0, 1]:

Vi du 2:
Chung ta hdy mé ta cac s 1an can 10
Trudce tién xem xét tip mo
A= (o, () | x e [515] 1, () = -
1 A T 1+ (x-10)?

trong d6 pa;(x) 1a mot ham lién tuc va duoc thé hién trong hinh sau:
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1.2’;

{4 — = —_— = =

0.3 4

0.6 1

0.4 1

0.2 1

o
0 2 4 E S n 1 16

Hinh 1: Cdc s6 thuc lan cdn 10
I hiing sb nguyén lan can 10 cé thé dugc mo ta bé“mg mot tdp mo hitu han ¢é 7 cap co
thur tu nhu sau:
A>,=1{(7,0.1), (8,0.2), (9,0.5), (10,1), (11, 0.5),(12,0.2), (13, 0.1)}

Ham thanh vién cta 4, dugc thé hién trong hinh 2 bang nhitng ddu chim. D6 1a mot
ham ro1 rac.

1.2

08 -
06 -
04 -

0.2 - * .

Hinh 2: Nhitng s6 nguyén lan cdn 10

- Cho tap mo A4, ta dinh nghia lat cit o (a-cut) ky hiéu A, nhu 13 mot tap rd cac phan
tir x ma no6 thudc 4 vo1 muc do it nhat 1a
A:{x| xXeR, u,(x) 2 a}, a €[0,1]
Lat cat trén 1a mot ngudng ma néd cho ta mirc do tin cdy o trong mot quyét dinh hodc
khai niém trong mot tap mo. Chung ta c6 thé dung ngudng nay dé loai bo ra khoi tdp nhiing
phan tr x thudc vé 4 vé1 mac do zy(x;) < a

Vi du 3:
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Cho tap T miéu ta do cao cia nhitng ngudi dan ong. Tap ndy c6 vo sb nhitng khoang
cat bén trong T, v&i a thay doi tir 0.22 dén 1. Cho mot vai lat cat sau day:

TO.22: {x|x € R, 160 SXSZOO}, MT()C) >0.22
Tos={x|xe R, 170 <x<200}, urx)>0.5
Toss= {x|x e R, 180 <x <200}, pp(x) > 0.78

Chang han ta chon mot ngudng véi lat cat 7,5 do d6 ta s& loai nhitng nguoi dan ong
cao dudi 170 cm ra khéi tap can xem xét.

- Mot tap md 4 v6i U= R 1a mot tap tap 16i néu va chi néu nhitng khoang cit A, 1a bao
16i dbi voi nhitng khoang cat trong khoang (0, 1]. Trong trudng hop ndy thi cac khoang cat 4,
chi gobm c6 mot doan. I gugc lai thi tdp 4 khong phai 1a tap 161.

b. Cdc phép toan trén tap mo

Xét hai tap mo 4 va B trong tap vii try U
A = {0ou, ) b o, (x)el0,1]

B = {(x, 1, (0) ), (x)€[0,1]
Céc phép toan gitra 4 va B dugc thuc hién thong qua ham thanh vién cua né 1a (x) va
Up(x)
e Tuong duong
Tap md A va B duoc goi 1a twong duong, ky hiéu 13 4 = B néu va chi néu

py(x) = pp(x), VxeU

e Bao gém (bao ham)

Tap md 4 duoc bao ham trong tip mo B, ky hiéu 1a A < B néu
py(x) S pp(x), VxelU

Khi d6 tap 4 duogce goi la tap con cua tap B

e Tap con thyc su

Tap mo A dugce goi 1a tap con thyc sy ctua tap mo B, ky hi¢u 1a A < B khi 4 1a tdp con
cua BvaAd#B.

1) < py(x), VxeU
Ha(x) < pp(x), Tx e U}

e Bu

Tap mo 4 va A duoc goi la bu nhau néu

p(x) = 1-p1,(x), Vxe U nose 4,(x) + p;(x)=1, VxeU
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Hai ham thanh vién g (x) va p,(X) d6i xtmg véi nhau qua truc d6i xtng 1a dudng
thang 1= 0.5

¢ Giao

Phép giao cua tap 4 va tap B ky hi€¢u 1a 4 N B duogc dinh nghia bdi

Manp(x) = min (2, (x), py(x)), xeU

[ éua, <a,thi min(a;, a;) = a;. Vi du: min(0.5, 0.7) =0.5.

° HQ’p

Phép hop cua tap mo 4 va tap mo B ky hiéu la 4 U B dugc dinh nghia
Haop(X) = max (u,(x), py(x)), xeU

[ éua, <a,thi max(a;, a,) = a,. Vi du: max(0.5, 0.7) =0.7.

Vi du:

Xét tap vii tryu U = {X,, X», X3, X4,} Va hai tdp mo A, B dugc dinh nghia boi bang sau:

X x1 x2 x3 x4
pa(x) 0.2 0.7 1 0
pp(x) 0.5 0.3 1 0.1
Khi dé ta c6 hop va giao cia p,(x) va pg(x) nhu sau:
X x1 x2 x3 x4
ma(x) N 0.2 0.3 1 0
Hp(X)
up(x) U 0.5 0.7 1 0.1
Hp(X)

1.2/ S6 mo (Fuzzy Numbers)

Mbt s6 mo duge dinh nghja dua trén tap vii tru R 1a mot tap 16i va d3 duoc chuln hoa.
Hinh (2.a) va (2.b) thé hién hai s6 logic:
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&l ™ S al it b2 a2 x
Hinh (2a): s6 logic v6i mét gid tri I6n nhdat  Hinh (2b): sé logic véi nhiéu gid tri Iom
nhat

Khoang [a,, a,] dugc goi 1a mot khoang xac dinh cua s6 logic. Chang han véi s6 logic x
= ay trong hinh (2a) 1a mot gia tri 16n nhat trong khi mét doan trong hinh (2b) c6 d6 cao 1én
nhit 1a 1, thuc chat ddy 1a mot 1at cit voi do cao tin cay 13 1.

Céac s6 logic s€ dugc ky hi¢u bang cac chir cai hoa duogc tin dam nhu: A, B, C,... va
cac ham thanh vién duoc ky hiéu bang pa(x), pex), pa), pc),...

1.3/ S logic dang hinh khoi

Ham thanh vién p, ciia mot sé logic dang hinh khdi thé hién trong hinh (3) c¢6 dang
hinh chuong, doi xting qua dudng thang x = p, xac dinh trong khoang [a,, a,] va duogc dac

trung boi hai tham sé p =%(a1 +a,) va B e (0, a, — p). Pinh chép cua hinh chuéng 13 diém
(p, 1); 2p dugc goi 1a bién do va dugc dinh nghia nhu 1a mdt doan cit tai mic « gifra hai
diém (p — ﬂ,%) va (p+ ,B,%) duoc goi 13 nhitng diém giao nhau.

(,1]

e+, 1)

B a2

g S

|
|
[
0 a1 F'?B .
Hinh (3% 54 logic dang hinh khii

Puong cong trong hinh (3) dugc mo ta boi cdc phuong trinh sau:
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1

2(p—ﬂ—a)2(x_al)2, GISXSP—/B,
1
1 2
— — +1, -p<x<p+p,
u, = 2ﬂz(x p) p—-B<x<p+p @.1)
1
2(p+,8—a)2(x_a2)2’ prpzsa
2
0

S6 logic cua (2.1) 1a mot s6 thuc 1an can p. Boi vi tir “lan can” 1a mo hd va trong
ngit canh logic nén khong duoc dinh nghia mét cach don diéu. Piéu d6 phu thudc vao khoang
xac dinh dugc chon va bién d¢ dugc dung dé phan anh mot truong hop cu thé. Chéng han tap
md vé chiéu cao ciia nhitng nguoi dan 6ng 1a mot trudng hop cu thé cua (2.1) (nhanh trai)
trong khoang [160, 200] véi a; = 140, p =200 va 3 = 30.

Vi du:
Gia san xuit cia mot san phlm 1an can 28 va co thé dugc mé ta boi sb logic A trong
hinh 2.2 nhu sau trong d6 a; =23,a,=33,p=28 vap =3
Ham thanh vién pa(x) cua (2.1) c6 thé nhan duge tir (2.1) bang viée thay thé a;, a,, p
va B bang nhirng gia tri dac biét nhu sau:
M, A

(31,05

|
j (25,0.5) I
el |
|
|

|

|

|

_.I'r ,r'r 1 ]

2t 23 25 2 31 33 =

Hinh 2.2 Gia san phém lan can 28

1.4/ S6 logic dang tam giac
Mot sb logic dang tam giac hodc don gian hon 13 sb logic tam giac v&i ham thanh vién
M4(x) dugce dinh nghia trén R boi:

x—a,
S a<x<a,,
Ay — 4
A xX—a, <
A=p,(x)=y———, a, <x<a,, G.1)
Ay —a, ’
0

trong d6 [a,, a,] 1a khoang xac dinh va diém (ay, 1) 1 dinh (xem hinh )
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81 , aM a2 x
Hinh 54 logic tam giac

Thong thudng trong cac img dung diém ay € (a;, a,) dugc dit tai giita ciia khoang xac

. + Lo .
dinh, vi dy nhu a,, = i 5 % sau dé thay thé gia tri nay vao cong thirc (3.1) thu dugc
2&) al ngal_'_—az’
a, —a, 2
A xX—a a +a
A=, (x)=2— 2, L —2<x<a,,
ILIA( ) Clz _al 2 2 (32)
0

Ta noi rang (3.2) biéu dién mot s6 logic tam gidc & giita, tvong ty nhu s6 logic hinh
khoi va rat dé dé dién ta tir 1an can (lan can téi ay)

S6 logic tam giac rat thuong duoc dung trong cic Gng dung (diéu khién mo, quan Iy
vige ra quyét dinh, thuong nghlep va tai chinh, xa hdi,...). Ching c6 mdt ham thanh vién bao

g6m hai doan thang tuyén tinh A (trai) va A" (phai) giao nhau tai diém (ay, 1) tao nén dang
hinh hoc va cac phép toan trén sb logic tam giac rat don gian.

M M

- / : 1

a a1 +az ] H a 0 -3
1 (a) 3 (b
Hirh . (a) S8 logic tamn giac & gifta (b 28 logic tarn giac & gitta d6i ing qua M

Gia su chung ta dang giai quyet v6i mot gia tri khong chic chin, chung ta co thé chi
dinh gié tri 16n nhat va gia tri nho nhat co thé duoc trong khoang [a;, a;]. I éu chung ta c6 thé
chi dinh mot gia tri ay € [a, a,] dang tin cay dé thé hién mot gia tri chac chan thi dinh cua
tam giac s& 1 (ay , 1). Vi thé voi ba gia tri aj, ap va ay ¢0 thé tao 1ap mot s6 tam giac va mo ta
ham thanh vién cta né. D6 1 tai sao s6 tam giac con dugc viét dudi dang:
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A= (al, am, 3,2) (33)

S6 logic tam giac ¢ giita 1a diém ddi xtng véi truc p. I éu a; = -a, a, = a thi ay = 0. Do
do A=(-a,0,a)

I hanh phai ciia A = (-a, 0, a) khi 0 < x < a dugc dung dé mé ta mot sé duong bé va
duoc ky hiéu 1a A" = (0, 0, a). Téng quat hon, nhanh trai va nhanh phai ca sb tam giac c6 thé
duoc ky hi¢u tuong tng 1a Al = (a1, am, av) va A" = (ay, ay, ay) va duoc xem la s6 tam giac
trai va s6 tam giac phai twong tng.

1.5/ S6 logic dang hinh thang

Mot s6 logic c6 dang hinh thang hay goi tat 14 s6 logic hinh thang dugc dinh nghia trén
R nhu sau:

X—a
-, a, <x<b,
b, —a,
A 1 b, <x<b
_ _ 1 — — Y2
Az, =1"
2
, ,<x<a,
b, —a,
0

S logic hinh thang 14 mot trudng hop dic biét cia sb logic véi dinh phang. Khoang
xac dinh ctia A 1a [a;, a,] va doan dinh phang v&i mat cat oo = 1 ¢6 gia tri chiéu 1én truc x
tuong ing la by va b,. Véi 4 gia tri a;, a,, by va b, chiing ta c6 thé xay dung mdt so logic hinh
thang va dugc ky hicu la
A = (ay, by, by, ay)

I éu b, =b,, s6 logic hinh thang bién thanh s logic tam giac va dugc ghila (a;, ay,
ay, a2). Vi thé mot s logic tam gidc A = (a;, ay;, a5) ¢6 thé dugce viét dudi dang so6 logic hinh
thang 1a A = (a, ay, ay, a2). Khi d6 (ay, ay, a3) = (a;, ay, aw, az)

[ éu [a;, bi] = [ay, by] thi $6 logic hinh thang la doi xung qua duong x :%(b1 +b,). Do

12 mot hinh thang cn tuong tng trong khoang [by, b,] va nhitng s thuc lan can trong khoang
nay.

2 a by hy+hg ha da
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Tuong tu nhu sb logic trai va sb logic phai cua tam giac, chiing ta c6 thé dua ra sb
logic hinh thang trai va so logic hinh thang phai la cac phan cua so6 logic hinh thang.

Al = (ala bla bZa bz)
A= (b1, by, by, ay)

by CS!

2. Ap dung ciia logic mo trong dv doan

Viéc du doan cung cap nhitng khdi niém co s& cho nhing viéc sap xay ra. Kha ning du
doan va wdc luong nhiing sy kién trong tuong lai doi hoi phai nghién ciru trén nhiing ngudn
dir liéu mo ho va xuét phat tur nhiing thay d6i nhanh chong ctia méi truong, mot cong viéc ma
dung logic mo dé giai quyet pht hop hon dung phuong phap phan loai. Viéc phén tich nhing
tinh huéng phirc tap can nhiéu cong strc va nhiéu ¥ kién cta cac chuyén gia. | himg y kién cta
cac chuyén gia thuong khong trung hop nhau, it nhiéu ciing c6 nhing chd giong nhau va
nhitng chd ddi 1ap nhau. Ching s& dugc két hop lai hodc tap hop lai dé tao ra mot quyét dinh.
Trong phan nay phuong phap hoc cua logic m¢ trung binh s€ dugc dé cap va dugc dung nhu
mdt cong cu chinh dé top hop nhiéu mo hinh du doan khac nhau (fuzzy Delphi, quan 1y du an,
du doan theo yéu cau).

2.1/ Gia tri trung binh trong thong ké

Mot trong nhitng khai niém quan trong nhat trong thong ké d6 1a gia tri trung binh
(average hay mean) cua n phép do, n ¥ kién hodc n dai lugng dugc bi€u dién bdi cac so thuc
11, Iy, ...,I, dugc dinh nghia boi

n
ntrn e, Zizl’”i .

r - - s
ave , ; (3.1)

nhitng dai luong nay dugc xem ¢ cung muirc 46 quan trong. Gid tri trung binh tiéu biéu
hodc dai dién cho n dai luong

I éu cac dai lugng nay c6 mirc 46 quan trong khac nhau duoc biéu dién béi cac so6 thuc

21 ) 22 599 ﬁn tuwong tmg thi khai niém trong sb trung binh dugc tinh theo cong thic.
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Ar+o+ A 4
rt o= e =wn et W, =Zwl.rl.
A+ A, P

O day W; duogc goi la trong s6 va dugce cho bai cong thire sau:
A,

m=—’_i=1,2,...,7’l, W1+--'+Wn:zVVi
M+t 4, =

Trong sd phan anh tAm quan trong hodc cudng do6 cua r;

Khai niém trung binh ¢6 thé duoc tong quat hoa bang viéc thay thé nhimng sb mo bang
nhig con s6 thuc trong cong thire (1) va (2). O day chung toi gi6i han lai thu tuc tong quat
hoa dén s6 tam giac va s6 hinh thang.

2.2/ Cac phép toin véi sé tam giac va s6 hinh thang

a) Phép cong trén so tam gidc

I guoi ta da chung minh dugc rﬁng téng ctia hai s tam giac A = (al(l), aM(l), az(l)) va
A, = (al(z), aM(z), az(z)) cling 1a mdt s6 tam giac

At Ay =@, ay®, a,") + (a @ 2,2, 2,®)
— (a](1)+ a](2)’ ay a )+a (1)_{_a (2)) 4)

Cong thirc tong nay co thé duge mo rong cho n sd tam giac va co thé ap dung cho sd
tam giac trai hoac s6 tam gidc phai.

Chang han nhur:
A+ A, = (aM(l) (O] (1)) + (a (2) (2) (2))
= (ay "+ 2,2, ayray® (1)+a o)

1 1 1 1 2 2 2
Al'+ Ay =(a) ), ay®, ay' )) + (al( , ay®, ay ))
= (0, V+ ,@, ayD+ay @, ayP+ay®)

Vidu 1: Tinh tong cta hai s6 tam giac sau:
A =(-5,-2,1), A, =(-3,4,12)

Dua theo cong thirc (4) ta co:
Al +A,=(5+(3),-2+4,1+12)=(-8,2,13)

Dua vao hinh nay ta ¢6 thé hiéu nhu sau: I éu A; mo ta cac so thuc lan can -2 va A, mo
ta cac sO thuc 1an can 4 thi A; + A, s€ thé hién cac s6 thuc 1an can -2+4 = 2.

b) Nhdn s6 tam gidc véi 1 s6 thuc
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Phép nhin mot sd tam gidc A v6i mot sb thuce r cling 13 mot s tam giac:
Ar=rA=r(a,ay a)=(a,rayra)

c¢) Chia s6 tam giac cho mot 6 thuc

Phép chia sb tam giac A cho s6 thuc r duge xem nhu 14 phép nhan s tam giac A véi

ar A 1 .
mot sO thuc — voir #0.
r

A 1 a, a, a
_ :_(al’aM,az) — (_1’_M’l
ror ror
Vi du:
° [ han sb tam giac A = (2,4,5) voi s6 thyc 2 ta duoc:
2A =2(2,4,5)=(4, 8, 10)
o Chia sb tam giac A = (2,4,5) cho 2 ta dugc:
A 1
—=—(2,4,5=(1,2,2.5
) (2,4,5) = ( )
. Vi thé
24 (48,10 A
_@80 o @ 20225 -4
2 2 2

Céac phép toan trén sd hinh thang dugc thyc hién twong tu nhu cic phép toan trén sd
tam giac

d) Céng hai s6 hinh thang

Phép cong hai s hinh thang A, = (al(l), b, ", bz(l), az(l)) va s A2 = (al(z), bl(z), bz(z),
a,'”) ciing 1a mot sé hinh thang.

| | H o a DL @ L@ @
A+ A =@, b, 6,0, 2, + (2%, 5P, b,?, 3,?)
— @ 42,2, 5" 45,2 0,0+ 5,2 2,0 42,2 (7)

Cong thire trén (3.7) ¢ thé duge tong quat hod cho n sd hinh thang va cac sé hinh
thang trai va cac so hinh thang phai.

e) Nhan s6 hinh thang véi mot s thiee
Ar=rA=(ra;, rby;,rbyra,) (8)
f) Chia s6 hinh thang véi mét sé thuc
b, b
ézlA:(a_l’_Z’_Z’a_z r#0 9)

r r r r r r

g) Tong sé tam gidc véi sé hinh thang
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Xét s tam giac A = (al(l)’, aM(l), az(l)) ma c6 thé hién dién nhu mot s6 hinh thang (al(l),
s ay', az(l) va s0 hinh thang A2 = (al(z), b,%, b,?, az(z)) . Dung cong thtrc (7) ta co

1 1 1 1 2 2 2 2
Al + AZ = (al( )a aM( )9 a'M( )9 a2( ) + (al( )9 bl( )9 bZ( )9 a2( ))

a'M(l)

@+ 2,2, ay® + 5,2, ay® + b,®, 2,V + 2,

(10)
2.3/ Trung binh trong logic mo

a) Cong thirc trung binh trong tam gidac

Xét n s6 tam giac A; = (al(i), aM(i), az(i)), I=1,...n.

Str dung phép cong cac sd tam gidc va phép chia s6 tam gidc voi mot s thuc sé& cho ta
sO trung binh trong tam giac A,y

4 = A +...+4

ave

n

1 1 1
@ a )k (a0

n
— (Zizl all ’Zizl alvll 7Zi:1 azl )
n

Va cling 1a mot sO tam giac

1S 1S ) TS
— — (1) (i) (i)
Aave_(mlamMamz)_ _Zal s_ZaMs_zaz (11)
N = =
Vi du:

(i) Cho s6 tam giac A; va A, nhu trong vi du 1. Khi d6 s6 trung binh ciia hai s6 d6 la:
A +4, (-8213)

=(-4,1,6.5
ave 2 2 ( )

(ii) S6 tam giac A", A, va A5 trong vi du 2 ¢6 s trung binh 1a:

A+ A4, + 4y
ST (4’93’12) - (1.333,4)

ave

b) Céng thirc trung binh trong tam gidc c6 trong s6
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[ éu nhimng s6 thuc A;biéu din mic d6 quan trong cia cic s6 tam giac
— (@O @O @y . { N , \ .
Al- =(a,”,ay ,a, ), i=1,...n. Ap dung cong thirc (2), (3) va (11) ta thu dugc trung binh

trong tam giac co trong so.

L A +.+4 4,

ave

A +.+A,
1 1 1
=W, (al( ),a,(w),ag) +.4+w, (al("),ag;”,aé"))
1 1 1
= (Wlal( ),wlafw),wlag) +..+(wna1("),wnag’),wnaé”))

=(wa +.+w a™ wal)+.+wal wal +.+w al)

va c6 thé dugc viét ngan gon lai nhu sau:

n n n
wo_ w w wy (9) () (@)
Ape =(m",my ,my ) = Zwial szwiaMaZWiaz
im1 i=1 i=1

Cong thire trung binh ddi voi s6 hinh thang c6 thé dugc chuyén hoa twong tu nhu (11)
va (12) nhu sau:

c) Cong thurc trung binh trong hinh thang

Gia st 4, =(af’),bf’),bz(’),aé’)),i =1,...,n 1a céc sb hinh thang. Khi d6 sb trung
binh la:
A, =(my,my,,my,,m,)
RO RORPR
C@,0,69 0Dy 1 (@b b, al”

n

_ Qa2 b 2 00 e

i=1

n

d) Céng thirc trung binh trong hinh thang cé trong sé

woo_ w w w w
Ay =(m)" ,my, ,my,,my)
(

PRGOS (n) () p()  (n)
:wl(al b, by vay )+ +w, (a,”,b," b)) ay")

n

n (©)] n (@) n (@) n (@)
_ (Zizl Wiall ’Zi:l Wibll ’Zizl Wibzl ’Zizl Wiazl )

n
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2.4/ Dy doan bing phuwong phap Delphi két hop logic mo

Fuzzy Delphi 12 mét cai tién cta phuong phap Delphi co dién dung dé du doan cac su
kién trong khoa hoc. Phuong phdp nay dugc dé xuat vao thap nién 60 boi Rand Corporation,
Caliornia.

Céc bude chinh dé du doan bang phuong phap nay nhu sau:

(1) Céc chuyén gia c6 uy tin trong linh vyc can du bao sé dua ra du doan vé thoi
diém dién ra cac su ki¢n (khoa hoc, ky thuét, kinh t€...) mgt cach doc lap.

(i)  Céc dir liéu thu thap duoc phén tich va tinh gia tri trung binh. Sau d6, cac két
qua phan tich dugc gui ngugc lai cho cac chuyén gia.

(iii)  Cac chuyén gia dua trén két qua nhan dugc dé tién hanh dy doan lai rdi guri két
qua mai cho nguoi to chirc va két qua phan tich méi s€ dugc goi lai cho cac chuyén gia.

(iv)  Qua trinh nay c6 thé duoc lap lai nhiéu 1an cho dén khi két qua du doan cua cac
chuyén gia hoi tu vé mot két qua ma ngudi t6 chirc vira ¥ nhat. Thong thudng thi chi can lap
lai 2 hodc 3 lan.

Tuy nhién, viéc du doan co mot kho khan la cac thong tin co duoc thuong khong day
du va thiéu tinh chinh xac. Hon nita mtc d6 chinh xac cua cac du doan phu thudc rat nhiéu
vao quan diém chil quan ciling nhu kha ning cua cac chuyén gla. Do d9, thay vi str dung cac
con s chinh xé4c trong qué trinh dy doan chung ta sé sir dung “s6 mo”. S6 tam phan rat phu
hop cho viéc dua ra cic du doan bang cach cho 3 gia tri: gia tri nho nhat, gia tri 16n nhat va
gia tri tin twong nhat. Khi doé gia tri trung binh s€ dugc tinh dya trén phuong phép tinh tri
trung binh cua céc “s6 mo” da trinh bay bén trén.

Y tudng két hop phuong phap Delphi v6i logic mo duoc Kaufiman va Gupta dé xuat
vao ndm 1988 gdm cac budce sau:

~ Budc 1: Chuyén gia E; duoc yéu cau du doan thoi diém xay ra mot sy kién bang
cach cho biét ngay sém nhat, ngay tré nhat va ngay tin tuéng nhat. Thong tin cac chuyén gia
cung cap s€ co6 dang:

A, = (al("),a,(‘?,ag")),i =1..,n

- Bu6c 2: Trudce tién chung ta s€ tinh gia tri trung binh 4, (ml,m M,mz) ctia cac két
qué thu dugc. Sau d6, ching ta tién hanh tinh d¢ léch tam cua ting két qua du doan tuwong ting
cua céc chuyén gia theo cong thirc sau:

Aavg - Ai = (ml - al(i)’ mM - a](\f[)’ m2 - agi))

IS o_ 0l o_ 0ls o_, 0
=—>a"-a",—) a);-a,,—) a,’—a
Gia tri Iéch tam c6 dugc s€ dugc gui trd lai cho cac chuyén gia tuong Gng dé tién hanh
du doan lai.

~ Budc 3: Mbi chuyén gia sau khi nhan dugc két qua phan hoi sé tién hanh dy doan
lai va cho mot két qua mdéi dang:
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B, =(b",p).69)i=1,..n
Qua trinh nay duoc 1ap lai nhiéu lan cho dén khi 2 két qua trung binh lién tiép 1a twong
doi giong nhau.

- Budc 4: Cong viéc dy doan co thé dugce tién hanh lai néu sau khi cé két qua lai
c6 thé nhirng thong tin mdi lam anh huong dén két qua cé duogc.

Phuong phap fuzzy delphi 1a phuong phap ti€u biéu cho cach du doan bang cach két
hop quan diém cua nhiéu chuyén gia dau nganh.

Bai tip minh hoa 1: Uéc lwgng thoi diém ra doi sin pham méi

Két qua dy doan thoi diém xuat hién may tinh c6 kha nang suy nghi cta 15 chuyén gia
may tinh dugc cho trong bang sau (1an thur nhat).

E; A, Thc‘ri’diém Thoi diém co Thoi qiém
som nhat kha nang nhat muon nhat
E, A, a =1995 all) =2003 alV = 2020
E, Ay a® =1997 a?) =2004 a? =2010
E; As a® =2000 at) =2005 al) =2010
E, Ay a® =1998 al¥ =2003 a'¥ =2008
E; As a® =2000 a® =2005 al =2015
Es As a® =1995 a'® =2010 a'® =2015
E; A; a” =2010 al) =2018 a) =2020
Es Ag a® =1995 a® =2007 a® =2013
Eq Ay a® =1995 a®) = 2002 a?) = 2007
Eio Ao a = 2008 al” = 2009 al = 2020
Ei An a =2010 all) = 2020 allV = 2024
Ep A a' =1996 al? = 2002 a'? = 2006
Ei3 Az a =1998 al¥ = 2006 a =2010
Ei4 Ay a™ =1997 al¥) = 2005 al =2012
Eis Ajs a" = 2002 al¥ =2010 al¥ = 2020
Tdng cong 29996 30109 30210

. & ) 1
Khi d6 5: = —E —E E
idotaco: 4, [5 152 15 zj

=1 =1 i=1
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_ (29996 30109 302061 _ (1999 7 2007.3,2014)
15 15 15

b

hay lay gan ding ta c6: 47 =(2000,2007,2014)

D0 1€ch tam cua cac dy doan cua cac chuyén gia tinh dugc nhu trong bang sau.

E; m, —a” m,, —a\) m, —al)
E, 5 4 -6
E, 3 3

E; 0 2

E,4 2 4

E;s 0 2 -1
Eq 5 -3 -1
E, -10 -11 -6
Eq 5 0 1
Eo 5 ) 7
Eo -8 -2 -6
E, -10 -13 -10
E, 4 5

E3 1 4
E4 3 2

Eqs -2 -3 -6

Gia sir rang nguoi tién hanh cudc phong van chua hai 1ong vé6i két qua thu dugc. Khi
do, do 1éch tam tinh dugc trong bang trén dugc guri lai cho cac chuyén gia twong tmg xem xét
va cho ra mdt du doan maéi véi két qua nhu trong bang sau.

E; B; Thoi diém Thoi diém Thoi diém
som nhat c6 kha ndng nhat mudn nhat

E, B, b\ =1996 b)) = 2004 bV =2018

E; B, b =1997 p\?) = 2004 p? =2011

E; B; b =2000 bl = 2005 p®) = 2011

E, B, b\ =1998 p\Y = 2003 p\¥ =2010
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Es B;s b = 2000 ¥ = 2005 b = 2015
Es By b =1997 b\ = 2009 a'® =2015
E, B; b\ =2005 b =2015 bV = 2016
Eg Bs b¥ =1996 ¥ = 2007 bl =2013
Eq By b =1997 b\ =2004 b =2010
Ejo Bio b1 = 2004 b1 = 2009 b1 = 2017
Ej B b = 2004 bl =2015 b =2016
Ei By, b1 =1996 b12) = 2004 b = 2006
Ei3 Bis b =1998 b\ = 2006 b\ =2010
Eiy By b =1997 b1 = 2004 b = 2012
Eis Bis (1% = 2001 19 = 2009 b1 = 2015
Tdng cong 29986 30103 30198

Khi d6 ta co: B, =(1999.07,2006.9,2013.2)

Hay gén diing ta c6: B, =(1999,2007,2013)

A U
1

v

1999 2000 2007 2013 2014

[ hu vay ta co két qua trung binh ctia 2 1an lién tiép la tuong dbi glong nhau. Do do,
ching ta co thé ngung viéc khao sat va chuyén sang giai doan dién giai két qua thu dugc. Tur
két qua thu dugc ching ta c6 thé du doan 13 san phIm méi c6 thé xuét hién trong khoang thoi
gian tir 1999 dén 2013. Hon nira viéc giai mo két qua thu duoc ching ta c6 thoi diém c6 kha
nang nhat 1a vao khoang nam 2007.
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2.5/ Phwong phap Fuzzy Delphi ¢6 trong so:

Su that 1a trong cac linh vyre du doan khac nhau, kha ning am hiéu ciia timg chuyén gia
cling khac nhau. Do d6, cac dy doan ctia cic chuyén gia khac nhau khong thé c6 cuing mot do
tin cdy nhu nhau. I hu vy mtc d6 anh huong cua cac dy doan cua cac chuyén gia tuong ung
dbi v6i két qua cudi cung la hoan toan khac nhau. Dleu nay dan dén mot cai tién cua phuong
phap Fuzzy Delphi bang cach thém vao mét trong sé w; cho timg chuyén gia véi diéu kién

Zn: w, =1. Khi d6 cac budc ctia phuong phap Fuzzy Delphi van khong doi, chi c6 khac 14 trude

khi tinh gié tri trung binh chiing ta phai nhan két qua du doan cua cic chuyén gia véi trong b

tuong ung cua chuyén gia do.

Bai tip minh hoa 2: Vi két qua du doan trong bai tap trude nhung gior day ching ta
c6 thém bang trong so cua tung chuyén gia cu thé. Khi do cac két qua tinh toan c6 dugc nhu

trong bang sau.

E; W; w, X al(i) w, X aj(\? w, X agi)
El 0.1 199.5 200.3 202

E2 0.05 99.85 100.2 100.5
E3 0.5 200 200.5 201

E4 0.05 99.9 100.15 100.4
ES 0.1 200 200.5 201.5
E6 0.05 99.75 100.5 100.75
E7 0.05 100.5 100.9 101

E8 0.1 199.5 200.7 201.3
E9 0.05 99.75 100.1 100.35
E10 0.05 100.4 100.45 101
Ell 0.05 100.5 101 101.2
E12 0.05 99.8 100.1 100.3
E13 0.1 199.8 200.6 201
El4 0.05 99.85 100.25 100.6
E15 0.05 100.1 100.5 101
Tong 1 1999.2 2006.75 2013.9

[ hu vay taco: 4., =(1999.2,2006.75,2013.9) = (1999,2007,2014)
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2.6/ Ung dung Fuzzy Pert trong viéc quan Iy cac dé an

Quan 1y d& an 1a mot cong viée phure tap, déc biét 1a viéc xac dinh tién trinh thuc hién
cac cong viéc. MGdi dé an c6 mot thoi diém bat dau va mot thoi diém két thuc xac dinh. Tuong
tr moi cong viée bén trong dé 4n ciing c6 mot thoi diém bat dau va két thic xac dinh. Cac
cong viéc trong dé an phai dugc thuc hi¢n theo ding mot trinh tu nhét dinh. Do d6, thoi diém
hoan tat clia cac cong viée cling phai duge dy doan trude.

PERT va CPM ¢6 dién

Hai k¥ thuét cd dién dung dé hoach dinh va kiém soat d6 an c6 dién 1a: PERT (Project
Evaluation and Review Technique) va CPM (Crictical Path Method). PERT dugc dé xuét boi
hai quan My trong qua trinh Ién ké hoach san xuat tai ngdm nguyén tir Polaris. CPM cling
dugc dé xuat trong ciing thoi gian boi cac nha nghién ctru & Remington Rand va DuPont dé
bao quan nha may héa chéat. Co vai su twong dong gitta 2 k¥ thuit nay va chung thuong dugc
dung chung véi nhau nhu 14 mot phuong phap thong nhat.

Pé minh hoa cach sit dung PERT va CPM, chung ta s& khao sat qua mot dé 4n duoc
thuc hién boi Fogatty va Hoffmann vao nam 1983. Lich trinh thuc hién céc cong viéc dugc
cho trong bang sau.

Hanh Hanh Hanh Hanh Thoi gian

dong dong phia | dong dong | dong phia sau | du kién hoan tat
trugc thoi (ngay)

A B,C 35

B A C D 35

C A B SE 55

D B C.E F 35

E C D F 50

F D,E G 30

G F G 30

H F 10

Tur nhimng thong tin trong bang trén, ching ta c6 ké hoach thuc hién cc cong viéc nhu
trong so do sau.
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Al Jc | JE|LJFL G| J|H
35 55 50 30 30 10
B D
35 35

So d6 ké hoach thuc hién cac cong viéc cho chung ta thdy mot cach rd rang moi 1é
thudc vé thoi gian thuc hién cac cong viée trong toan bo dé an.

Puong ging ctia so d6 chinh 14 chudi cac cac cong viée theo trinh ty thoi gian tir
dau cho dén kén thuc dé 4n ma c6 thoi gian can thiét dé hoan tat 1a dai nhat. [ hu vy thoi gian
can thiét dé hoan tat dé an cling chinh la tong thoi gian cua duong gang.

Dua vao so d6 ké hoach thuc hién cac cong viéc, chung ta co thé xac dinh
duong ging cua dé an. Trong so d6 trén, du‘ong gang chinh la duong ndi boi cac diu miii tén:
A, C, E, F, G va H. Khi do ta c6 tong thot gian dé hoan tat dé 4n 1a 35 +55+50+30+30
+10 = 210 ngay. Ching ta c6 thé thiy rang 2 cong viéc B va D khong nam trén duong gang.
Hai cong viéc nay c6 thé khong hoan thanh ding tién d6 nhung thoi gian tré khong qua 35
ngay. I éu khong thi cong viéce F trén duong ging s€ bi anh hudng.

PERT dua trén niém tin

Chung ta khong thé du doan chinh xac thdi diém hoan tat cac cong viée. Dé giai quyét
van dé nay cic nha nghién ctru mo rong da tang cuong d chinh xac cua ky thuat PERT béng
cach sir dung xac sut va thong ké.Dé tién hanh du doan bang ky thuat PERT, cac chuyén gia
phai dua ra 3 du doan vé thoi diém hoan tat cac cong vige: thoi diém tot nhat t1 néu nhu moi
chuyén dién ra tot dep, thoi diém kha thi nhat néu moi chuyén dién ra theo ding ké hoach va
thoi diém trong trudng hop xau nhat néu nhu ¢ su cd xay ra. Khi d6 thoi diém hoan tat timg
cong viéc dugc tinh theo cong thurc:

= LA, (3.22)
6

Thot gian tong cong dé hoan tat ca dé an T, chinh la tong cac t, cua cac cong viéc trén
duong ging. Két qua udc lugng tinh theo cong thirc 3.22 s& gan gidng véi cac gia tri trong cac
6 vudng ghi trén so d6 hoach dinnh cac cong viée va thoi gian udc luong hoan tit cac cong
viéc ciing s& mang nhiéu tinh thue t& hon. Tiép theo chung ta s& phai tinh d6 1éch tim cho cac
t. va tién hanh nhiing hoat dong phan tich thong ké khac. Pé don gian, ching ta dé xut
mot giai phap khac thay thé cho viéc sir dung khai niém xac suét trong PERT.

Céc gia tri udc luong t, ty, va t; do cac chuyén gla dua ra dua trén kinh ngh1em va
kién thirc tuy mang nhiéu tinh chu quan nhung khong hé ap dit. Chinh vi vay ban chat cua
viéc khong chic chan trong cac du doan la do tinh khéng rd rang cua sy viéc hon xac sut
xay ra sy vi¢c. PERT khong dé xuat tinh cac gi tri t,ty va t, ma chi phat biéu rang cic gia tri
d6 can dugc udc lugng va két hop lai dé cho ra két qua cudi cing dua vao cong thirc 3.22.
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Sir dung PERT két hop véi logic mo dé dw doan

Chung ta s€ cai tién PERT su dung Fuzzy Delphi dé uée lugng t,ty va t, cho tung
cong viéc. Cac chuyén gia s& dua ra du doan vé thoi diém hoan thanh cac cong viéc dudi dang
s6 tam phan. Khi d6 tng véi timg cong viée chiing ta s& c6 mot con sb trung binh ciing co
dang s6 tam phan. Tiép theo chung ta s& giai md con sd nay dé duge mot gia tri thyc du doan

thoi gian can thiét dé hoan tat cong viéc.

Bai tap ap dung:

Chung ta xem x¢t lai vi du cia bai tap trude va bo di cac gia tri du doan theo PERT )
dién. Gia sir thoi gian can thiét dé thyc hién mdi cong viéc duge du doan bai 3 chuyén gia
khac nhau. Mdi cong viéc trong dé an s& c6 mdt con sb6 wéc luong dang triangular. Trong
bang sau 1a két qua udc luong cho cong viée A.

Chuyén T/ Thoi Thoi Thoi

gia gian nhanh gian c6 thé gian lau

nhat nhat nhat
E, T’ 33 35 38
E, T, 33 34 37
E; T, 32 36 39
~ Tong S 98 105 114
86 i=l1 i

Téng két cac két qua du doan ching ta dugc mot gid tri trung binh cta thdi gian can
thiét dé hoan thanh cong viéc A

A
ave

|

98 105 114

2 b

3 3

j:(32673538)z(3&3538)

Dé giai moi T, chiing ta sir dung mét trong cac cong thirc clia cong thirc 3.15

) _32.67+35+38

max

o) _32.67+2%35+38

max

[0 _32.67+4%35+38

max

=35.22

=35.17

4

6

=35.11

Chung ta co thé thay rang du tinh theo cong thirc nao chung ta ciing ¢ gia tri gan véi
con sO 35 ngay.
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Tuong tu cdc nhoém chuyén gia khac s€ ¢ két qua udc lugng cho cac cong viéc con lai
nhu trong bang sau.

Cong Thoi Thoi Thoi Thoi
viéc gian trung gian tot gian dy gian lau
binh nhat t, kién ty nhat t,
A T 33 35 38
B T’ 32 35 38
C TS, 51 54 58
D T 32 34 36
E T: 46 50 53
F Th 27 30 33
G TS 27 29 32
H Tr 7 10 12

Khi giai mo cac gia trj trung binh trong bang trén ching ta c¢6 so d6 thuc hoach dinh
cong viéc nhu sau.

Al Cc |, B || F J G |, H
35 54 50 30 29 10
B D
35 34

S6 tam phan T can thiét dé hoan tat dy an chinh la tong 7' ,i=A, C, E, F, G, H.

ave

T=T!+TS +TF +T" +T° +T" =(192,208,226)

ave ave ave ave ave ave

[ hu vay thoi gian can thiét dé hoan thanh dy 4n khoang tir 192 dén 226 ngdy, ma
nhiéu kha nang 1a 208 ngay c6 dugc bang cach giai mo so T.

Lén lich cAp phat tai nguyén

Khoang thoi gian can thiét dé hoan tit cong viéc co anh huong mat thiét d¢én cong viéc
phan cong nhan vat lyc. Tat ca mo ngudi deu c¢6 cam nhan rang can phai xac dinh dudng ging
ctia so d0 hoach dinh cong viéc trude khi tién hanh phan cong tai nguyén thuc hién cac cong
viéc. Viéc du doan thoi gian can thiét dé hoan thanh dy 4an duoc thuc hién véi gia thuyét la
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cac tai nguyén can thiét ludn ludn sin san cip phat khi cong viéc can dén. Tuy nhién trong
thuc té c6 rat nhiéu van dé phirc tap nay sinh. Thong thudng ngudi quan 1y du an c6 thé trang
bi thém cac tai nguyén can thiét dé rit ngan thoi gian hoan tat dy an. Song didu d6 dong nghia
v6i viée tang chi phi thue hién dy 4n. I hu vAy phuong cach tot nhét 1a chung ta tim cach dé
rGt ngan thoi gian tién hanh du an.

Bai tip ap dung (Phén 2)

Trude khi tién hanh thuc hién viée rat ngan thoi gian, ching ta cd cac quy wde nhu sau.
t,: thoi gian du dinh dé hoan tat cong viéc

t.: thoi gian ngan nhat c6 thé hoan tit cong viéc

C,: chiphi du kién dé hoan tat cong viéc

C.: chi phi thip nhit c6 thé

Pé rat ngin thoi gian hoan tat dy an thuc chat 1a di rat ngan duong ging cia so do
hoach dinh cac cong viéc. Viéc rut ngén thoi gian thuc hién cac cong viéc B va D hoan toan
khong lam giam thoi gian hoan tit du an. Song, chung ta ¢ thé st dung mdt phan tai nguyén
dé thyc hién B va D dung cho viéc thyc hién cong viéc C va E. Tuy nhién & day chung ta gia
str khong thue hién giai phap nay.

Gia s ré“mg két qua dy doan thoi gian hoan tat tung cong vi¢e da dugc thuc hién va co
két qua nhu trong bai tap trén.

I hu vay ching ta con phai tién hanh dy doan thoi gian ngan nhat cé thé t., chi phi du
kién C, va chi phi thap nhat C, cua ting cong viéc tuong bang cach st dung Fuzzy Delphi.
Gia tri sau khi da giai mo cho céc dai lugng trén lan lugtla ¢, ¢ ,C, vacC,

Cmax nmax

Tiép theo ching ta xét qua vi du vé wdc luong gia tri C, cho hanh dong A. Cac gia tri
con lai dugc ude luong bang cach tuong tu.

Viéc wdc lugng gia tri C, dugc tién hanh bdi 3 chuyén gia. Két qua udc lugng cua ting
chuyén gia 1a mdt con sb dang triangular C, = (C,, Cym, Cyp). Trong d6 C,; 1a chi phi cho
truong hop tot nhat, Cpy 14 chi phi trong truong hop binh thudng va C,, 1a chi phi cho truong
hop x4u nhét.

Chuyén Cui Cum Ch2
gla

E, 18000 20000 22000

E, 19500 21000 22000

E, 17000 19500 21000

Tong 54500 60500 65000

Khi dé taco: C;' =(18166.67,20166.67,21166.67) ~ (18000,20000,21500)
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Tién hanh giai mo con sd trén ta duge chi phi ude tinh khoang 20000.

Céc nhom chuyén gia khac s€ udc lugng cac gia tri con lai cho tat ca cac cong viéc trén
duong gang cua so do hoach dinh cong vi¢c vdi két qua nhu trong bang bén dudi.

Dé tién hanh rat ngin thoi gian cia duong ging, PERT dua ra khai niém do truot gia
dugc tinh nhu trong cong thirc sau
C ..—C

nmax ¢ max

t —t

nmax cmax

k:

Trong hinh bén dudi, ching ta co thé théy rod ré“mg khi gia tri t; nax g1dm Ve t, a0y thi gia
tr1 C,, max S€ tAng 1€n gid tr1i C pax

chi
phi
Comax | ____
Comax | ____
| | thor
fe max t max gian

Gia su rang viéc két qua udc lugng cua cac chuyén gia va hé so k tuong ing cua cac
cong viéc trong dy an nhu trong bang sau

Co t, te Ch max Ce max Hé sd k
ng viec max max ($/ngay)
A 35 25 20000 26000 600
C 54 30 30500 40500 417
E 50 32 28000 35000 389
F 30 22 18500 25000 813
G 29 20 15000 19000 444
H 10 8 7000 8000 500

I 61 chung vi€c trang bi thém tai nguyén dé rat ngan thoi gian hoan tat dy 4n nén duoc
bat dau voi nhitg cong viée co hé s6 truot gia thap nhat.

Cong Thoi gian Chi phi Haé sd truot
viée rat ngan duoc t, pax | VUOL troi Ce ax gia ($/ngay)
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— te max — Ch max
E 18 7000 389
C 24 10000 417
G 4000 444
H 2 1000 500
A 10 6000 600
F 8 6500 813

Gia st rang nguoi quan ly dy an mudn rat ngan doi dai duong gang tu 208 ngay xuong
con 108 ngay, tirc can giam 28 ngay. Khi d6 vdi s6 liéu nhu bang trén ching ta thdy rang
trong s6 cac .cong viée trén duong gang thi cong viée E c6 hé so truot gia thap nhat. | hu vay
bing cach dau tu thém 7000$ chung ta co thé rat ngan duoc 18 ngay do d6 can phai rat thém
10 ngay nita. Cong viée co hé sb k thip nhat tiép theo 1a cong viée C va dé rat ngan thém 10
ngay ching ta can du tu thém 10 x 417 = 41708.

BAI TAP

1. Cho2tapmo A, B, Ctrong X={1,2,3,4,5,6,7,}

X 1 2 3 4 5 6 7

#A 104 0.1 0.8 |0 0.7 1 0.9

uB 0.7 0.1 0.3 04 |08 |09 |0

Tim A UB,AnB,A\B, -A n—B

2. Cho3tap mo A, B, C trong X = {1,2,3,4,5,6,7, 8}

X | 2 3 4 5 6 7 8

#A 108 103 0.5 0 0.4 1 0.6 [0.1

uB (05 (09 (02 |04 |08 |05 |0 0.7

uC 102 0.1 08 (05 (03 |07 (09 |03

a. Kiém ching cong thic
AuB) "nC=(AnC)uBnO)
AnB) uC=(Au(C)nB U
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3. Cho céc tap mo sau:

z 0<x<3
3
A \ . o . . n 1 3<x<5

Tap mo A dinh nghia dua theo ham thanh vién: u, =

77X 5<x<7
2

0 x>7
X 0<x<2
2

Tép mo B dinh nghia dua theo ham thanh vién: g, =42 - X o<x<4
0 x>4

a. V& do thi biéu dién cac tip mo A va B.
b. Biéudién 4,4NB,AUB trén dd thi.

Pé thi tham khio tric nghiém giira ky (30% tong diém moén hoc)

Trac nghiém:
1. Phat bi€u nao la ménh de?
a. Hom nay troi that dep qua!

b.

I gy mai 1a tht 7, ban c6 biét khong?

c. Mot con ngua dau ca tau bo co.

d.

Thoi em hdy vé, qué huong dang chd em dé.

2. Chan tri cia ménh dé Vxe R,[(x=3=0) — (x> —4x+3=0)] la:

c. bung. b. Sai.

3. Chan tri cia ménh dé luong tu héadxe R,y e R,[(x-2y =5 A2x+y=4)] la:

4. Phu dinh cua ménh dé ax e R,VyeRVzeR[(x*=y"+2°) > (x>2)] la:

a
b.
C.
d
e

a. Pung. b. Sai.

VxeR,VyeR,IzeR,[(x* =y’ +2°) > (x> 2)]
dxeR,AyeR,IzeR[(x* 2y +2*)A(x22)]
VxeR,IyeRIAzeR,[(x* =y +2°)A(x< 2)]
VxeR,IyeRIAzeR,[(x* %y +2°) > (x<2)]
Tat ca déu sai

5. Phu dinh cua biéu thirc ménh d& xzv[(yv z) - xv]

a.

b.

xzVv [(;\/ z)—> ;;]

xE/\[(;/\z) > ;;]
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C. xz—> [(; AZ) /\;;]
d. xz>[(yvz)—>xry]
e. Tt ca déu sai
6. F= xy > [yzv yx)], biéu dién F duéi dang chuln hoi hoan toan la:

f=(xvyvz)(xv yvo)(xvyvz)
b‘f:@v;vﬂﬁw;vb
jE%xv}vZXxvyv;)
f :(; VIVZ) (xv}zvg) (xv yv;)

e. Tat ca déu sai

®

o

o

7. F= xzv(yz—> yz) biéu dién F dusol dang chuln tuyén hoan toan 1a:

f=xyzvx YEZVXYIVX yzvx vz

a.
b, f= xyzvxyzvxyzvxyzvxyzvxyz

f xyzvxyzvxyzvxyzvxyzvxyz

o

d [=XyzvXyzvXyzvXYZVXYINVXYZ
e. Tt ca déu sai
F = xyzvxzvxy, khi d6 cong thic d6i ngiu cua F 1a:
a. F' = XVZVXZV XY
b. F'= (xvyvz)(xvz)(xvy)
c. F'= (xvyvz)(xvz)(xvy)
d. F'= (xvyvz)(xvz)(xVvy)
e. Tt ca déu sai
9. Coéng thitc 12 [x > (y v X)]A[(x Vv 2) > ()] A (x = 2)
a. Cong thtrc hafmg dang.
b. Cong thtrc hang sai
c. Cong thirc kha dung/sai
10.Cong thic 13 (x > y)A(xz > ) A(y > 2)Ax
a. Cong thirc hang diing.
b. Céng thirc hang sai
c. Cong thuc kha dung/sai

PE THI THAM KHAO HET HQC PHAN (90 phut)

Cau 1(2d). Xac dinh chan tri cia cac ménh dé lugng tir hoa sau:
a. VxeR[(x* —6x+5=0)—> (x—3<2)]
b. VxeR,IyeR,[(x—y=2)A(x+y=-3)]
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c. IxeR,IyeRVzeR,[(X* =" -2") > (x> 2)]
d. IxeR,IyeR IzeR,[(2x* =2)*-2") > (x < 2)]
Céu 2 (1d): Dung cac qui tic suy dién dé chimg minh két luin sau:
=pVvq,(sv—q),(Tv-s),pruj

S.rnu
Cau 3 (2d): Trong 1 tran thi dau dbi khang vo thuat Vovinam, thi sinh s€ dugc tinh 1a 1
diém néu nhu c6 it nhat 2 trong s6 3 trong tai phat co. I guoi ta thiét ké 1 may chim diém
cho cac tran dau vai thé thac thi ddu nhu vay.
a. Tim cong thic logic trong tng v6i may chAm diém nay.
b. Hay v€ mach di¢n tir twong ng véi cong thirc nay (khong rat gon cong thurc).

Cau 4 (1d): Cho G=n—[m— (mvnv p)], hiy duva G vé dang thirc chi dung phép
toan hoi va phu dinh dé biéu dién cho cong thirc trén.

Cau 5 (1d): Him mo F(x,y)= 256_—;;;) trong logic md 13 ham chuln hay ham dbi chuln
chuln ?
Cau 6 (3d): Cho cac tap mo sau:
A = {(x1, 0.3), (x2, 0.3), (x3, 0.1), (x4, 1), (x5, 0), (x6, 0.3), (x7, 0.6)}
B = {(x1, 0.4), (x2, 0,6), (x3, 0.5), (x4, 0.8), (x5, 0.2), (x6, 0.9), (x7, 0.3)}
C={(x1, 0), (x2, 0.2), (x3, 0.6), (x4, 1), (x5, 0.7), (x6, 0), (x7, 1)}
a. Tap mo nao dugc goi la dat chuln ?

b. Tim hgt, supp, core, card cta cac tap mo trén.

c. Tim 4UC,(ANnBNC),(AUB)NC.
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PE TAI CONG PIEM CUOI KY

1. Hay tim hiéu vé cc cong cu dé v& mach dién trong phan mém MS. Visio va thuc hién
vé tit ca cac cong thire ham logic sau:

a. F=xyzvxz

b. F=xyz®xyz

c. F=xy(yz®xy)

d F=xyzt®xyz®z¢

e. F=yz®xy vz

f. F=xyztvxyvxztvxyt

Tim hiéu vé sy phat trién va céc thanh tyu cta nganh toan ing dung trong tin hoc.
Tim hiéu vé hinh thanh va phat trién ctia ngdn ngit 14p trinh prolog.

Tim hiéu vé hinh thanh va phat trién ctia ngon ngit 1ap trinh lisp.

Tim hiéu nhitng thanh tyu c6 dugce tir viée tng dung logic md trong thoi gian gan day.

A

Lap trinh trén ngdn ngit prolog tit ca cac bai tap vé danh sach trong bai hoc sd 6.
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