LOI NOI AU

Trong céc nim qua, nhiéu tai liéu ciia nganh cong nghé thong tin di duoc gidi thidu
nhiéu cho cac cén bd nghién clru, ing dung va sinh vién ¢ bac dai hoc. Tuy nhién céac
gido trinh ctia nganh hoc nay chua dép ung dugc nhu cau cua sinh vién céc truong dai
hoc, dic biét d6i voi sinh vién khu vuc mién Trung.

Vi vay, chiing t61 bién soan giao trinh “Tri tu¢ nhan tao”, mdot mon co s& chuyén
nganh trong chuong trinh dao tao Cir nhan Tin hoc, ngoai muc dich xdy dung nhiéu
gido trinh trén mot khung chuong trinh dao tao, ma con giup cho sinh vién ¢ tai li¢u
hoc tap phii hop véi hoan canh thuc té ciia Pai hoc Hué.

Trong cudn sach ndy, sinh vién dugc lam quen v6i mot s6 kién thirc co ban nhat
vé cac phuong phap tim kiém 10 gidi va cac phuong phap xur 1y tri thirc. Ngoai
ra, cudn sach ciing gi6i thiéu mot sb chu:cmg trinh cai dat, nhim giup sinh vién
c6 thé hiéu mot cach tudng tan cac giai thuat, ddng thoi tin tudng rang cac giai
thuat nay co thé 4 ap dung thuc té va cai dit dugc trén may tinh mot cach dé dang.

Céac nodi dung trinh bay trong cudn sach di timg duoc giang cho sinh vién nganh
Cong ngh¢ Thong tin tai Dai hoc Hué trong nhiing ndm vira qua.

Cubn sach ra doi dudi sy gilp d& vé mat vt chat cling nhu tinh than cua Dai
hoc Hué, Trudng Pai hoc Khoa hoc va dic biét 1a Ban cha nhiém Khoa Cong
nghé Thong tin va cac ddng nghiép thudéc Bo moén Khoa hoc May tinh. Ching
t6i xin gui téi ho 1ong biét on. Xin chan thanh cam on cac ban bé di ¢ cii va
giup cho cudn sach sém duoc hoan thanh.

Mic du da hét stc cé gang, tuy nhién cudn sach ciing khong tranh khoi nhiing
thiéu sot. Chung t61 rat -mong duoc sy gop ¥ cua cac doc gia, dac bigt d6i véi cac
dong nghiép va sinh vién dé cudn sach ngay cang hoan thién.

Hué, thang 7 nam 2004
Tac gia
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Chuong 0 MO PAU

1. Tong quan vé khoa hoc Tri tué nhén tao.

Trong Cong Ngh¢ Thong Tin, Tri Tué¢ Nhan Tao (Artificial Intelligence) la
mdt nganh mai, nhung phat trién rat manh mé va dem lai nhiéu két qua to 1on.
Con nguoi thuong ty cho minh 1a sinh vat thong minh vi kha nang tri tu¢ dong
vai trd quan trong trong cudc séng. Trong vin hoc ciing di timg c6 nhing cau
chuyén dé cao vé tri théng minh ctia con nguoi.

Tri Tu¢ Nhan Tao chi mdi hinh thanh tor nam 1956. Tuy nhién, viéc nghién
ctru tri tu¢ da c6 tir lau. Trén 2000 ndm trudce, céc nha trict hoc da tim hicu vé
cach thirc nhin nhan, hoc tap, nhd va suy ly. Viéc ra doi cia may tinh dién tr
vao nhimg nim 50 cua thé ky 20 da sinh ra khuynh huéng dwa céc linh vuc
nghién ctru tri tué vé cac van dé Iy thuyét va thuc nghiém trén may.

1.1. Doi twong va muc tiéu nghién ciru ciia tri tué nhan tao.

Tri tué nhan tao nghién ctru vé cach hanh xtr thong minh (intelligent
behaviour) voi muc tiéu 13 xdy dung Iy thuyét day du vé thong minh dé co thé
giai thich dugc hoat dong thong minh ctia sinh vét va ap dung duoc cac hiéu biét
vao cac may moc néi chung, nhim phuc vu cho con ngudi.

- V& mit k¥ thuit: Tao ra cac may thong minh dé giai quyét van dé thuc
té dung cac ki thuat AL

- Khoa hoc: Phat trién céc khai niém va thuat ngir dé hiéu dugc cac hanh
xur thong minh cua sinh vat.
1.2. Vaitro cia Tri Tué¢ Nhian Tao.

Tri tué nhan tao bao quét rat nhidu finh vuc nghién ctru hep. N6 nghién ciru

tir cac linh vic tong quat nhu may nhan biét, suy luan logic, dén cac bai toan

nhu choi co, ching minh dinh Iy. Thuong thi cac nha khoa hoc & cac linh vuc



khac tim dén vi tri tué nhan tao & cac ky thuat h¢ théng hoa va tu dong hoa cac
XU Iy tri thirc cling nhu cac phuong phap thudc linh vuc mang tinh nguoi.

Tri tué nhan tao nghién ctru k¥ thuat 1dm cho may tinh cé thé “suy nghi mot
cach thong minh” va m6 phong qua trinh suy nghi cua con nguoi khi dua ra
nhitng quyét dinh, 161 gidi. Trén co s do, thiét ké cac chuong trinh cho may tinh
dé giai quyét bai toan.

Su ra do1 va phat trién cta Tri tué nhan tao da tao ra mot budc nhdy vot veé
chat trong ky thuat va ky nghé xu Iy thong tin. Tri tué nhan tao chinh 13 co sé
ctia cong nghé xir Iy thong tin mdi, doc 1ap véi cong nghé xir Iy thong tin truyén
thong dya trén van ban gidy to. Diéu nay duoc thé hién qua cac mit sau:

- Nho nhitng cong cu hinh thitc hoa (cac md hinh logic ngdén ngit, logic
mo,...), cac tri thirc thu tuc va tri thire mo ta c6 thé biéu dién duogc trong
méy. Do vy qua trinh giai bai toan duoc tién hanh hiru hiéu hon.

- M0 hinh logic ngén nglt dd moé rong kha nang mg dyng cua may tinh
trong linh vire doi hoi tri thire chuyén gia & trinh do cao, rat khé nhu: y
hoc, sinh hoc, dia Iy, tuy ddng hoa.

- Mot s6 phan mém tri tué nhan tao thé hién tinh thich nghi va tinh mém
déo d6i véi cac 16p bai toan thudce nhiéu linh vuc khac nhau.

- Khi may tinh duogc trang bi cac phan mém tri tué nhan tao ghép mang sé&
cho phép giai quyét nhitng bai toan ¢& 16n va phan tan.

1.3. Cac k¥ thuat Tri tu¢ nhan tao.

C6 nhiéu ky thuat nghién ctru, phat trién nganh khoa hoc Tri tu¢ nhan tao.
Tuy viy, cac ki thuat Tri tué nhan tao thudng kha phire tap khi cai dit cu thé, Iy
do 14 cac k¥ thudt nay thién vé xtr Iy cac ky hiéu tuong trung va doi hoi phai str
dung nhing tri thirc chuyén mon thudc nhiéu linh vie khac nhau.

Do vay, cac ky thuat Tri tu¢ nhan tao hudng to1 khai thac nhitng tri thirc veé
finh vuc dang quan tim duoc mi hod trong may sao cho dat dugc mirc d6 tong

quat; dé hiéu, dé dién dat thong qua ngdn ngir chuyén mon gan giii véi ngdn ngir



ti nhién; d& stra d6i, hiéu chinh, d& st dung, khai thdc nhim thu hep céc kha

nang can x¢ét dé di to1 o1 gidi cudi cung.

Cdc ky thudt Tri tué nhén tao co bin bao gom :

Ly thuyét giai bai toan va suy dién thong minh: Ly thuyét giai bai toan
cho phép viét cac chuong trinh gidi cdu dd, choi cac tro choi thong qua
cac suy luan mang tinh nguoi; cac hé théng ching minh dinh Iy. Ngoai ra
céc hé thdng hoi dap théng minh con cho phép luu trix va xtr Iy khdi Iwong
16n cac thong tin.

Ly thuyét tim kiém may rai: Ly thuyét ndy bao gdm cac phuong phéap
va ky thuat tim kiém v6i sy hd tro cua thong tin phu dé giai bai toan mot
céach c6 hi¢u qua.

Céc ngon ngir vé Tri tué nhin tao: Pé xtr Iy céc tri thirc nguoi ta khong
chi str dung cac ngdn ngir lap trinh dung cho cac xt Iy dit liéu s6, ma can
c6 ngodn ngilt khac. Cac ngdn ngir chuyén dung nay cho phép luu trir va xi
ly théng tin ky hiéu. Mot sd ngdn ngit dwoc nhidu nguoi biét dén 1a
IPL.V,LISP, PROLOG.

Ly thuyét thé hién tri thirc va hé chuyén gia: Tri tué¢ nhan tao 13 khoa
hoc vé thé hién va sir dung tri thirc. Mang ngit nghia, lugc do, lo gic vi tur,
khung 14 cac phuong phap thé hién tri thirc thong dung. Viéc gin lién
cach thé hién va str dung tri thirc 14 co s& hinh thanh hé chuyén gia.

Ly thuyét nhan dang va xir Iy tiéng néi: Giai doan phat trién dau cia
Tri tué nhan tao gin voi Iy thuyét nhan dang. Cac phuwong phap nhan dang
chinh gém: nhan dang hinh hoc, nhan dang dung tam 1y hoc, nhan dang
theo phuong phap ham thé, dung may nhan dang. Gng dung cua phuong
phap nay trong viéc nhan dang chir viét, 4m thanh.

Ngudi may: Cudi nhitng ndm 70, ngudi may trong cong nghiép da dat

duoc nhi€u tién bd. Nguoi may c6 bd phan cam nhan va cac co ché hoat



dong duoc ndi ghép theo su diéu khién thong minh. Khoa hoc vé co hoc
va Tri tué nhan tao dugc tich hgp trong khoa hoc ngudi may.

Tam ly hoc xir ly thong tin : Cac két qua nghién ciru ctia tim Iy hoc giup
Tri tué nhan tao xay dung cac co ché tra 16 theo hanh vi, c6 y thirc; no
gitip cho viéc thuc hién cac suy dién mang tinh nguoi.

Ngoai ra, xir ly danh sach, ky thuit dé quy, ky thuit quay lui va xir ly
cti phap hinh thie 13 nhitng k¥ thuat co ban cua tin hoc truyén théng co
lién quan truc tiép dén Tri tué nhén tao.

2. Lich sir phat trién ciia Tri Tué Nhan Tao.

Lich sir ctia Tri tué nhan tao cho thdy nganh khoa hoc nay c6 nhiéu két qua

dang ghi nhan. Theo cac mdc phat trién, nguoi ta thay Tri tué nhan tao dugc

sinh ra tir nhitng nam 50 v&1 cac su kién sau:

Turing dugc coi 1a nguot khai sinh nganh Tri tu¢ nhan tao boi phat hién
ctia 6ng vé may tinh co thé luu trit chwong trinh va dit liéu.

Thang 8/1956 J.Mc Carthy, M. Minsky, A. Newell, Shannon. Simon ,...
dua ra khai niém “tri tué€ nhan tao”.

Vao khoiang nam 1960 tai Pai hoc MIT (Massachussets Institure of
Technology) ngdn ngit LISP ra doi, phi hop véi cac nhu cau xt Iy dic
trung ctia tri tué nhan tao - d6 1a ngdn ngit 14p trinh du tién ding cho tri
tué nhan tao.

Thudt ngt Tri tu¢ nhan tao dugc dung dau tién vao nam 1961 cling tai
MIT.

Nhitng nam 60 13 giai doan lac quan cao do vé kha niang 1am cho may tinh
biét suy nghi. Trong giai doan nay ngudi ta di dugc chimg kién may choi

cd dau tién va cac chuong trinh chimg minh dinh Iy tu dong.



Cu thé: 1961: Chuong trinh tinh tich phan bét dinh

1963: Céac chuong trinh Heuristics: Chuong trinh chirng minh céac
dinh Iy hinh hoc khong gian c6 tén 1a “tuwong tu”, chuong trinh choi co cua
Samuel.

1964: Chuong trinh giai phuong trinh dai s6 so cip, chuong trinh
tro giip ELIZA (c6 kha nang lam viéc giéng nhu mot chuyén gia phén tich tim
Iy).

1966: Chuong trinh phan tich va tong hop tiéng noi

1968: Chuong trinh diéu khién nguodi may (Robot) theo d6 an “Mat
— tay”, chuong trinh hoc noi.

e Vao nhitng nam 60, do gidi han kha nang cua céc thiét bi, bd nhé va dac
biét 1a yéu t6 thoi gian thuc hién nén c6 sy kho khan trong viée tong quat
hoa céc két qua cu thé vao trong mot chuong trinh mém déo thong minh.

e Vio nhitng nam 70, may tinh v&i bd nhé 16n va tdc do tinh todn nhanh
nhung cac phuong phap tiép can Tri tué nhan tao cii van thét bai (do su
bung nd t6 hop trong qua trinh tim kiém 101 giai cac bai toan dit ra).

e Vio cudi nhitng nim 70 mot vai két qua nhu xtr Iy ngdn ngit tu nhién,
biéu dién tri thirc va giai quyét van dé. Nhimng két qua do di tao diéu kién
cho san phém thuong mai dau tién cta Tri tué nhan tao ra doi do 1a Hé
chuyén gia, dugc dem dp dung trong cac linh vuc khac nhau (H€ chuyén
gia 13 mot phan mém may tinh chira céc thong tin va tri thirc vé mot linh
vuc cu thé ndo do, c6 kha ning giai quyét nhitng yéu cau cta ngudi str
dung trong mdt muc do nao do, & mdt trinh 0 nhu mot chuyén gia con
nguoi co kinh nghiém kha 1au nam).

e M0t sy kién quan trong vao nhitng nam 70 1a sy ra do1 ngdn ngit Prolog,

tuong tu LISP nhung n6 co6 co s& dir licu di kem.



e Vio nhiing nam 80, thi truong cic san pham dan dung da c6 kha nhicu

san pham o trinh d6 cao nhu: may git, may anh,... sit dung Tri tué nhan

tao. Cac hé¢ théng nhan dang va xtr ly anh, tiéng noi.

e Nhimng nam 90, cac nghién ctru nhim vao cai dit thanh phan thong minh

trong cac hé thdng thong tin, goi chung 13 cai dat tri tué nhén tao, 1dm 15
hon céac nganh cua khoa hoc Tri tu€¢ nhan tao va tién hanh cac nghién ctru
moi, ddc biét 1a nghién ctru vé co ché suy Iy, vé Tri tué nhan tao phan

tao, v€ cac mod hinh tuong tac.

Nhirng dic trung cda Tri tu¢ nhan tao

Tri tué nhan tao xir Iy thong tin theo trat tu ky hiéu. Cac thong tin gdm:
khai niém, luat, cac déi twong ? dung cho suy ly. Khi niém co ban trong
Tri tué nhén tao 13 sy thé hién, suy ly, nhan biét, viéc hoc va hé théng co
s& tri thic.

Phuong phap may rai hay dugc dung trong Tri tu€ nhan tao. Phuong phap
ndy cho phép giai hai 16p bai toan kho. Thir nhét 1a nhing bai toan chua
co6 thuat giai ( bai toan nhan biét, ra quyét dinh). Thtr hai 1a cac bai toan
da c6 thuat giai nhung d6 phuc tap 16n ( ching han bai toan choi co).

Tri tué nhan tao xét dén nhimg thong tin khong day du, khong chinh xac,
c6 vé mau thuan. Tuy vay, cac két qua cua Tri tu€ nhan tao 1a cu thé.

Viéc tuong tac nguoi- may di d6i véi nhan biét ty dong Ia can thiét trong
Tri tué nhan tao. Céc bai toan nhan dang 1a vi du vé yéu cau nay.

Tri tu¢ nhan tao lién quan dén nhiéu linh vuc, nhu cac ky thuat mai, logic
hoc, khoa hoc nhén biét, ngon nglr hoc, khoa hoc vé to chirc, than kinh
hoc. Tri tué nhan tao connam trong cac linh vuc nghién ctru ning cao, céc

dé an nghién ctru quan trong.
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3. Mt sd van dé Tri tué Nhéin tao quan tam.
Nhitng véin dé chung

Khoa hoc Tri tué nhén tao lién quan dén cam gidc, tri gidc va ca qua trinh tu
duy théng qua céc hanh vi, giao tiép. No co cac dinh huéng nghién ciru, Gng
dung sau:

1- Tim va nghién ctru cac tha tuc gifip con ngudi tién hanh cac hoat dong
sang tao. Cong vi¢c sang tao dugc thuc hién trén mo hinh theo céu trac, chire
nang va st dung cong ngh¢ thong tin.

2- Dung ngdn ngir ty nhién. Trude hét 1a ngdn ngir duge dung dé thé hién tri
thirc, tiép thu va chuyén hoa sang dang c6 thé xir Iy duoc.

3- Hinh thtic hod cac khia canh, cac hanh vi lién quan dén Tri tué nhan tao.

Do viy ¢6 thé xdy dung cac bai toan mang tinh ngudi va thong minh.
Céac hoat dong 1on trong Tri tué¢ nhan tao bao gom: ching minh dinh 1y, xir Iy
ngdn ngir ty nhién, hiéu tiéng ndi, phan tich anh va hinh, nguodi may va hé
chuyén gia. V& cai dat hé théng, khuynh hudng hién tai cta Tri tué nhan tao 1a
cai dat cac h¢ Tri tu€¢ nhan tao trong cac h¢ théng khac, dac biét 1a trong cac hé
thong tin hoc.

Nhirng van dé chua dwoc giai quyét trong Tri tué nhin tao

Nhirng thanh tyu nghién ctru va ting dung céc ky thuat Tri tué¢ nhan tao da
khang dinh tinh thuc tién cta cic du an xdy dung may tinh c¢6 kha ning suy
nghi. Tuy vAy trong mot s6 pham vi, may tinh con thua xa so v6i hoat dong
cita hé than kinh con nguoi:

Su khac nhau trong hoat dong giira may tinh va bd nfo con nguoi, diéu nay
thé hién wu thé cia may tinh so v&i bo ndo ngudi vi kha ning tinh toan rat 16n
(nhét 13 trong cac chuong trinh xir Iy dit liéu 16n).

Xuw ly song song: mac du cong nghé dién tir hién dai cho phép xay dung cac
bo da xir Iy, song may tinh khéng thé hoat dong song song nhu bd nio con

nguoi dugc.
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Kha néng dién gidi: con nguoi ¢ thé xem xét cing mot van dé theo nhimg
phuong phép khac nhau, tir d6 dién giai theo cach d& hiéu nhat. Nguoc lai, su
linh hoat nay khong thé mé phong dugc trong cac hé thong Tri tué nhan tao.

Légic roi rac va tinh lién tuc: mot thach dd 16n véi cac hé théng Tri tué
nhén tao 14 kha niang két hop cac phuong phap xir Iy thong tin trong mdi truong
lién tuc vo1 céc thao tac xir Iy thong tin ro1 rac.

Kha néing hoc: mic du hién nay may tinh c6 nhiéu tinh ning cao nhung
ciing khong thé mo phong duge hoan toan kha ning hoc gidng bd ndo con
nguoi.

Kha néng tw t6 chive: cho t6i nay, ngudi ta chua thé tao lap dugc cac hé
théng Tri tué€ nhan tao c6 kha nang tu t6 chirc, tu diéu khién hoat dong cua nd dé
thich nghi v1 mo1 truong.

Nhiing van dé diit ra trong twong lai ciia Tri tué nhin tao.

Trong tuong lai, nhitng nghién ctru va ung dung cua Tri tu¢ nhan tao tap
trung vao céc van dé 1on sau:

Nghién ctru va thtr nghiém cac mang Neuron, cac hé théng Tri tué nhan tao
mod phong chirc nang hoat ddng ctia bo nao vdi cac kha nang hoc, tu t6 chire, tu
thich nghi, tong quat ho4, xir Iy song song, c6 kha niang dién giai, xir Iy thong tin
lién tuc va roirac.

Nghién ctru va tao lap cac hé thong c6 giao tiép than thién gitta nguoi va
may trén co s& nghién ctru nhéan thirc may, thu thap va xu ly tri thire, xtr Iy thong
tin hinh anh, tiéng noi.

Nghién ctru cac phuong phép biéu dién tri thirc va cac phuong phap suy dién
thong minh, cac phuong phap giai quyét van dé déi voi nhimg bai toan phu
thudc khong gian, thot gian.

Ngay nay, thé gioi dang chuyén minh trong nhimng nghién ctru vé Tri tué
nhan tao. Chic chan rang may tinh véi tri tué nhu con ngudi sé tic dong manh

dén cudc song xa hoi.

12



4. Cac khai niém co ban:
Tri tué con nguwoi (Human Intelligence): Cho dén nay c6 hai khai niém ve tri
tu¢ con nguoi dugc chép nhan va st dung nhiéu nhét, do 1a:
o Khai niém tri tué theo quan diém ctia Turing

“Tri tué 1a nhimg gi c6 thé danh gia dugc thong qua céc tric nghiém thong
minh”
e Khai niém tri tué dua ra trong tu dién bach khoa toan thu:
“Tri tu€ la kha nang:

Phan tmg mot cach thich hop nhiing tinh huéng méi thong qua hiéu chinh
hanh vi mot cach thich dang.

Hiéu r& nhimg mbi lién hé qua lai cua céc su kién cua thé giéi bén ngoai
nhim dua ra nhiing hanh dong phu hop dat t&1 mdt muc dich nao do.
Nhimng nghién ctru cac chuyén gia tim Iy hoc nhan thic chi ra rang qua trinh
hoat dong tri tué cta con ngudi bao gdm 4 thao tac co ban:

1- Xac dinh tap dich (goals).

2- Thu thap céac sy kién (facts) va cac luat suy dién (inference rules) dé dat

duoc dich dat ra.

3- Thu gon (pruning) qua trinh suy luan nham xac dinh tip céac suy dién cé

thé sur dung dugc.
4- Ap dung cac co ché suy dién cu thé (inference mechanisms) dé dua cac
su kién ban dau di dén dich.

Tri tué mdy: ciing khong c6 mot dinh nghia tong quat, nhung ciing cé thé néu
cac dac trung chinh:

1- Kha nang hoc.

2- Kha nang mo6 phdng hanh vi cia con nguoi.

3- Kha ning triru tuong hod, tong quat hoa va suy dién .

4- Kha ndng ty gidi thich hanh vi.

5- Kha nang thich nghi tinh hudng mdi ké ca thu nap tri thirc va di liéu.
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6- Kha ning xir Iy cac biéu dién hinh thirc nhu cac ky hiéu tuong trung.
/- Kha nang st dung tri thirc heuristic.

8- Kha nang xu Iy cac thong tin khong day du, khong chinh xac

. Mét s6 chuyén nganh ciia Tri tué nhin tao:

1. Cac phuong phap tim kiém 1o giai.

2. H¢ chuyén gia

3. May nhin va ngdn ngtr.

4. Ly thuyét nhan dang.

5. C4c md hinh than kinh.

6. Nguoi may.
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Chuong 1

BIEU DIEN BAI TOAN
TRONG KHONG GIAN TRANG THAI

1. Pit van dé.

Khi giai quyét bai toan bang phuong phép tim kiém, trudc hét ta phai xac
dinh khéng gian tim kiém bao gdm tit ca cac ddi twong trén d6 thuc hién viée
tim kiém.

Mot phuong phap biéu dién vin d& phu hop 1 sir dung cac khai niém trang
thai (state) va todn tir (Operator).

Phuong phap giai quyét van dé dua trén khai niém trang thai va toan tir dugc
goi la cach tiép can giai quyét van dé nho khong gian trang thai.

2. Mo ta trang thai

Gidi bai toan trong khong gian trang thai, trudc hét phai xac dinh dang mo ta
trang thai bai toan sao cho bai toan tr& nén don gian hon, phu hop ban chit vat
Iy ctia bai toan (Co thé str dung cac xau ky hiéu, vécto, mang hai chiéu, cay,
danh sach).

M&i trang thai chinh 13 mdi hinh trang ctia bai toan, cc tinh trang ban dau va
tinh trang cudi clia bai toan goi 13 trang thai dau va trang thai cudi.

Vi du 1. Bai toan dong nudc

Cho 2 binh ¢6 dung tich lan luot 1 m va n (lit). Véi ngudn nudc khong
han ché, dung 2 binh trén dé dong k lit nudc. Khong mat tinh tong quat c6 thé
gia thiét k <= min(m,n).

Tai mbi thoi diém xéc dinh, lugng nudc hién céd trong mdi binh phan anh

ban chit hinh trang cua bai toan ¢ thoi diém do.
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- Goi x 1a lugng nudc hién co6 trong binh dung tich m va y Ia luong nudc
hién c6 trong binh dung tich n. Nhu vay bd c6 thir ty (x,y) c6 thé xem I trang
thai ctia bai toan. Vo1 cach mo ta nhu vay, cac trang thai dac bict ctia bai toan s¢€ ka:

- Trang thai dau: (0,0)

- Trang thai cudi: (x,k) hodc (k,y), 0 <x<m,0<y<n
Vi du 2. Bai toan tro choi 8 s6

Trong bang 6 vudng 3 hang, 3 cot, mdi 6 chira mot sé ndm trong pham vi
tir 1 dén 8 sao cho khong c6 2 6 c6 clng gia tri, cd6 mot 6 trong bang bi trong
(khong chira gi4 tri ndo ca. Xuat phat tir mot sap xép nao d6 céc sb trong bang,
hiy dich chuyén 6 trong sang phai, sang trai, lén trén hodc xudéng dudi (néu cé
thé dugc) dé dua vé bang ban dau vé bang qui udc trude. Chang han Hinh 1.
du6i day 1a bang xuat phat va Hinh 2. 1a bang ma ta phai thuc hién cac bude di

chuyén 6 tréng dé dat dugc.

21813
11614
7 5
Hinh 1
11213
8 4
71615
Hinh 2.

Gié tri cac phan tir trong bang xac dinh trang thai bai toan. Vi vay c6 thé
mo ta trang thai ctia bai toan bang mot ma trin Age= (ay) , ;{0..8}, a; < > ay,
Vi<>k, j<> |

- Trang thai dau cua bai toan la ma tran
2 8 3
16 4
705
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- Trang thai cudi 1a ma tran

1 2
8 0
7 6

C6 thé phat biéu dang tong quat ctia bai toan nay (Trd choin®-1 s)

g b~ W

Vi du 3. Bai toan thap Ha Noi
Cho ba coc 1, 2, 3. O coc 1 ban dau c6 n dia sép xép theo thir tu to dan tir duéi
lén trén. Hay dich chuyén n dia d6 sang coc thr 3 sao cho:

- MBbi lan chi chuyén mot dia.

- Trong mdi coc khong cho phép dia to nam trén dia nho hon.
Bai toan x4c dinh khi biét dugc timg dia dang ndm & coc ndo. Hay noi cach
khac, ¢6 hai cach xac dinh:

1- Coc 1 hién dang chira nhitng dia nao? Coc 2 hi¢n dang chira nhiing dia
nao? Va coc 3 dang chtra nhitng dia nao.

2- Pia 16n thir 1 hién dang nam ¢ coc nao? (i=1..n)
Nhu vay cach mo ta trang thai bai toan khong duy nhét, van dé 1a chon cach mo
ta nao dé dat duoc muc dich dé dang nhat.
Theo trén, voi cach thir nhat ta phai dung 3 danh sach dong vi so dia trén moi
coc la khac nhau trong timg thoi diém khac nhau.
Cach thtr hai, nhin qua thi kh6 m6 ta nhung dya vao khai ni¢m vé bo co thr tu
trong toan hoc, cach nay mo ta bai toan hiu qua hon. That vay, néu goi1x; 1a coc
chira dia 16n thir i, trong d6 x;e{1, 2, 3}, ie {1 ..n}. Khido bd c6 thir tu (x4, X, .
. Xy) ¢6 thé ding 1am dang mo ta trang thai dang xét clia bai toan. V&i cach mo
ta nay,
Trang thai dau la (1,1,. . .,1)
Trang thai cudila (3,3,. . .,3)
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3. Toan tir chuyén trang thai.
Toén tir chuyén trang thai thuc chat Ia cac phép bién d6i dua tir trang thai nay
sang trang thai khac. C6 hai cach dung dé biéu dién cac toan tir:
- Biéu dién nhu mdt ham xac dinh trén tap cac trang thai va nhan gia tri
cling trong tap nay.
- Biéu dién dudi dang cac quy tic san xuit S? A c6 nghia 1a néu c6 trang

thai S thi c6 thé dua dén trang thai A.
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Vi du 1. Bai toan dong nudc

Céc thao tac sir dung dé chuyén trang thai ndy sang trang thai khac gom:
D6 day mot binh, d6 hét nudc trong mot binh ra ngoai, d6 nudc tir binh ndy sang
binh khac. Nhu vay, néu trang thai dang xét 14 (x,y) thi céc trang thai ké tiép co
thé chuyén dén sé la:
[ (my)
(x.n)
/ ©.y)
(x,0)
Xy)—s (0, x+ y) néu x+ty<=n

(x+Yy -n,n) néu x+y > n

(x+y,0) néu x+y <=m
(M, X+y-m) néu x+y >m
Vi du 2. Tro choi 8 s6
Céac thao tac dé chuyén trang thai twong tng voi viée chuyén 6 trong sang
phai, sang trai, 1én, xuéng néu co thé dugc.

- Bi€u dién theo quy tac san xuat:

1

2 4
14/8 6 113
2]5 .2 5
876\ 8|7

134

205]6

8|7

- Biéu dién theo mdt ham
Goi ham f, 1a ham biéu dién cho toan tir chuyén 6 trong 1én trén; goi B (B=

(b)) 1a trang thai sau khi di chuyén 6 trong & trang thai A (A= (ay)) Ién trén,
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nghia 1a: B= f,(A), gia st 6 tréng dang & vi tri (ig, jo) (hay noi céch khac aj o =
0) thi ham f dugc x&c dinh nhu sau:

aij
fu(ay) = ajj
dio-1, jo

dio, jo

v (i, ]) néu ip=1

néu (i, j) # (-1, jo) Va (i, j) = (io, o) va ip >1
néu (i, j) = (o, jo)s lo >1

néu (i, j) = (io-1, jo), io >1

Tuong ty, ¢ thé xac dinh cac phép chuyén 6 tréng xudng dudi fy, qua tréi f,, qua

phai f; nhu sau:

fa(ay) = ajj

fi(ay) = ajj
dio-1, jo

dio, jo

aij
fi(ay) = ajj
dio-1, jo

dio, jo

v (i, j) néu ip=3

néu G, j) # (61, jo) VA (i ) # (ioy Jo) VA Ip <3
l’léll (15 J) = (101 jO)’ i0 <3

néu (17 .]) = (i0+1’ jO)i iO <3

v (i, ) néu jp=1

néu (i, j) # (io, jo-1) va (i, j) # (io, jo) V& jo> 1
néu (i, j) = (io, jo), Jo > 1

néu (i, j) = (io, jo-1), jo > 1

v (i, j) néu jo=3

néu (i, j) # (io, jo+1) va (i, J) # (io, jo) Vajo< 3
néu (i, j) = (io, jo) Jo <3

néu (i, j) = (io, jo*1), jo < 3

Vi du 3. Bai toan Thap Ha No1 véi n=3.

MBbi trang thai 1a mot bo ba (i, j, k). C6 cac trudng hop nhu sau:

- Ba dia cung nam trén mot coc: (1, 1, 1)

- Hai dia cung nam trén mot coc: L), 4751, 0 1,1)
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- Ba dia nam trén ba coc phan biét: (i, j, k)
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@i i, i)i (I I ),
@, 1, K)

() @, 1, k)
§(i, K, J)

@i, i, 1)

(i J, 1) (i, J, K)
(i j J)

(i, k, 1)

() ()

E @, i, k)

k, i, 1)

@ j, K @, 1, k)
E (i), )
(i), 1)
4. Khong gian trang thai cua bai toan.
Kkhong gian trang thai Ia tip tat ca cac trang thai cé thé co va tap cac toan
tr cua bai toan.
Khong gian trang thai 1a mot bo bon, Ky hi¢u: K= (T, S, G, F). Trong do,
T: tAp tit ca céc trang thai co thé c6 clia bai toan
S: trang thai dau
G: tp céc trang thai dich
F: tap céc toan tu
Vi du 1. Khong gian trang thai cua bai toan dong nudc 1a bo bon T, S, G, F xac
dinh nhu sau:
T={(xy)/0<=x<=m;0<=y<=n}
S =(0,0)
G = {(x,k) hodc (kyy)/ 0 <=x<=m; 0 <=y <=n}
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F = Téap cac thao tac dong dﬁy, dd ra hoac do sang binh khac thuc hién
trén mot binh.
Vi du 2. Khong gian trang thai ctia bai todn Thap Ha ndi véin = 3:
T={(x1, x2,x3)/xi € {1, 2,3} }
S=(1,11)
G={333)}
F = Tap céac kha ning c6 thé chuyén dia di xac dinh trong phan
trudce.
Vi du 3. Khdng gian trang thai ctia bai toan trd choi 8 sb:
T = { (a)s / 0<= & <= 8 va g <> a v611<> j hodc k <> 1}
S = Ma trén xut phat cua bai toan,
G = Ma tran cudi cung ctia bai toan (cac s6 nam theo vi tri yéu cau)
F={f, f, f, fa}
Tim kiém 161 giai trong khong gian trang thai 1a qua trinh tim kiém xuét phat tir
trang thai ban dau, dua vao toéan tir chuyén trang thai dé xac dinh cac trang thai
tiép theo cho dén khi gip duoc trang thai dich.
5. Biéu dién khong gian trang thai duéi dang do thi
5.1. Cac khai niém
e D) thi G = (V,E) trong d6 V:tap dinh, E: tap cung (ECV*V)
Chuy
- G la do thi vo hudng thi (i, j) 1 mot canh ciing nhu 13 (j, 1) (tic 1a:(i, j)<E thi
(.)eE)
- Néu G 13 d6 thi c6 hudng thi cung (i, j) hoan toan khéac véi cung (j, ).

Vidu xétdd thivo hudng G, va do thi c6 hudng G,
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G, G,
e Tap dinh ké:
vneV, T(n)={meV/ (n,m) eE}dugc goi la tap cac dinh ké cuan
e Duong di:
p = (Ny,...,n) duoc goi la duodng di tir dinhn; — ne néun; €V, Vi=lk ;
(n;, nisn)eE Vil k-1
e Cay la do thi co dinh goc ngeV thoa:
Mot dd thi G=(V, E) goi la cay néu ton tai mot dinh nge V ¢6 nhitng tinh chét
Sau.

A A
- VneV, neT(ny), trong d6 T(ny): tap cac dinh thudc dong ddicta ng (Ng 1 to

tién cua n)
- VneV, 3!meV sao cho ne T(m); m dugc goi la cha cta n.
5.2. Bi¢u dién khong gian trang thai bang do thi
Theo ngdn ngir d6 thi, khong gian trang thai trong tng v6i mot dd thi
dinh huéng trong d6: Cac trang thai twong ng voi cac dinh trong d6 thi, néu tén
tai toan tir chuyén trang thai thi c6 cung (S, t)

Pé thay rd moi tuong quan, ta cd bang sau

KGTT DG thi
Trang théi Dinh
Toan tir Cung

Diy cAc trang thai lién tiép | Puong di

5.3. Bi¢u dién do thi
Cho d6 thi G = (V,E), gia stt V={1, 2,....,n}. C6 hai cach thudong dung dé

biéu dién dd thi G hru trit trong may tinh.
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i) Biéu dién bang ma tran ké
D6 thi G duoc biéu dién boi ma tran k& A=(a)nn, v6in 1a sé dinh ctia d6 thi,
trong do:
&= { 1 néu (i, j) €E
0 trong truong hop nguoc lai

Néu G 1a @6 thi v huéng thi ma tran k& A 13 ma tran déi ximg.

Vi du V&ido thi vo huéng G, va dd thi cé hudng G, 6 trén ta co cac ma tran ké

sau:
- N - B

0 1 1 1 0 1 0 1

Gy 1 0 1 1 Gy 1 0 1 1

1 1 0 0 0 0 0 0

1 1 0 0 00 1 0
e J e _J

ii) Biéu dién bing danh sach kaé.

Vi mbi dinh i ctia @6 thi, ta ¢6 mot danh sach tat ca cac dinh ké voi i, ta
ky hiéu 1a List(i). Dé thé hién List(i) ta c6 thé dung mang, kiéu tip hop hay kiéu
con tro. Vi du vé6ido thi G1, ta co List(1)= [2, 3, 4]

Vi du 1. Bai todn dong nudc m=3, n=2, k=1

0,0
@3, O)A 2\(o 2)
L5~ TXE2)< \&0)

!

Lo ~0Q jZ)

3.1)
Vi du 2. Thap Ha No1 voin =3
(111)
(112f<5¥113)
7 ~N
7 N
7 ~N
e - 25
Pl ~ ~



(132) (123)
(133) «>(131) < (124 > (122)
(233) (322)
(231) —*(232) (353) s (321)
(221) (212) (313) (331)
222)  (223)  (213) (211) (311) (312)  (332) ., (333)
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6. BAI TAP
Xay dung khong gian trang thai d6i v6i cac bai toan sau:
6.1. Cho n thanh ph6 danh sé tir 1 dén n. Giao thong duong bo giira hai thanh
phé i va j dugc cho bai gid tri ajj nhu sau: a; = -1 ¢06 nghia la khong c6 duong bd
di tir thanh phd i sang thanh phd j va aj= 1 néu c6 duong di truc tiép tir thanh
phé isang thanh phé j. Tim dudng di tir thanh phd iy sang thanh phd jo.

6.2. Cho k va n 13 2 sé nguyén duong. Co 2% vién soi, duge phan bd trong n
ddng, ddng thir nhit co a; vién, déng thir 2 ¢6 a, vién, ..., dong thir n cb a, vién
va tat nhién a;+ a, + ...+ a, = 2. Nguoi ta can san sé lwong séi tir cac déng dé
don soi trd vé 1 déng. Quy tic san so6i nhu sau: mdi lan san 4p dung cho 2 dong
s0i, gia sir 1 dong co a vién va dong kia c6 b vién (khong giam tong quat, co thé
gia thiét a > b) thi san soi tir ddng c6 a vién sang déng co b vién dé thanh mot
ddng co a-b vién va dbng kia 2*b vién.

Huéng dan: Trang thai cua bai toan phai xac dinh duoc s soi hién c6 trong mdi

ddng.

6.3. Mot diy céac sd nguyén duong ay, a,, ..., a, dugc goi la hop 1y néu thoa man
hai diéu kién:
- a, la s6 nguyén to.
ai+1 = @; +1 hoac 2*g;

Cho trude sb a;, hay tim day hop ly aj, a, ..., a,.

6.4 Bai toan nguoi dua hang.

Nguoi dua hang can phai x4c dinh duge hanh trinh ngin nhit sao cho mdi
thanh phd di dén dung mot lan va quay tro lai thanh phé xuat phét. Gia sir thanh
phé xuét phat 1a thanh phd 1, c6 tat ca n thanh phé danh sé tir 1 dén n.
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Huromg dan:

- MBbi trang thai cho boi danh sach cac thanh phd di di qua cho dén thoi diém
hién tai, trong d6 khong cho phép mét thianh phd nao dugc xuat hién nhiéu
hon mot lan trir thanh phd 1 sau khi da liét ké tat ca cac thanh phé con lai.

- Céc toan tir tuong g vo1 cac hanh dong
1- dit6i thanh phd 1
2- dit6i thanh phd 2
3- di toi thanh phd 3.

6.5. Bai toan phén tich cu phap.

Vin pham G 1A bo bon G = (N, T, P, S), N I tap ky hiéu khong két thic,
T 1a tap ky hi¢u két thuc, S € N 1a ky hiéu dauvaP 1 tap san xuét c6 dang o —
B, ¢ day a, B € (NUT). Ngon ngir sinh ra boi van pham G dugc dinh nghia boi:\

LG)={oeT|S=wn },S= o conghialad w,, ..., o, € (NUT) sao
cho = 0y, ®; =Svam,= .

Bai toan phén tich ct phap dugc phat biéu : ch trude vin pham G véi xau

® €T da cho hay xac dinh xem ® € L(G) hay khéng ?
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Chuong 2

CAC PHUONG PHAP TiM KIEM LOI GIAI TRONG

KHONG GIAN TRANG THAI

Qua trinh tim kiém 101 giai cta bai toan duoc biéu dién trong khéng gian

trang thai dugc xem nhu qua trinh do tim trén @0 thi, xuat phat tir trang thai ban

dau, thong qua céac toan tir chuyén trang thai, lan luot dén céc trang thai tiép theo

cho dén khi gap duoc trang thai dich hodc khong con trang thai ndo co thé tiép

tuc duoc nita. Khi 4p dung cic phuwong phap tim kiém trong khong gian trang

thai , nguoi ta thuong quan tdm dén cac van dé sau:

K3 thuat tim kiém 101 giai

Phuong phap luan cta viée tim kiém

Céch thé hién céc nit trong qué trinh tim kiém (md ta trang thai bai toan)
Viéc chon cac toan tir chuyén trang thai nao dé ap dung va c6 kha ning st
dung .phuwong phap may rui trong qué trinh tim kiém.

Tuy nhién, khong phai cac phuong phap nay c6 thé ap dung cho tit ca cac bai

toan phirc tap ma cho tung l6p bai toan. Viéc chon chién luge tim kiém cho bai

toan cuy thé phu thudc nhi€u vao cac dac trung cua bai toan.

Céc tha tuc tim kiém dién hinh bao gdm:

- Tim kiém theo chiéu rong (Breadth — First Search)

- Tim kiém theo chiéu sau (Depth — First Search)

- Tim kiém sau dan (Depthwise Search)

- Tim kiém cyc tiéu hoa gia thanh (Cost minimization Search).

- Tim kiém véi tri thirc bd sung (Heuristic Search).

1. Phuong phap tim kiém theo chiéu rong.

1.1. K§ thuat tim kiém rong.
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K¥ thuat tim kiém rong 1a tim kiém trén tit ca cac nt cliia mot mirc trong
khong gian bai toan trude khi chuyén sang cac niit ciia mirc tiép theo.

K§ thuat tim kiém rong bat dau tir mirc thir nhat ciia khong gian bai toan,
theo hudng dan cua luat trong tai, chéng han “di tur trai sang phai”. Néu
khong thdy 10 giai tai mirc nay, nd chuyén xudng mirc sau dé tiép tuc ...
dén khi dinh vi duoc 101 giai néu co.

1.2. Giai thuat.

Input:
Cay/D6 thi G = (V,E) véi dinh gdc 13 n, (trang thai dau)
Tap dich Goals

Output:

Mbt duong di p tir ny dén mot dinh n« € Goals
Method:

Str dung hai danh sach hoat dong theo nguyén tic FIFO (queue) MO va
DONG

Procedure BrFS; (Breadth First Search)
Begin
Append(MO,n,)
DONG=null;
While MO <>null do
begin
n:= Take(MO);
if ne DICH then exit;
Append(DONG, n);
For me T(n) and mg DONG+MO do
Append(MO, m);
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End:

end;

Write (‘Khong c6 161 giar’);

Ch( y: Thu tuc Append(MO,ng) bd sung mot phan tir vao queue MO.

Ham Take(MO) liy mot phan tir trong queue MO.

e Néu G la cay thi khong can dung danh sach DONG.

1.3.

Panh gia d§ phirc tap cia giai thuat tim kiém rong.

Gia str rang, mdi trang thai khi dugc xét s& sinh ra k trang thai ké tiép. Khi d6

ta goi k 14 nhan t6 nhanh. Néu bai toan tim duoc nghiém theo phuong phap

tim kiém rong c6 do dai d. Nhu vay, dinh dich s€ ndm & muc d+1, do do6 so

dinh can xét 16n nhat 1a:

T+k+k+.. . +Kk.
Nhu vay do phirc tap thot gian cua gidi thuat 1a O(kd). D3 phirc tap khong

gian ciing 1a O(k?), vi tit ca cac dinh cia cdy tim kiém & muc d+1 déu phai luu

vao danh sach.

14.
14.1.

14.2.

Uu va nhuwgce diém ciia phuong phap tim kiém réng.

Uu diém.

K§ thuat tim kiém rong 1a k¥ thuat vét can khong gian trang thai bai toan
vi vay s& tim dugc 10i giai néu co.

Puong di tim dugc di qua it dinh nhét.

Nhuwoc diém.

Tim kiém 1oi giai theo thuat toan da dinh trude, do vay tim kiém mot cach
may moc; khi khong c6 thong tin ho trg cho qué trinh tim kiém, khong
nhan ra ngay lo1 giai.

Khong phu hop véi khong gian bai oan kich thude 16n. Doi véi loai bai

toan nay, phuong phéap tim rong do61 mat voi cac nhu cau:
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- Can nhiéu bo nhé theo s6 nit can hwu trit.
- Can nhiéu cong stc xir Iy cac nut, nhat 1a khi cac nhanh cay dai, so nit
tang.
- Dé thuyc hién cac thao tac khong thich hop, thtra, dua dén viée tang
dang ké s nat phai xur 1.
e Khéng hiéu quia néu 10i giai & sdu. Phuong phap nay khong phu hop cho
trudng hop c6 nhidu duong dan dén két qua nhung déu sau.
e Giao tiép v&i nguoi dung khong than thién. Do duyét qua tat ca cac nit,
viéc tim kiém khong tap trung vao mot chu dé.
1.5. Cac vidu.
Vidu 1. Baitoan dong nuéc véim= 5, n=4, k=3
Muc 1: Trang thai dau (0;0)
Murc 2: Cac trang thai (5;0), (0;4), Muc 3: (5;4), (1;4), (4,0)
Muc 4: (1;0), (4;4) Muc 5: (0;1), (5;3)
O muc 5 ta gip trang thai dich 14 (5;3) vi vay c6 duoc 10i giai nhu sau:
(0:0)— (0:4) — (4,0) —> (4:4) — (5;3)
Pé co duoc 10 giai ndy ta phai luu lai vét cua dudng di, ¢ thé trinh bay qua

trinh tim kiém dué6i dang bang sau:

i T() ™O { DONG
(0;0)
(0;0) | (5;0) (0;4) (5;0) (0;4) (0;0)
(5;0) | (5;4) (0;0) (1;4) (0;4) (5:4) | (0;0) (5;0)
(1;4)
(0;4) | (5;4) (0;0) (4;0) (5;4) (1;4) | (0;0) (5;0) (0;4)
(4,0)
(5:4) | (0;4) (5;0) (1;4) (4,0) (0;0) (5;0) (0;4) (5;4)
(1;4) | 5:4)  (G4) (1,0)] (40) (1,0 (0;0) (5;0) (0;4) (5:4) (1;4)
(5;0)
(4,0) 1 500 44 OG0 (L0 44 (0;0) (5;0) (0;4) (5;4) (1;4) (4;0)
(0;4)
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(1,0) | (5;0) (1;4) (0;1) (4.4) (0;1) (0;0) (5;0) (0;4) (5;4) (1,4) (4;0)
(1,0)
4:4) 154 G4 0|61 (53 (0;0) (5;0) (0;4) (5;4) (1,4) (4;0)
(5;3) (1,0) (4;4)
01) |51 G4 ©0] (53 (51) (0;0) (5;0) (0;4) (5;4) (1,4) (4;0)
(1,0) (1,0) (0;1)
(5:3)
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Vi du 2. Bai toan tro choi 8 sd

Bang xuat phat

Bang két thuc

Muc 1: C6 mot trang thai

Muc 2: C6 ba trang thai

2 8|3

1 4

71615

Murc 3: C6 nam trang thai

21813
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Mtc 4: C6 muoi trang thai

8

1

6

Muc 6: Co 12 trang thai

1
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Mt 6: C6 24 trang thai

1

8

7
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O mic nay ta gap dugc trang thai dich.

1123
8 4
7165

2. Phwong phap tim kiém theo chiéu sau.
2.1. K§ thuat tim kiém sau.

Tim kiém sau trong khong gian bai toan dugc bat dau tir mot nat roi tiép
tuc cho dén khi hodc dén ngd cut hodc dén dich. Tai mdi niit c¢6 luat trong tai,
chéng han, “di theo nut cuc trai”, huéng dan viéc tim. Néu khong di tiép duoc,
goi la dén ngd cut, hé théng quay lai mot muc trén do thi va tim theo hudng
khéc, chang han, dén nut “sat nat cuc trai”. Hanh dong ndy goi 1a quay lui.

Thuét to4n tim kiém theo chiéu sau duge hinh dung nhu viéc khao sat mot
cdy bat dau tir gbc di theo moi canh ¢6 thé duoc, khi gip canh cut thi quay lai
x¢ét canh chua di qua.

- O budc tong quét, gia sir dang xét dinh i, khi d6 cac dinh ké vdiicé cac
truong hop:

+ Néu ton tai dinh j ké i chua duoc xét thi xét dinh nay (nd tré
thanh dinh d3 xét) va bat dau tir d6 tiép tuc qua trinh tim kiém vé&i dinh
nay..

+ Néu v6i moi dinh ké vé6i i déu di duoc xét thi i coi nhu duyét

xong va quay trd lai tim kiém tir dinh ma tir d6 ta di dén duoc i.

2.2. Giai thuat.

Input:
Cay/P6 thi G = (V,E) véi dinh gdc 13 n, (trang thai dau)
Tap dich Goals
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Output:
Mbt duong di p tir ny dén mot dinh n« € Goals
Method:
Str dung hai danh sach hoat dong theo nguyén tic LIFO (Stack) MO va
DONG
Procedure DFS; (Depth First Search)

Begin
Push (MO,n,)
DONG=null;
While MO <>null do
begin
n:=pop (MO);

if ne DICH then exit;
push (DONG, n);
For me T(n) and mg DONG+MO do
Push (MO, m);
end;
Write (‘Khong co 101 giar’);
End;
Ch( y: Tha tuc Push(MO,n,) thyc hién viée bo sung n, vao stack MO
Ham Pop(MO) lay phan tir dau tién trong Stack MO.

2.3. Panh gia do phirc tap ciia thuit toan tim kiém sau.

Gai st nghiém cuia bai toan la duong dico d¢ daid, cay tim kiém c6 nhan
t6 nhanh 1a k. Co thé xdy ra nghiém 1a dinh cudi cing dugc xét & mic d+1 theo
luat trong tai. Khi d6 do phirc tap thoi gian cua thuat toan tim kiém theo chiéu

sdu trong trudng hop x4u nhat 1a O(kY).
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DPé danh gia do phuc tap khong gian cua thuit toan tim kiém sdu ta c6
nhan xét rang: Khi xét dinh j, ta chi can luu cac dinh chua duoc xét ma ching la
nhitng dinh con ciia nhitng dinh nam trén dudng di tir dinh gbc dén j. Vi vay chi
can luu tdi da la k*d. Do d6 d6 phic tap khong gian ctia thuat toan 1a O(k*d).
2.4. Uu va nhuge diém ciia phwong phap tim kiém siu.

2.4.1. Uu diém.

e Néu bai toan c6 101 gidi, phuwong phap tim kiém sau bao dam tim ra 101 giai.

o K§ thuat tim kiém sau tap trung vao dich, con ngudi cam thay hai long khi
cac cau hoi tap trung vao van dé chinh.

e Do cach tim cta ki thuat nay, néu 10i giai & rat sau, k§ thuat tim sau sé& tiét
ki€ém thot gian.

2.4.2. Nhuge diém.

e Tim sau khai thac khong gian bai toan dé tim 101 giai theo thuat toan don
gian mot cach cimg nhic. Trong qua trinh tim né khong c6 thong tin nao ho
trg dé phat hién 1i giai. Néu chon nut ban dau khong thich hop ¢ thé khong
dan dén dich cua bai toan.

e Khong phu hop véi khong gian bai toan 16n, ky thuat tim kiém sau c6 thé
khong dén 10i giai trong khoang thoi gian vira phai.

2.5. Cac vidu.

Vi du 1. Bai toan dong nuéc voim=5,n=4,k=3

Néu ta chon nhanh wu tién d¢6 day binh thir hai thi s& tim thay 16i giai rat nhanh.
Qua trinh tim kiém c6 thé trinh bay bang bang dudi day

i T(i) MO T DONG
(0;0)

0:0) | (5,0) (0:4) (5:0) (0;4) (0;0)

(0;4) | (5:4) (0;0) (4:0) (5,0) (5;4) | (0;0) (0;4)
(4,0)
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(40) | 500 44 (60| (50 (5:4)| (0;0) (0;4) (4,0)
(0:4) (4,4)

4:4) | (5:4) (G4 (40 (50 (5:4)| (0;0) (0;4) (4;0) (4:4)
(5:3) (5:3)

(553)

Loi giai tim duoc: (0;0) — (0;4) — (4,0) — (4;4) — (5;3)

Vi du 2. Bai toan Thap Ha nd1 voi n = 3.

Nhic lai, dung bd ba (xq; X;; X3) biéu dién trang thai bai toan, voi x; 1 coc chira

dia 1on thi i.
i T(i) MO T DONG
(1,11

(1,11 | (1,12 (L13) (1,1;2) (1,13) (1,11

(1;1,3) | (L;1;1)(11;,2) (1;1;2)(1;2;3) (1;1;1)(1;1;3)
(1,2;3)

123 [(13) @20 (1,1,2(12D12:2) | (1,1,1)(1;1;3)(1;2;3)
(1,2;2)

(1,22) | (1,23 (12D GL2)(L21)(3:22) | (LL)(L13)(12;,3)(1,2,2)
(3:2,2)

(322 (122 (323 (1;1,2(1:2D)(3:2D) | (L,L,1)(L:1;,3)(1;2;3)(1;2;2)
(3;2;1) (3;2;2)

(3:21) (322  (323)] (L,1,2)(L;21)(331) | (LL;1)(11,3)(1;2;,3)(1;,2;2)
(3;3,1) (3:2,2) (3;2;1)

(3;3;1) | (3;2,1) (3;3;2) | (1;1;2)(1;2;1)(3;3;3) | (1;1;1)(1;1;3)(1;2;3)(1;2;2)
(3:3;3) (3:2:2) (3;2,1) (3;3;3)

(3;3;3)
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Lo giai cua bai toan:
(1,51) - (1;1:3) — (1,2;3) — (1;22) — (3:2,2) — (3:2;1) — (3:3:1) — (3;3;3)
e (4 hai vi du trén, chiing ta déu théy, tim kiém theo chiéu sau déu cho 16i giai
tot va nhanh.
Vi du 3. Bai toan tim day hop Iy v6i s6 hang dau a; = 26
Nhic lai: Diy ay, a,, ...,a, duoc goi 1a hop Iy néu thoa hai diéu kién:
- @, la s0 nguyén to
- Q1 = &t1 hoac 2*a,
Nhu vay, khi biét a, thi ta xac dinh dugc ag;. Vi vay c6 thé mo ta trang thai bai
todn tuong Ung voi gid trj a, tai thoi diém dang xét. Ta co thé chi ra mdt cach

tim kiém theo chi€u sau nhu sau

| T() MO 4T DONG
26
26 27 52 27 52 26
52 53 104 27 53 104 26 52
104 | 105 208 27 53 105 208 26 52 104
208 | 209 416 27 53 105 209 416 | 26 52 104 208

Vi cach tim kiém theo theo thuat toan mot cach may moc nhu vay thi 10 rang
khong bao gio dat duoc dich. Trong khi chung ta dé dang nhan duogc 101 gidi,
chdng han:
a; = 26; a, = 52; a3 = 53. Nhu vay n =3
3. Tim kiém sdu dan
3.1. Ky thuit tim kiém sau dan.

K¥ thuat tim kiém sdu dan 1a thyc hién viéc tim kiém véi d6 sau & muc
giudi han d nao do. Néu khong tim ra nghiém ta tang do sau lén d+1 va lai tim
kiém theo d9 sau t6i mirc d+1. Qua trinh trén duoc Iip lai v6i d lan lugt 1a 1,

2,...dén d6 sau max nao do.
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K¥ thuat tim kiém séu dan thuong duoc thuc hién khi cdy tim kiém chira
nhanh v6 han, va néu st dung tim kiém theo do sau ta c6 thé mac ket & mot

nhanh ndo dé (thuat toan khong dirng) va khong tim ra nghiém.

/\/ D

\
| //\/\
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3.2. Giai thuat.

Thuét toan tim kiém sau dan st dung thuat toan tim kiém séu han ché nhu
thi tuc con. Po 14 thu tuc tim kiém theo chiéu sau nhung chi t6i d6 sau d nao d6
rdi quay 1én.

Thii tuc fim kiém sau han ché (depth_limitedsearch)

Procedure Depth_limited_search(d); {d la tham sé do siu}
Begin
Push (MO,n,);
Depth(ny)=0; {ham depth ghi lai 6 sau moi
dinh}
DONG=null;
While MO <>null do
begin

n:=pop (MO);

if ne DICH then exit;

push (DONG, n);

if depth(n)<=d then

For me T(n) and mg DONG do
begin
Push (MO, m);
depth(m)=depth(n)+1,;
end;
end;
Write (‘Khong co 101 giar’);
End

Thudttodn tim kiém siu din (Depth_deepening search) s& st dung thi tuc tim

kiém sau han ché nhu thu tuc con:
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Procedure Depth_deepening_search;
Begin
For d:=0 to max do
Depth_limited_search(d);
If thanh cdng then exit;
End;
3.3. Nhan xét.

- Lu6n tim ra nghiém (néu bai toan c6 nghi¢m), mién 1a chon max du

16n (gidng nhu tim kiém theo chiéu rong)

- C6 d6 phirc tap thoi gian 1a O(k?) (gibng tim kiém rong)

- Co d6 phirc tap khong gian 1 O(k*d) (gibng tim kiém sau)

- Giai thuat tim kiém sau dan thuong ap dung cho céc bai toan c6 khong

gian trang thai 1on va 6 sau cua nghiém khong biét trudc.
4. Phwong phap tim kiém tot nhat diu tién (Best First Search).

Ca hai k¥ thuat tim kiém rong va tim kiém sau déu 1a phuong phép co ban
dé khai thac khong gian bai toan. Ching déu vét can khong gian dé tim ra 10
gidi theo thu tuc xac dinh trudc. Mac du cé st dung tri thue veé trang thai cua bai
toan dé huéng dan tim kiém nhung khong phd bién. Cho du ¢6 mot s6 wu diém,
nhung chung 1a nhiing k¥ thuat thuc hién mot cach may moc. Chinh vi vay
chung bi gan tén 1 “ky thudt tim kiém ma”.
4.1. Ky thuat tim kiém t6t nhat dau tién.

K§ thuat tim kiém t6t nhat dau tién tim 10i giai co6 dung tri thirc vé bai
toan dé hudng dan. Tri thirc ndy hudng viée tim kiém vé nat 16i giai trong khong
gian bai toan.

Tai mdi nat dugc xem xét, ngudi ta s& quyét dinh viée tim kiém tiép tuc

theo nhanh nao tin tuong s& dan dén 10i giai.
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Trong cac chuong trinh tri tu¢ nhan tao, ky thuat tim kiém t5t nhit dau
tién st dung ham danh gia. Ham nay dung cac thong tin hién tai vé mic d6 quan
trong ciia bai toan tai nit d6 dé gan gia tri cho nut ndy, goi Ia trong s6 cua nut.
Gia tri ndy dugc xem xét trong lic tim kiém. Thong thudng, nit ¢ trong sé nho
(16n) nhat s& duoc chon trong qua trinh tim kiém.

4.2. Ham danh gia

Trong nhiéu van dé, ta c6 thé st dung kinh nghiém, tri thirc cua ching ta
vé van dé d6 dé danh gia cac trang thai ctia van dé.

V6i mdi trang thai u, ta s& xac dinh mot gia tri s h(u), s ndy danh gia
“si gan dich” ctia trang thai u. Ham h(u) duwoc goi la ham dinh gid.

Phuong phép tim kiém kinh nghiém 13 phuong phép tim kiém c6 sir dung
dén ham danh gia. Trong qua trinh tim kiém, tai mdi budc ta s& chon trang thai
ké tiép 1a trang thai c6 nhiéu hita hen dan téi dich nhiéu nhat.

Qua trinh tim kiém trong khong gian trang thai ¢6 st dung ham danh gia
bao gdm cac budc co ban sau:

e Biéu din thich hop cic trang thai va cac toan tir chuyén trang théi

e Xay dung ham dénh gia

e Thiét ké chién lugc chon trang thai & mdi budc

43. Uu va nhuge diém ciia phwong phap tim kiém tot nhat dau tién.

4.3.1. Uu diém.
- Phuong phap tim kiém t6t nhat dau tién t6 hop cac wu diém cua phuong
phép tim kiém rong va tim kiém sau.
- Uu diém chu yéu ctia phuong phap tim kiém tot nhat dau tién 1a ding tri
thirc dé dan dat viéc tim kiém. Tri thirc nay gitip ngudi ta bat dau tir dau 1a tot
nhét va cach t6t nhat dé tién hanh tim 101 giai.
- Tim kiém tot nhat dau tién tuan theo cach suy Iy cia mot chuyén gia. Do d6
c6 thé thay r6 duong di hon tim kiém rong va tim kiém sau.

4.3.2. Nhwoc diém.
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- Qua trinh tim kiém c6 thé di xa khoi 10 giai. K§ thuat nay chi xét mot phan

cua khong gian va coi do6 la phan hira hen hon ca.
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4.4. Giai thuit.
Dir liéu tuong ty nhu giai thuat tim kiém rong va sau, st dung danh sach
MO dé Iuu cac dinh s& xét.
Procedure BFS; {Best First Search}
Begin
Push(MO,ny);

while MO <> null do

begin
I .= Pop(MO);
if i € Goals then
exit;
forj e T(i) do
Push(MO,));

Sort(MO); {theo thtr tu cia ham danh gid}
end;

write(‘ Khong co loi giat’);

end,
45. Cac vidu.
Vi du 1 Trong bai toan tim kiém dudng di trén ban dd giao thong, ta c6 thé ldy
d6 dai ctua duong chim bay tir mot thanh phd dang xét toi mot thanh phd dich
lam gi4 tri ctia ham danh gia cta thanh phd dang xét.
Vi du 2 Bai toan 8 s6. Chiing ta c6 thé dwa ra hai cach danh gia

31218 213
6 |4 8
u= [71]11]5 dich= {7165

- Ham hy: Véi mdi trang thai u thi hy(u) 1a s6 quan khong nam dung vi tri

cua nd trong trang thai dich.
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Véi vi du trén, ta co hy(u)=4

- Ham h,: Goi hy(u) 1 1a tong khoang cach giita vi tri ctia cAc quén trong
trang thai u va vi tri ctia n6 trong trang thai dich. O day, khoang cach duoc hiéu
la sd lan dich chuyén it nhat theo hang hodc cot dé dua mdt quan & vi tri cua
hién tai t61 trang thai dich.

Véi vi du trén, ta co:hy(u)=2+3+1+3= 9 (Vi quan 3 can it nhit 2 dich
chuyén, quan 8 can it nhit 3 dich chuyén, quin 6 can it nhat 1 dich chuyén va
quan 1 can it nhat 3 dich chuyén)

5. Tim kiém dwong di ¢6 gia thanh cwc tiéu - Thuit toan AT

Cho d6 thi G= (V, E) biéu dién bai toan voi dinh xut phét ng va tap dich
DICH xéc dmh.

Vi moi phép chuyén trang thai nj—nN;4 tdn chi phi c(n;, nix1 ) ky higu c(u)
véi u= (n;, Niy,)€E

c(u)

n; —— Ny
Van de:

Tim dudng dip: ng— n e DICH sao cho c(p) = c(u) > min

iop
Chang han trong bai toan tim duong di trong ban d6 giao thong, gia ciia cung
(i,j) chinh 13 @6 dai cua dudng ndi thanh phd i voi thanh phd j. Do dai duong
di duoc xac dinh la té)ng do dai cac cung trén duong di. Vén dé ditra 1a tim
duong di ngan nht tir trang thai ban dau dén trang thai dich.

e Phuong phap giai

1) Néu c(u) =k(const) vueE thi c(p)—> min <#p - min= Dung phuong phép

tim kiém theo chiéu rong.

2) Goi g(n) 1a gia ctia duong di cuc tiéu tir dinh ny dén n, khi d6 bai toan c6 thé

phat biéu nhu sau:

Tim dwong di tir dinh n, —n, e DICH sao cho: g(n,)=min{g(n)/n e DICH}
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Lac do, ta co: g(n,) =0
g(m) = min_{g(n) +c(n,m)]
Dung 2 danh sach MO, DONG nhu trén. Tai mdi thoi diém chon dinh n
trong MO ra xét la dinh thoa.
e Thuit toan AT
Input:
Do thi G = (V,E), Dinh xuét phét n,
Ham chiphi c:E - R*
c(i,j): xac dinh chi phi chuyén tir dinh i sang dinh j véi (i,j) € E
Tap cac dinh dich DICH
Output:
Duong di tir dinh ny dén dinh n. € DICH sao cho g(n-) = c(p) = min{g(n)|
ne DICH}.
Procedure AT;
{ Dung ¢°(n) 14 chi phi cuc tiéu cua dudng di tir dinh xuét phat dén dinh n tai
thoi diém dang xét va xem nhu ham g}
Begin
g(no)= 0;
push(MO, ny);
While MO<>null do
begin
g(n) = min g(m)
if ne DICH then
exit {xay dung duong di cuc tieu}
push(DONG, n);
if T(n) <>null then
for meT(n) do
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if mg MO+DONG then

begin
push(MO,m);
g(m):=g(n)+c(n,m);
cha(m):=n;

end

else
if g(m) >g(n)+c(n,m) then
begin
g(m):=g(n)+c(n,my;
cha(m):=n;
end,
end,
writeln(‘ Khong co duong di’);

End;
Vi du 1. Baitoan Thap Ha Noi -v6i chi phi chuyén dia nhu sau:
Chi phi chuyén dia nhé giita 2 coc gan 1
Chi phi chuyén dia nho gitra 2 coc xa 3
Chi phi chuyén dia vira giira 2 coc gan 2
Chi phi chuyén dia vira giira 2 coc xa 3)
Chi phi chuyén dia 16n giira 2 coc gin 4
Chi phi chuyén dia 1on giita 2 coc xa 8
Xuét phat tir dinh (1,1,1), ta c6 g(1,1,1) = 0.
Khi xét dinh (1,1,1) ta c6 cac dinh k& va chi phi twrong tmg :

g(1,1,2) = 1; g(1,1,3) = 3; nhu vay dinh (1,1,2) dugc chon
Céac dinh ké cua (1,1,2) c6 gia tri ham g

g(1,1,3) =2 (¢ day gia cuadinh (1,1,3) duoc tinh lai); g(1,3,2) = 5; chon
dinh (1,1,3), ta lai tinh tiép gi4 tri ham g ctia cac dinhkeé véi dinh nay:
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g(1,2,3) =2; lai chon dinh (1,2,3); chi phi cua cac dinh ké véi né:
0(3,2,1) =2+3=5; g(1,2,2) =2 + 1 = 3; chondinh (1,2,2)
g(1,2,1) =3 +1 =4 (duoc tinh lai); g(3,2,2) =3 +8 =11, chondinh

(1,2,1)

Ctr tiép tuc nhur vay cho dén khi xét dinh (3,3,3).

Vi du 2

8 5
D

DICH={FK} B

Co thé trinh bay qua trinh tim kiém bang bang dudi day. Ky hiéu gid tri g(n) 1a

chi s6 dudi twong ung dinh n: ny,

i [ TQ) MO DONG
Ay
A |BCD Bg C, Ds A
C |G Bg D5 Gs AC
D |HI Bg Gs My I ACD
G Bg Hiya T ACDG
| Bs My Kg ACDG
B |EF Hs Ks Exo Far ACDGB
K

Loi gidi cua baitodn 1a A— D — | — K va chi phi cta duong di tim dugc 1a 8

Vi du 3.

N = A; DICH = {G}

52




2 5

i [T0) MO DONG
Ao

A |BCD Bs C3 Dg A
C |ABEFD Bs Dg E7 F1y AC
B |ACE Ds E; F1y ACB
D |ACFG E; Fo Gis ACBD
E BCF Fo Gis ACBDE
F CDEG Gu ACBDEF
G

Duong di tim duge p: A— D — F — G. Chi phi cua duong di la 14.
6. Tim kiém cuc tiéu sir dung ham danh gi4 - Thuit toin A”
D6i voi nhidu bai toan, viée tim kiém dudng di cuc tiéu s& dugc dinh hudng
tap trung xung quanh duodng di tot nhat; néu sir dung cac thong tin dic ta vé
bai toan goi la cac heuristic.
Poi voi viee tim kiém dudng di v6i chi phi cuc tiéu, nguoi ta s dung
ham danh gid heuristic nhu sau:
Goi g(n): gid cuc tiéu dudng di tir ng—>n. Tai dinh n, g(n) xac dinh dugc.
Goi h(n): gia cuc tiéu duong di tir n—>DICH, h(n) khong x4c dinh dugc =
nguoi ta tim cach udc lugng gia tri nay.
bat °(n)=g’(n)+h’(n): du doan chi phi cuc tiéu cua dudng di tir
No—DICH ¢6 di qua dinh n.
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g°(n) 1a chi phi cua dudng di tir dinh xuit phat dén dinh n tai thoi diém
dang xét. h°(n) d wdc lwong (du doan) chi phi dudng di tir dinh n dén dich. Viée
chon gi4 tri xdp xi h°(n) ctia h(n) khéng c6 mot phuong phép tong quat va dugc
xem nhu mot ngh¢ thuat. Gia tri nay s€ do cac chuyén gia dua ra.

Lac nay giai thuat tim kiém cuc tiéu s& thay viéc xét ham g boi ham f.
Tuy nhién, ngudi ta cling chimg minh duoc 2 két qua nhu sau:
Két qua 1: Néu h’(n) c6 tinh chit: 0<h°(n) <h(n) vn VA c(u)>0vuecE thi thi
tuc TKCT su dung ham f°(n) dé chon phén tir trong MO ra xét (thay g(n)) s€ cho

duong di tir ng—>n.e DICH sao cho g(n.) = min g(n)

neDICH
Két qua 2: Gia st dung 2 ham udc lwgng h° va h? thoa tinh chat:
hm)—ho(n)<h(mn)(gid cuc tiéu cia duong di tr m—n) va
vneN,0<h’(n) <h)(n) <h(n). Khi d6 #DONG, < #DONG,
Nhan xét:
h® = h = phuong an tot nhat
h® = 0= phwong 4n tdi nhit
Thuét toan A™
Input:

Do thi G = (V,E), Pinh xuét phat ng

Ham chiphi ¢:E - R’

c(i,j): xac dinh chi phi chuyén tir dinh i sang dinh j véi (i,j) € E

h: V — R"; h(n) xac dinh dy doan chi phi t6i uu cua duong di tir dinh n
dén dich. (ky hiéu h thay cho h°, (twong tu g))

Téap cac dinh dich DICH
Output:

Puong di tir dinh ny d¢én dinh n. € DICH
Procedure A" ;

Begin
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9(no):= 0;

push(MO, ny);

While MO<>null do
begin

f(n) = nﬁgmo f(m)

if ne DICH then

exit {xay dung duong di cuc tieu}
push(DONG, n);
if T(n) <>null then

for meT(n) do

if mg MO+DONG then

begin
push(MO,m);
tinh f(m);
cha(m):=n;
end

else
if f.ci(M) > f3(n) then

begin
f(m):= fnsi(m);
cha(m):=n;
end;
end;
writeln(‘ Khong co duong dr’);
End;
Vi du 1. Cho d6 thi biéu dién bai toan va gia tri du doan h° nhu sau:
n A B C D E F G H
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h°(n) 14 10 10 5 5 4 4 0

12| F>~

H
Tim dwong di tir dinh A dén dinh H.,

Trudce tién dinh A dugce dua vao danh saich MO
g(A) =0; h(A) = 14; f(A) = 14

Xét dinh A, (dua A vao danh sach DONG) ta ¢6 cac dinh ké B, C, D:
g(B) =5; f(B) = 15; g(C) = 3; f(C) = 13; g(D) = 7; f(D) = 12 = chon dinh D.
Xét dinh D (dua D vao danh sach DONG) ¢6 céac dinh ké A, C, E. Pinh A dd ¢
trong danh sach DONG, ta tinh lai f(C) va tinh f(E):
f(C) khong thay d6i; f(E) = g(D) +¢(D,E) + H(E) =7 + 6 + 5 = 18; f(E) = 18,
chon dinh C, ¢c6 cac dinhké A, D, E. Tinh lai f(E) = 12, chon E. Cac dinh ké ctia
ElaC,D, F,G.Tinhf(F) = 14; f(G) = 16, chon F. Cac dinh ké cia F B E, G, B
va f(B), f(E), f(G) khong ddi, chon B. Cac dinh ké cua B 1a F, H. f(H) = 17,
chon G. Tinh lai f(H) = 15 va dung.
Puong di tim dugc lap: A > C = E > G = H véi chi phi duong dila 15
7. Phwong phap tim kiém leo ddi (hill-climbing search)
7.1. K¥ thuat tim kiém leo doi.

Tim kiém leo d6i 13 tim kiém theo d6 sau duoc hudng dan boi ham danh
gia. Song khac véi tim kiém theo do sau, khi phat trién mot dinh u thi budc tiép
theo ta chon trong s6 cac dinh con cua u, dinh c6 hira hen nhiéu nhat dé phat

trién, dinh nay dugc xac dinh boi ham danh gia.
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7.2. Giai thuit.
Input:

Do thi G = (V,E), dinh xuét phat n.

Ham danh gia h(n) d6i v6i mdi dinh n.

Tap dinh dich DICH
Output:

Puong di tir dinh ny dén DICH
Procedure HLC; {Hill Climbing Search}
begin

Push(MO,ny);

while MO <> null do

begin
I = Pop(MO);
if T(i) » DICH <> null then
begin
L:= null;
for j e T(i) do
if j chua xét then
dua j vao danh sach L
sap xép L theo thr tr ham danh gia;
chuyén danh sach L vao dau danh sach MO;
end;

write(‘Khong co loi giar’);

end;
7.3. Nhén xét.

Phuong phap tim kiém leo ddi chi trong tim hudng di dé dan dén trang

thai dich nhat. Cach d6 dugc dua ra nhim ldm giam cong stc tim kiém. Thuat
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toan tim kiém leo doi thuc chat 1a thuét toan tim kiém theo chiéu sau, song tai
mdi bude ta s& uu tién chon mot trang thai c6 hira hen nhanh t6i dich nhat dé
phat trién trude. Van dé quan trong 14 biét khai thac kheo 160 thong tin phan hoi
dé xac dinh hudng di tiép va day nhnah qué trinh tim kiém. Thong thuong ta gan
mdi trang thai cta bai toan voi mot sd do (ham danh gid) ndo ¢6 nham danh gia
mic 46 gan dich ctia n6. Didu d6 c6 nghia 1a néu trang thai hién thoi I3 u thi
trang thai v s& dugc phat trién tiép theo néu v ké v6i u va ham danh gia cua v dat
gia tri max (hodc min).

Tuy nhi€én phuong phép nay khong duoc cai thién so véi cac phuong phap

khéac trong mot sb truong hop sau:

e Cuyc tri dia phuong: nit dang xét t6t hon cac nit lan can, nhung d6
khong phai i phuong 4n tot nhét trong toan thé, vi vy c6 thé phai
quay lui vé niit trude dé di theo hudng khac. Giai phap nay doi hoi ghi
nhé lai nhiéu duong di.

e Cao nguyén bang phing: Cac gid tri ciia cac phuwong an nhu nhau,

khong xac dinh dugc ngay hudng nio 14 tot hon trong ving lan cén.

7.4. Céc vi du.

Vi du 1. Baitoan trd choi 8 sd.

21813 11213
trang thai dau 16 (4 trang thai dich | 8 4
7 5 716 |5

Trong bai todn nay ta st dung ham déanh gia, ky hi€u la h véi y nghia: h(u)
cho biét s6 cac chit s6 trong trang thai u khong tring voi vi tri ¢l nd trong trang
thai dich. Trang thai co tiém ning dan dén dichnhanh nhat (duoc wu tién phat
trién trudc) 14 trang thai c6 ham danh gia h dat gid trj min..
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Minh hoa cdy tim kiém cho trd choi nay theo giai thut leo ddi & trang sau
Trang thai dugc chon di tiép & hudng mii tén. O mirc 3 ching ta thay co
hai trang thai cung gia tri ham dénh gia (= 3). Day la trvong hop “cao nguyén
bang phang” nhu nhan xét trén, néu ta chon phuong an kia thi chic chan qua

trinh tim kiém s& khac di nhiéu. Truong hop ndy danh cho doc gia.

59



TN

h(u) =5

3

M

h(u)

=4

h(u) = 3l h(u)

=3

h(u)

=1

< ™ <
I
= N |
=
—
N
I
~—~
>
N—”
e

lh(u)

8. Phuong phap sinh va thi.

Chién Iugc ndy don gian, gdm ba budc:
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- Trudc hét tao ra mot giai phap. Trong vai bai toan cu thé do 1a viée
chon mot 161 gidi trong khong gian cac o1 gidi hay tao ra mot duong di.

- Thir hai, thir xem 101 giai d6 c6 thich hop khong bang cach so sanh

phuong an khac hay so sanh véi diém cudi can suy dién.

- Tiép theo, néu 1vi giai dat duogc thi dimg, ngude lai, lap lai tir bude dau

v&i nit khéc.

V6i phuong phap ndy néu bai toan ¢ 11oi giai thi s& dua dén dich. Tuy
nhién kich thudc bai toan 16n sé& ting khdi lwong tinh toan. Viée tao 10 giai ban
dau co thé thuc hién ngiu nhién, va ciing hy vong ngau nhién ma dat duogc 10
giai, boi vy, khong thé khong tinh dén chi mot vai hudng di duge cam nhan 1a
tot, va loai trir trudc cac hudng khong dan dén 10i giai.

Vi dul. Tim s6 ¢6 6 chir s6 ma tong binh phuong cac chir s6 chia hét cho 3.

Giai doan sinh: tao ra s c6 6 chit s6 va ta goi cac chir sb tir trai qua phai
lan lugt 1A a, b, ¢, d, e, f'thi 0<a<=9, 0<=b,c,d, e, f<=09.

Giai doan thir: néu a*a + b*b + c*c + d*d + e*e + £*f chia hét cho 3 thi
chon, nguoc lai, tao ra sb khac.

Vi du 2. Mot xau nhi phan duoc goi 1a thua néu trong xau khong ¢6 hai chir s6 1
dtng ké nhau. Tim x4u nhi phan thwa c6 chiéu dai n.
Giai doan sinh: Tao ra mdt xau nhi phan S c6 chiéu dai n.

Giai doan thir: Kiém tra ¢6 phai xau thua khong? (Pos(‘11°,S) = 0).

Trong hai vi du trén, sinh vién c6 thé lap trinh dé tim tat ca cac 1oi giai
ctia bai toan, chiang hain tim tat ca cac xau nhi phan thua c6 chiéu dai n cho
trudc.

Vi du 3. Mot bénh nhan c6 mdt vai triéu chung, chéng han: sbt cao vé& budi
chiéu, ho va mét moi ,.... Bac si c¢6 chan doan nghi bi lao phéi, nguoi ta s€ cho

lam ngay xét nghiém, néu ding 13 duong tinh thi két luan va diéu tri bénh lao
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phdi, nguoc lai, bit budc bac si phai chuyén huéng suy nghi sang mot bénh

khac, v.v...
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9. Phuong phap thoa man rang budc.
Phuong phap thoa mén rang budc ho trg cho phuong phap sinh va thir, khi
cht y toi mot s6 rang budc ap dat 1én cac nit trong khong gian bai toan. Muyc
dich dat ra 1a xac dinh duong di trong d6 thi khong gian bai toan, duong di tir
trang thai ddu dén trang thai cudi dap tmg mot vai rang budc nao d6. Do vay
qué trinh tim kiém 101 giai bao gdm hai phan lién quan chit ché v6i nhau:
- Timkiém trong khong gian céc rang budc.
- Timkiém trong khong gian cac bai toan ban dau.
Nbi dung ctia phuong phap nhu sau: Thuc hién cac budc tir a) dén e) dudi
day cho dén khi tim dugc 101 giai day du cua bai toan hodc tat ca cac duong
déu da duyét qua nhung khong cho két qua.
a) Chon mot dinh chua dugc xét trong dd thi tim kiém.
b) Ap dung céc ludt suy dién trén cac rang budc dbi véi dinh da chon dé
tao ra tap cac rang budc moi.
¢) Néu tap cac rang budc mdi c6 mau thuan thi dua ra thong bao dudng
di hén thoi t61 nit dang xét dan t6i bé tic.
d) Néu tap rang budc mo ta 1oi giai ddy du cua bai toan thi ding va dua ra
thong bao thanh céng. Nguoc lai, sang budc sau.
e) Ap dung céac luat bién doi khong gian trang thai trong img dé tao ra 1o
giai by phan, twong hop voi tap cac rang budc hién thoi. Thém céac 161
giai bo phan nay vao d6 thi tim kiém.
Vi du. Xét bai toan dién céac chit sb phan biét thay cho cac chir cai S, E, N, D,
M, O, R, Y sao cho phép cdng sau la ding:
SEND
—l_ MORE
MONEY
Céc rang budc ban dau:

- Cac chir cai khac nhau khong nhan cung mot gia tri.
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Cac rang budc so hoc (cong c6 nhd hodc khong co nhé.

Goi C1, C2, C3, C4 lan luot 14 s6 nhd ctia cac cottir phai sang trai. Khi do

ta xdy dung céac rang budc cu thé nhu sau:

E, N, D,O,R,Y thudc tap {0 ..9} (1)
S, M thudce tap {1..9} 2
Cl, C2, C3, C4 thudc tap {0,1} (3)
D+E=Y +10*C1 4)
N+R+Cl=E+ 10*C2 (5)
E+O+C2=N+ 10*C3 (6)
S+M+C3=0 + 10*C4 (7)
M=C4 8)

Tur rang budc (2) va (8) suyra M=1vaCa=1  (9)

Tu rang budc (7) va (9) suy ra S +C3 =0 + 9, luc nay c6 hai phuong an

dé lua chon:

Phuwong dan I
C3=0,khi dotac6S=0+9, nhuvayS=9vaO=0 (10-1)
Tt rang bude (6)taco E+ C2=N, suyra C2 =1va
E+1=N (11-1)

Tir rang bude (5),tacO R+ C1 =9, nhuvay R=8vaCl =1 (12-1)
(do két hop véi cac rang budc (2) va (10-1).
Turrang budc (4) ta cd6 D + E =Y +10. Pén biroc nay ta co thé khang dinh

cacgia tricia D, E, Y chico thé nhan trong tap {2, 3,4, 5, 6, 7}. NgoairaD + E

>=12. Vi vay chi c6 cac kha nang sau c6 thé xay ra:

D=5vaE=7
D=7vaE=5 (hai truong hop nay Y = 2)
D=6vaE=7
D=7vaE =6 (hai truong hop sau Y = 3)
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Xét kha ning tht nhéat. T rang budc (11-1) ta suy ra N = 8 mau thudn véi (12-
1) nén bi loai
Xét kha nang thir hai. Tir rang budc (11-1) ta suy ra N= 6. Kiém tra diéu kién bai
toan déu thoa man. Vay ta ¢ nghiém 1a:
S=9,E=5N=6,D=7,M=1, O=0,R=8,Y=2.
Xét kha ning thir ba. Tir rang budc (11-1) suy ra N = 8 mau thuin véi (12-1)
Xét kha nang tht tu. Tt rang budc (11-1) suy ra N=7 = D mau thuan.
Phuong dan 2.
C3=1.Turang budc(7)tac6 S=0+8, suyra S =8 va O = 0(10-2)
(vi M=1vasS <=9).

T rang budc (6) ta c6 E = N +10 mau thudn voi rang bude (1). vay
phuong an 2 khong c6 101 giai.
10.Cai diat mét so giai thuat.
Mbt sé quy udc:
e Gia sirdd thi G duoc cho béi ma trian ké A.
e (Céc danh saich MO va DONG duogc luu trong cung mdt mang, voi cac
chi s6 riéng.
e Mang logic Dau dung dé danh d4u cac dinh da xét (ndm trong danh
sach DONG
10.1. Tim kiém rong.
e Danh sach MO va DONG duoc Iuu trong mang Q, d va ¢ 1a chi sb cua

phan tir dau va cudi cua queue Q.

e V={1.n}
e Thu tyc Duyet rong(i) danh dau tit ca cic dinh tir i c6 thé dén duoc
dinh d6.

Procedure Khoitao;

Begin
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Filichar (Dau, n, True);
End,
Procedure Duyet rong (i:byte);
Var Q:array [1..100] of byte;
d,c,j, k: byte;
Begin
d:=1; {Khoi tao hang doi rong }
c:=1;
Qlcl=1;
Dau[i]:= false;
While d<=cdo
begin
= Q[d];
inc(d);
for k=1tondo
if (A[j,k]=1) and Dau[k] then
begin
inc(c);
Qlcl=k;
Dau[k]:=false;
end;
end;
End;
Vidu 1. Tim duong di tir dinh iy dén dinh j, ctia @0 thi G.
Dit liéu duoc luu vao file Text c6 cau trac nhu sau:
- Dong dau tién chira 3 sdn, iy, jo (n 12 s6 dinh cua do thi)
- ndongtiép theo lan luot chira gia tri n dong ctia ma trén A.

Tén file dugc nhap tir ban phim khi thyc hién chuong trinh.
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Gi4 tri cia mang Truoc ta vi tri j Truoc[j] xac dinh dinh dung trudc j trong
duong di tim duogc.
Program duongdi;
Var
A: array[1..50,1..50] of byte;
Dau: array[1..50] of boolean;
Truoc: array[1..50] of byte;
n, i0, jO: byte;
Procedure khoitao;
Var
I, ] : byte;
fitext;
tenfile:string;
Begin
write(‘ten file’);
readIn(tenfile);
assign(f, tenfile);
reset(f);
readln(f,n,i0,j0);
for =1 tondo
begin
for j=1tondo
read(f, A[Lj]);
readIn(f);
end;
close(f);
Filichar (Dau,n,true);
End,
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Procedure BFS(i:byte);
Var
Q: array [1..50] of byte;
d,c,j,k: byte;
Begin
d:=1,
c:=1,
Qlcl=i;
Dau[i]:=false;
Truocli] =0;
While d<=cdo
begin
J=Q[d];
inc(d);
for k=1tondo
if (A[j,k]=1) and Dau[k] then
begin
inc(c) ;
Qlel=k;
Dau[k]:=false;
Truoc[k] = 7;
end;
end;
End;
Procedure inkq(j: byte);
Begin
if Truoc[j] <> 0 then
inkqg(truoc(j]);
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write(j:4);

End,

Procedure Duyet;

Var ibyte;

Begin
BFS(i0);
if Dau[j0] then

inkq(jo)
else
writeln(‘ Khong co duong di’);

End;

BEGIN {main}
Khoitao;
Duyet;

Readln;

END.

Vi du 2. Tim sd thanh phan lién thong ctia mot do thi .
Dit liéu duogc Iuu vao file Text ¢6 ciu trac nhu sau:
- Dong dau tién chira s6 n (s6 dinh ctia d6 thi)

- ndong tiép theo lan lugt chua gia tri n dong cia ma tran A.

- Tén file dugc nhap tr ban phim khi thuc hi€én chuong trinh.

Program lienthong;

Var
A: array[1..50,1..50] of byte;
Dau: array [1..50] of boolean;
n, So:byte;

Procedure khoitao;
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Var
I, J : byte;
f:text;
tenfile:string;
Begin
write(‘ten file’);
readIn(tenfile);
assign(f, tenfile);
reset(f);
readIn(f,n);
for ii=1tondo
begin
for j=1 tondo
read(f, A[ij]);
readIn(f);
end;
close(f);
Filichar (Dau,n,true);
So0:=0;
End,
Procedure BFS(i:byte);
Var
Q: array [1..50] of byte;
d,c.j,k: byte;
Begin
d:=1,
c:=1,

Q[c]=i;
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Dauli]:=false;
While d<=cdo
begin
J=Q[d];
inc(d);
for k=1tondo
if (a[j,k]=1) and Dau[k] then

begin
inc(c) ;
Qlc]=k;
Dau[k]:=false;
end;
end;
End;
Procedure Duyet;
Var
Ibyte;
Begin
For ii=1tondo
If Dauli] then
begin
inc(So);
BFS (i);
end;

writeln(‘So thanh phan lién théng:’, So);
End;



BEGIN {main}
Khoitao;
Duyet;
Readln;

END.
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10.2. Tim kiém sau.

V6i gia thiét nhu duyét rong, do MO hoat dong nhu stack nén ding thi
tuc d¢ quy.
Procedure DFS (i:byte); {Depth First Search}
{Xuat phat tir dinh i, danh dau cac dinh duoc xét khi tim kiém theo chiéu sau}
Var

J: byte;
Begin

Dauli]:=false;

For j=1tondo

If (a[i,j]=1) and Daulj] then
DFS (j);

End;

Vidu 1. Tim dudng di tir dinh i0 dén dinh jO.
Program Duong_di;
Var
A: array[1..50,1..50] of byte;
Truoc: array [1..50] of byte;
Dau: array [1..50] of boolean;
n, i0, jO: byte;
Procedure Khoitao;
Var
I, ] : byte;
f:text;
tenfile:string;
Begin

write(‘ten file’);
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readIn(tenfile);
assign(f, tenfile);
reset(f);
readIn(f,n,i0,j0);
for ii=1tondo
begin
for j=1 tondo
read(f, a[i,j]);
readIn(f);
end;
close(f);
Fillchar (Dau,n,true);
End;

Procedure DFS (i:byte);
Var
J: byte;
Begin
Dau[i]:=false;
For j=1tondo
If (a[i,j]=1) and Dau[j] then
DFS (j);
End;
Procedure inkq(j: byte);
Begin
if Truoc[j] <> 0 then
inkg(truoc[j));
write(j:4);
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End;
Procedure duyet;
Begin
DFS(i0);
if dau[j0] then
inkq(jO)
else
writeln(‘Khong co duong di’);
End;

BEGIN {main}
Khoitao;
Duyet;
Readln;

END.

Vidu 2. Tim tat ca hoan vi cua (1,2,...n)
Program hoanvi;
Var

A:array [1..50] of byte;

n:byte;

Dau: array [1..50] of boolean;

Procedure Khoitao;
Begin
write(‘n = °);
readIn(n);

Fillchar(Dau,n, true);
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End:
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Procedure DFS (i:byte);

Begin
If i<n then
for =1 tondo
if Dau[j] then
begin
Ali]=j;
Dau[j]:=false;
DFS (j);
Dau[j]:=true;
end
else
begin
=1
While not Dau[j] do
inc (j);
a[n]=j;
begin
for j=1tondo
write (A[j]:4);
witeln;
end;
end;
End;
BEGIN {main}
Khoitao;
DFS (1);
Readln;
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END.
10.3. Thuit toan AT — Tim Kkiém cue ticu.
Gia thiét dir liéu Iuu trit nhu tim kiém rong.
cp 14 mang chi phi ctia do thi G.
Do thi G dugce luu trit béi ma trén chi phi cp, trong d6 cp[i,j] = Vocung c6
nghia 1a khong c6 cung (1,)).

Procedure ddcuctieu;

Const
Vocung = 70000;

Var
A: array[1..50,1..50] of byte;
Truoc: array [1..50] of byte;
Dau: array [1..50] of boolean;
cp:array[1..50, 1..50] of word;
n, i0, jO: byte;

Procedure Khoitao;
Var
i, ] : byte;
f:text;
tenfile:string;
Begin
write(‘ten file’);
readIn(tenfile);
assign(f, tenfile);
reset(f);
readIn(f,n,i0,jO);
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for ii=1tondo
begin
for j=1tondo
read(f, cp[i,j]);
readIn(f);
end;
close(f);
Filichar (Dau,n,true);
End;

Procedure inkq(j: byte);
Begin
if Truoc[j] <> 0 then
inkqg(truoc[j));
write(j:4);
End;

Procedure Timkiem;
Begin
g[i0]:=0;
truoc([i0]:=0;
d=1; c=1;
Qlc]=i0;
While d<=c do
begin
k:=d;
for I=d+1to cdo
it glallll<glq[k]] then
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End;

end;

k=l

tam:=q[d];

qld]=q[KI;

q[K]:=tam;

m:=q[d];

inc(d);

if m=j0 then

inkq(jo)
else
for I=1tondo
if (cp[m,l]J< vocung) then
if dau[l] then
begin
inc(c);
qlcl=1;
dau[l]:=false;
g[ll:=g[m]+cp[m,n];
truoc[l]:=m;
end
else
if g[l]>g[m]+cp[m,n] then
begin
g[ll:= g[m]+cp[m,n];
truoc[l]:=m;

end;
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Begin
Khoitao;
Timkiem;

End:

10.4. Tim kiém leo ddi.

Trong chuong trinh cai dit nay, ching ta quy udc néu dinh dang xét 1a
dinh u, thi dinh k& v6i u ¢6 kha ning dén dich nhat la dinh c6 khoang cich
v6i u 16n nhat.

Khi d6 giai thudt leo ddi c6 thé trinh bay lai nhu sau.
Leodoi(i,j): Thuc hién giai thuét leo doi tir dinh i dén dinh j.
-Néu (i, j) €E : d=c[i,j], push(i,j,k), exit
- Néu (ij) ¢E: Tim k sao cho c[ik]=max {c[l,k}/ 1eT[i] and
dauli,}:
Néu c¢6 (d=c[Lk]): dau[i]]=false, push(i,j,d), Leodoi(k,j)
Nguoc lai (d=0): pop(k,j,d), leodoi(k,j)

Dit liu duoc thiét ké nhu sau:
- Mang A luu danh sach cac cung ctia do thi G
- S la stack luu danh sach cac dinh s€ dugc xét va Top la dinh cua S
- 10, jO 1a dinh xuat phat va dinh két thic
- Toan bd théng tin dugc hru trong file dang Text ¢6 ciu trac nhu sau:
dong dau lvu m (s6 cung ciia do thi), i0, j0; m dong tiép theo mdi dong
chtra thong tin cia motcung d6 thi G (dinh dau, dinh cubi va do dai
cung).
Procedure Leodoi;
Type
cung = record

dau, cuoi: byte;
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kc: word;
end;
Var
S, A array[1..50] of cung;
B: array[1..50] of boolean;
m,i0,j0, Top: byte;
Procedure Khoitao;
Var
f: text;
I byte;
d: word;
tenfile: string;
begin
write(‘Nhap ten file: ©);
readIn(tenfile);
assign(f,tenfile);
reset(f);
readIn(f,m,i0,j0);
for =1 to mdo
with A[l] do
readIn(f,dau, cuoi, kc);
filichar(B, |, false);
Top:=0;
end;

Procedure Pop( Var i,j: byte; var d: word);

{Liy mot ban ghi (i,j,d) tir S}
begin
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with S[Top] do

begin
I:= dau;
J== cuoi;
d:= kc;
end;
dec(Top);

end;

Procedure TimKiem(i: byte; Var j: byte; var d: word);
{ Tim cung (i,j) c¢6 c[i,j] 16n nhat, néu c6 thi d = c[ij] va danh dau cung oi,ju 12

true, ngugc laid =0 }

Var
l,p: byte;
begin
d:=0;
for .= 1to mdo
if (A[l].dau =1) and (A[l].kc > d) and not BJ[l] then
begin
J= AJl].cuoi;
p=1
d:= A[l].kc;
end;
B[l]:= true;
end;

Function DenDich(i,j: byte; var d:word): boolean;
Var
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I byte;
begin
for .= 1to mdo
if (A[l].dau = 1) and (A[l].cuoi = j) then
begin
d:= A[l].kc;
DenDich:= true;
end
else
begin
DenDich:= false;
d=0;
end;
end;

Procedure Inkq(j:byte);
Var
d:word;
k: byte;
begin
d:=0;
for k=1to Top do
begin
write(S[k].dau);
d:=d + S[k].kc;
end;
writeln(j);
writeln(‘ Chi phi: *,d);
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end;

Procedure Duongdi(i,j: byte);
Var
k,d: byte;
Begin
if Dendich(i,j) then
begin
push(i,j,d);
inkq (j);
exit;
end;
Timkiem(i,k,d);
if d > 0then
begin
push(i,j,d);
duongdi(k,]);
end
else
if Top > 0 then
begin
pop(i,j.d);
duongdi(i,j);
end
else
writeln(‘Khong co duong dr’);

end;
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Begin {leo doi}
Khoitao;
Duongdi(io,j0);

end;
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11. Bai tap.
Bai tdp 1. Cho ma trin ké A= (a;) biéu dién mot d6 thi vo huéng G = (V,E)

dudi day:
O 4 o© o o o
4 0 7 oo oo 3
©o ( O 3 8 6
o o 3 0 5 o
©o oo 8 5 0 2
©o 3 6 o 2 0

trong d6 a;= oo néu (i,j)¢ E, nguoc lai a; 1 chi phi d¢ di tir dinh i sang dinh j.

a. Hay tim duong di tir dinh 1 sang dinh 4 theo cac phuong phap tim kiém rong

va tim kiém séu.
b. Tim duong di ngan nhét tir dinh 1 sang dinh 4

LOI GIAI

- V& d6 thi G dwoc biéu dién béi ma trin ké A & trén

4ﬂ3
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- Phuwong phap duyét rong

n t(n) Topen + close
1
1 2 2 1
2 1,36 3,6 1,2
3 2,4,5,6 6,4,5 1,23
6 2,3,5 4,5 1,2, 3,6
4 edich—dung

Puong di tir dinh 1 dén dinh 4 theo phuong phap duyét rong 1a: 1 —» 2— 3— 4

-  Phuwong phap duyét sau

n t(n) open ™ close
1
1 2 2 1
2 1,36 3,6 1,2
6 2,3,5 3,5 1,26
5 3,4,6 3,4 1,2,6,5
4 edich—dung

Puong di tir dinh 1 dén dinh 4 theo phuong phdp duyét sau B: 1— 2— 6—> 5> 4

- Phuong phap tim Kiém cuec tiéu

n t(n) open close
Lo
1 2 2, 1
2 1,3,6 311, 67 1,2
6 2,3,5 311, Bg 1,2,6
5 3,4,6 311, 414 1,2,6,5
3 2,4,5,6 41y 1,2,6,5 3
4eDICH —
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dung

VAY PUONG PI NGAN NHAT: 1 2— 6— 5— 4 VOI CHI PHI 14

BAI TAP 2. NGUOI TA SU DUNG HAI BiNH CHUA CO DUNG TiCH
LAN LUOQT LA 3(LIT) VA 4(LiT) PE PONG 2(LiT) NUOC. GIA SU
LUQNG NUOCPHUQC LAY TU VOI KHONG HAN CHE VA CONG PE
LAY NUOGC TU VOI CHO PAY MOT BINH LA 3, CONG PE PO NUOC
TRONG MOT BINH RA NGOAI LA 2 VA PO NUOC TU BINH NAY
SANG BINH KHAC THI TON CONG LA 5.

HAY CHI RA QUA TRINH TiM KIEM LOI GIAI BANG PHUONG
PHAP TiM KIEM THEO CHIEU RONG VA TIM KIEM LEO POL

Loi giai

- Phuong phap tim kiém theo chié¢u rong

n t(n) Topen 4 close
(0,0)

0,00 | (04,30 (0,4), (3,0) (0,0)

0,4 | (0,0, (3,4, (3,1 | (30, (3,4),1(0,0), (0,9

(3.00 |(00), (34,03 |G (0,0),(0,4),(3,0)

(3,4 |(0,49), (3,0 (3,4), (3,2, (0,0),(0,4),(3,0), (3,4

(3,1) |(0,1), (3,0), (34),| (0,3 (0,0),(0,4),(3,0), (3,4), (3,2)

(03) |(©4) (00), (04),]31), (03 (0,0),(0,4),3,0), (34), 31), (0,3)
(3,3), (3,0 (0,3), (0,2)

01) [(0,0), 31), (04),|(01),(33) (0,0),(0,4),(3,0), (3:4), (3,1), (0,3),
(1,0) (3,3), (1,0) 0,1)

(83) |(03),(30), (24 |(10), (24 (0,0),(0,4),(3,0), 3:4), (3,1), (0,3),

0,2), (3,3)
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@0 [00). G0, @4, @4 @A), | 000430, G4, BI). 03),
0,1) 0,2), (3,3), (1,0
2.4)

QUA TRINH PONG NUGC THEO PHUONG PHAP DUYET
RONG LA:

(0,00—(3,00—(0,3)—>(3,3)~>(2,4)

- Phuong tim kiém leo doi (gia thiét dinh ké véi dinh dang xae va c6 khoang
cach dén dinh d6 16n nhat 1a dinh c6 trién vong dén dich nhat)

((0,0), (2,4))2E —> k= (3,00  c[(0,0), (3,0)]=5
((3,0), (2,4)) ¢E—> k=(0,3) c[(3,0), (0,3)]=5
((0,3), (2,4)) e > k=(3,3)  ¢[(0,3), (38,3)]=5

((3,3), (2,4)) €E — dimg c[(3,3), (2,4)]=5
QUA TRINHPONG NUOC THEO PHUONG PHAP LEO POI LA:

(0,0)—(3,0)—(0,3)—(3,3)—>(2,4) VOI CHI PHI 20
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Bai tap 3. Dai duong dugc xem nhu 1a mot mat phéng toa d0 trén d6 c6 n hon
dao v&i toa d6 1an luot 13 (x4, V1), (X2, Y2), .-, (Xn, Yn). MOt chiéc ca nd xuat phat
tir dao d; mudn tuan tra dén dao d,. binh xdng ctia ca nd chi chira du xang dé di
duoc mot quing dudng dai khong qua m (km). Trén duong di ca nd co thé ghé
mot sO dao nao d6 dé tiép thém xing, lic niy ca nd duoc tiép thém xing day
binh chira. Hay chi ra mt duong di tir dao d, dén dao d, sao cho sd lan ghé ddo
trung gian d¢é tiép thém xang 13 it nhat.

HUONG DAN

TA XEM HAI PAO LA KE NHAU NEU KHOANG CACH GIUA
CHUNG KHONG VUQT QUA M (KM). BAI TOAN CAN TiM PUONG
PI TU PAO D; PEN PAO D, THONG QUA CAC PAO KE NHAU.
THUAT TOAN TiM KIEM THEO CHIEU RONG CHO PHEP TIM
PUONG TIM RA PUONG PI NOI HAI PAO QUA IT CANH TRUNG
GIAN NHAT (TUC LA IT PAO TRUNG GIAN NHAT).

DU LIEU VAO LUU TRONG FILE DANG TEXT,DONG PAU CHUA
SO PAO N, DONG THU HAI CHUA KHOANG CACH LON NHAT
CANO CO THE PI LIEN TUC, N DONH TIEP THEO MOI DONG
CHUA HAI GIA TRI TUONG UNG VOI TOA PO CUA MOI PAO.

BAI TAP 4. MOT MANG LUOI GIAO THONG GIUA N THANH PHO
(CAC THANH PHO PUQC PANH SO TU 1 PEN N) PUQC CHO BOI
MA TRAN A=(A;;))x«n, TRONG DO:

0, NEU KHONG CO PUONG PI TRUC TIEP TU I PEN J
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A= 1, NEU CO PUONG PI TRUC TIEP TU I PEN J VA LA
PUONG DI AN TOAN

2, NEU CO PUONG PI TRUC TIEP TU I PEN J NHUNG
PHAI QUA MOT CHANG PUONG NGUY HIEM

QUY UOC: A=1, VI =1..N

CHO TRUGC HAI THANH PHO I, |,. HAY TiM MQT PUONG PI TU
lo, PEN I, SAO CHO SO CHANG PUONG NGUY HIEM PHAI PI QUA
LA iT NHAT.

HUONG DAN: TRUOGC HET PHAI XAC PINH PO THI BIEU DIEN BAI
TOAN. O PAY DE THAY RANG MOI THANH PHO TUONG UNG VOI
MOT PINH CUA PO THI, VAN PE CHI CON XAC PINH TAP CUNG E
CAN CU VAO GIA THIET CUA BAI TOAN.

Bai tip 5. Cho bang vudng gdm m*n 6. Trén mdi 6 ghi s6 0 hay 1.

a. Timot 6 nao d6 c6 thé chuyén sang 6 chira s6 1 ¢6 chung canh véiné. gia str
dang & 6 (h,c). Hiy tim xem c6 cach di chuyén tir 6 niy ra mét 6 & mép bang
hay khong? Tim cach chuyén qua it 6 nhat.

b. Mot mién ctia bang 1a tp hop cac 6 c6 chung canh va c6 cing gia tri. hiy
dém xem bang c6 bao nhiéu mién. mién 16n nhit c6 bao nhiéu 6.

c. Cho phép thay doi gia tri tat ca cac 6 trong cing mot mién. Hiy xac dinh mién
can thay d6i dé s6 mién gidm nhiéu nhat.

d. Hay xac dinh mién can thay d6i dé thu dugc mot mién méi 16n nhit.
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Huwdng din: Mbi 6 twong tng v6i mot dinh cua d6 thi. Hai dinh ké nhau khi va
chi khi hai 6 twong ting c6 thé chuyén sang nhau. Mdi mién ciia bang tuong tmg

véi mot mién lién thong cua do thi.

Bai tip 6. Lap chuong trinh d6i voi bai toan dong nude, voi cac sé m, n, k I
cac s6 duong bét ky dugce nhap tir ban phim khi thye hién chuong trinh,

Huéng dén: St dung thuat toan tim kiém rong sé& cho s6 1an thao tac 13 it nhat.

Bai tap 7. Mot toa lau dai dugc mo ta béng mot hinh chtr nhat c6 m*n 6. Gira
cac 6 c6 mot s6 birc twong ngin cach chia lau dai thanh cac phong. Nhu vay,
mdi phong tuong mg véi tap cac 6 thong nhau. Tai 6 (i,j), cho biét thong tin co
twong ngin gitta 6 nay véi bon 6 ké voi nd khong boi gia tri ay 1d mot s6 nhi
phan 4 chit sb twong g 6 (i,j) c6 (1) hodc khong co6 (0) twong & phia Tay, Bic,
Pong, Nam. Vi du a;; = 1001 c6 nghia 1a 6 (ij) c6 tuong & phia Tay va Nam,
nhung khéng cé tudng ¢ phia Bic va Pong. Hay viét chuong trinh thyc hién
céc yéu cau sau:

A. PEM SO PHONG CUA TOA LAU PAL

B. CHO BIET PHONG LON NHAT CO DIEN TiCH LA BAO NHIEU

0.
C. CHO BIET NEN PHA BUC TUONG NGAN HAl PHONG NAO PE

PUQC MOT PHONG MOI CO DIEN TiCH LON NHAT.

HUONG DAN:GIA TRIA,; CO THE NHAN TUONG UNG VOI SO THAP
PHAN TU 0 PEN 15. VI VAY TA LUU DU LIEU TRONG FILE DANG
TEXT CO CAU TRUC NHU SAU: DONG PAU CHUA HAI SO M,N. TU
DONG THU HAI PEN DONG THU M+1, CHUA CAC HANG CUA MA
TRAN A =(A;;). KET QUA PUA RA FILE DANG TEXT CO CAU TRUC

93



NHU SAU: DONG PAU CHUA SO PHONG, DONH HAI CHUA DIEN
TIACH PHONG LON NHAT VA DONG BA CHUA HANG, COT,
HUONG CUA BUC TUONG CAN PHA.

CHANG HAN DU LIEU VAO LA
4 6
11 6 11 6 3 10 6
7 9 6 13 5 15 5
1 10 12 7 13 7 5
13 11 10 8 10 12 13
DU LIEU RA SE LA:
5
9
4 1 DONG

BAI TAP 8. MOQT SAN CHOI HINH CHU NHAT GOM M*N O PON VI.
TREN MOI O (IJ) CO PONG CAC TRU BE TONG CHIEU CAO A,;.
GIA THIET NUOC KHONG THAM QUA PUQC CAC CANH GIUA
HAI TRU BE TONG KE NHAU. SAUMOQT TRAN MUA PU LON, HAY
TINH NUOC PONG LAI TREN SAN.

HUONG DAN

CHIA NUOC THANH TUNG TANG CO CHIEU CAO BANG 1.
TINH THE TICH NUOC PONG TREN MOI TANG THEO THUAT
TOAN LOANG TiM THANH PHAN LIEN THONG.
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BAI TAP 9. TIM 2 CHU SO PHAN BIET A VA B SAO CHO THOA MAN
HAI PIEU KIEN SAU:

A. A2B CHIA HET CHO 3

B. A2B - AB=110

BAI TAP 10. GAII BAI TOAN POAN CHU SAU
DONALD CROSS

+

GERALD

ROADS

ROBERT DANGER

BAI TAP 11. CHO SO CO HAI CHU SO.NEU VIET THEM HAI CHU SO
VE BEN PHAI SO PO THI PUQC SO MOI LON HON SO PA HO LA
1986 PON VI. HAY TiM SO PA CHO VA HAI CHU SO VIET THEM
PO.

BAI TAP 12. GIAI BAI TOAN POAN CHU SAU:

T

+ TH
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THA

THAN

4321
CHUONG TRINH THAM KHAO

PROGRAM CANO_DI_TUAN; { BAI TAP 3}

USES CRT;
TYPE
DAO = RECORD
X,Y: INTEGER;
END;
VAR

N,D1,D2,SO: BYTE;

M: WORD;

A: ARRAY[BYTE] OF DAO;

B: ARRAY[BYTE] OF BOOLEAN;

TR: ARRAY[BYTE] OF BYTE;

PROCEDURE NHAP;
VAR
F: TEXT;

S: STRING[20];
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I: BYTE;
BEGIN
CLRSCR;
WRITE('TEN FILE DU LIEU:");
READLN(S);
ASSIGN(F,S);
RESET(F);
READLN(F,N);
READLN(F,M);
FOR I:=1 TON DO
WITH AJl] DO READLN(F,X,Y);
CLOSE(F);

END;

PROCEDURE INDULIEU;
VAR
I: BYTE;
BEGIN
WRITELN('SO DAO:"N);
WRITELN('GIOI HAN KHOANG CACH:",M);
FOR I:=1 TONDO

WITH A[l] DO WRITELN("TOA DO DAO "I, : (", X

Y,")");
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END;

PROCEDURE KHOITAO;
VAR
I:BYTE;
BEGIN
FOR I:=1 TON DO
B[l]:= TRUE;

END;

FUNCTION KC(1,J: BYTE):REAL;
BEGIN
KC:= SQRT(SQR(A[I]. X-A[J].X)+SQR(A[I]. Y-A[J].Y));

END;

PROCEDURE BFS(I: BYTE);
VAR
J,K,D,C: BYTE;
Q: ARRAY[BYTE] OF BYTE;
BEGIN
D:=1;

C:=1;
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Q[1]=1;
B[I]:= FALSE;
WHILE D<=C DO
BEGIN
J=Q[DJ;
D:=D+1;
FOR K:=1 TO N DO
IF B[K] AND (KC(K,J) <= M) THEN
BEGIN
C:=C+1,
Q[C]:=K;
B[K]:= FALSE;
TR[K]:=J;
END;
END;

END;

PROCEDURE INKETQUA,;
VAR

I'BYTE;
BEGIN

WRITE('DUONG DI GHE DAO IT NHAT NHU SAU: ");
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WRITE(D1);

1:=D1;

WHILE I<>D2 DO
BEGIN
WRITE(-->" TR[I]);
SO:=S0+1;
I:=TR[I];
END;
WRITELN;
WRITELN('DUONG DI TREN GHE QUA ',SO-1,' DAO");

END;

PROCEDURE TIMDUONGDI;
BEGIN
WRITE('DAO XUAT PHAT: ");
READLN(D1);
WRITE('DAO KET THUC: *);
READLN(D2);
BFS(D2);
IF B[D2] THEN WRITE('KHONG CO DUONG DI TU ',D1,' DEN ',D2)
ELSE INKETQUA;
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READLN;

END;

BEGIN
NHAP;
KHOITAQ;
INDULIEU;
TIMDUONGDI;
END.

PROGRAM LAUDAI; { BAI TAP 7}

USES CRT;

TYPE
SIZE =0..100;

VAR
M,N,SO,P,HANG,COT: SIZE;
A:ARRAY[SIZE,SIZE] OF 0..15;
PH: ARRAY[SIZE,SIZE] OF WORD;
S: ARRAY[SIZE] OF WORD;
DT: WORD;

HUONG: STRING[4];
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PROCEDURE NHAP;
VAR
F: TEXT;
1,J: SIZE;
BEGIN
CLRSCR;
ASSIGN(F, INPUT.PAS");
RESET(F);
READ(F,M,N);
FOR I:=1 TO M DO
FOR J:=1 TO N DO READ(F,A[l,J));
CLOSE(F);

END;

PROCEDURE KHOITAO;
VAR
1,J: SIZE;
BEGIN
FOR I:=1 TO M DO
FOR J:=1TO N DO
PH[I,J]:=0;
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END;

PROCEDURE BFS(1,J: SIZE);
VAR
QH,QC: ARRAYI[SIZE] OF SIZE;
D,C,KL: SIZE;
BEGIN
PH[I,J]:= SO;
D:=1;
C:=1;
QH[1]:=1;
QC[1]:=J;
WHILE D<=C DO
BEGIN
K:= QH[D];
L:= QC[D];
D:=D+1,
IF A[K,L]>=8 THEN
S[K,L]:=A[K,L]-8
ELSE

IF (K<M) AND (PH[K+1,L]=0) THEN
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BEGIN
C:=C+1,
QHIC]:=K+1;
QC[C]=1;
PH[K+1,L]:=S0O;
END;
IF A[K,L]>=4 THEN
A[K,L]:=A[K,L]-4
ELSE
IF (L<N) AND (PH[K,L+1] = 0) THEN
BEGIN
C:=C+1;
QHI[C]:=K;
QC[C]:=L+1;
PH[K,L+1]:=SO;
END;
IF A[K,L]>=2 THEN
A[K,L]:= A[K,L]-2
ELSE
IF (K>1) AND (PH[K-1,L] = 0) THEN
BEGIN

C:=C+1;
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QHIC]:=K-1;
QC[C]:=L;
PH[K-1,L]:=SO;
END;
IF A[K,L] >=1 THEN
A[K,L]:= A[K,L]-1
ELSE
IF (L>1) AND (PH[K,L-1]=0) THEN
BEGIN
C:=C+1;
QHIC]:=K;
QC[C]:=L-1;
PH[K,L-1]:=SO;
END;
END;

END;

PROCEDURE DEMPHONG;
VAR

1,J: SIZE;
BEGIN

FOR I:=1TO M DO
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FOR J:=1 TO N DO
IF PH[1,J] = 0 THEN
BEGIN
SO:= SO+1;
BFS(1,J);

END;

END;

PROCEDURE SMAX;
VAR

I: WORD:;

J,K: SIZE;

BEGIN

DT:=0;
FOR I:=1 TO SO DO
BEGIN

S[1]:=0;

FOR J==1TO M DO

FOR K:=1 TO N DO
IF PH[J,K]=I THEN S[I]:= S[1]+1;
IF S[1] >DT THEN DT:= SJ[I];

END;
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END;

PROCEDURE PHATUONG;

{ CHI CAN PHA PHIiA PONG HOAC PHiA NAM, PHIA TAY CUA O
(LJ) TUONG UNG LA PHIiA PONG CUA O (1,J-1), TUONH TU, PHIiA
BAC CUA O (1,J) TUONG UNG PHIA NAM CUA O (1-1,J)}

VAR
1,J: SIZE;
MAX, TG: WORD;
BEGIN
MAX:=0;
FORI:=1 TO M DO
FOR J:=1TO NDO
BEGIN
IF I<M THEN
IF PH[I,J] <> PH[1+1,J] THEN
BEGIN
TG:= S[PHI[I,J]] + S[PH[1+1,J]];
IF TG >= MAX THEN
BEGIN
HANG :=I;
COT:=J;
HUONG:= 'NAM';
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MAX:=TG;
END;
END;
IF J<N THEN
IF PH[1,J]<> PH[I,J+1] THEN
BEGIN
TG:= S[PH[I,J]] + S[PH[I,I+1]];
IF TG >= MAX THEN
BEGIN
HANG:=I;
COT:=J;
HUONG:='DONG";
MAX:=TG,;
END;
END;
END;

END;

PROCEDURE INKQ;
VAR
1,J: SIZE;

F: TEXT;
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BEGIN
ASSIGN(F,"OUT.PAS");
REWRITE(F);
WRITELN(F,SO);
WRITELN(F,DT);
WRITELN(F,HANG," ",COT," ', HUONG);
CLOSE(F);

END;

BEGIN

NHAP;
KHOITAOQ;
DEMPHONG,;
SMAX;
PHATUONG,;
INKQ;
END.
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Chuong 4

BIEU DIEN BAI TOAN BANG LOGIC VA CAC PHUONG

PHAP CHUNG MINH

Nhu ta di biét, khong thé c6 phuong phap giai quyét van dé tong quat cho
moi bai toan. C6 thé phuong phap nay phi hop cho bai toan ndy, nhung lai
khong pht hop cho 16p bai toan khéc. Diéu nay c6 nghia 1a khi ndi ti mot bai
toan, ta phai cht y dén phwong phdp biéu dién n6 cing voi cac phwong phdp
tim kiém trong khdng gian bai toan nhdn dwoc.

1. Biéu dign bai toan nho khong gian trang thai (c6 cac chién luoc tim kiém

trén d6 thi biéu dién van dé)
2. Quy V& cac bai toan con
3. Biéu dién van dé nho logic hinh thiic (c6 cac phwong phép suy dién logic)

va trong phan nady sé& trinh bay phuong phap biéu dién van dé nho logic hinh
thirc va cac phuong phap giai quyét van dé trén cach biéu dién nay.

Logic hinh thic thuong dung dé thu gon qua trinh tim kiém loi giai.
Trude khi giai quyét van dé, nho phan tich logic, cé thé chuang té rang mot bai
toan nao do6 co thé giai dugc hay khong?.

Ngoai ra, céc két luan logic rit can ngay ca trong cach tiép can dua trén
khong gian trang thai va quy bai toan vé bai todn con. Chang han, trong céc
phuong phap dua trén khong gian trang thai, cac két luan logic dung dé kiém tra
mot trang thai nao do co6 phai la trang thai dich hay khong?,....

Ngoai ra, logic hinh thuc cd thé duoc s dung dé giai quyét nhitng bai
toan chang minh logic, chang han nhu ching minh mot khang dinh nao d6 1a
dung khi biét nhiing tién dé ban dau va cac luat suy dién. Pay la mot dang quen

thudc nhét va duoc cac chuyén gia TTNT quan tdm ngay tir dau.
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ViDU

Ta c6 thé dung cac biéu thic logic dé md ta mdi quan hé ciia cac thanh phan
trong 1 tam gidc nhu sau:
1) arnbac=p
2) bAparc=a
3) arpac=Db
4 anbap=c
5 SAc=hc
6) arbAC=c
7)arnbAC=S
8) arbAacAp=S
9) SAhc=c
(Trong do: a, b, c la ky hiéu cac canh, A, B, C la ky hiéu cdc goc tuwong ung, p
la ky hiéu nita chu vi, va he la dwong cao xudt phat tir dinh C ciia tam gidc)
Gia strta biét cac canh a, b va mot goc C. Ta c6 thé c6 két luan vé dudng cao he
khong?
1. BI EU DI EN VAN DE NHO LOGIC HINH THUC
1.1. Logic ménh dé

Day 1a kiéu biéu dién tri thirc don gian nhat va gan giii nhat d6i v6i chung ta.

a) Ménh dé 1a mot khrflng dmh, mot phat biéu ma gia tri cia nd chi co thé
hoac 1a dung hodc Ia sai.

Vidu

phat biéu "1+1=2" (c6 gia trji diing)

phat biéu "Troi mua"
(Gia tri ctia ménh dé khong chi phu thudc vao ban than ménh dé d6. C6 nhiing
ménh dé ma gia tri ctia nd ludn dung hodc sai bat chap thoi gian nhung cling c6

nhitng ménh dé ma gia tri ctia nd lai phu thudc vao thoi gian, khong gian va
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nhiéu yéu t6 khac quan khac. Ching han nhu ménh dé : "Con ngudi khong thé
nhay cao hon 5m véi chén tran" 1a dting khi & trai dat , con & nhiing hanh tinh c6
luc hap dan yéu thi cé thé sai.)
b) Biéu thirc logic
- Ta ky hiéu ménh dé bﬁng nhiing chir cai la tinh nhu a, b, c, ... va cac ky hiéu
ndy duoc goi la bién ménh dé
- Biéu thirc logic dugc dinh nghia dé quy nhu sau:
e Céc hing logic (True, False) va cac bién ménh dé 1 cac biéu thic logic
e Cic biéu thuc logic két hop vdi cac toan tir logic (phép tuyén (v), phép
hoi (A ), pht dinh (=, ~, ), phép kéo theo (=, —), phép twong duong
(<, =) la cac biéu thice logic.
Tt 13 néu E va F 13 cac biéu thuc logic thi EAF, EVF, E— F, E=F ciing
14 cac biéu thuc logic
Thur tw wu tién cua cdac phép todan logic: —, A, v, >, =
Vi DU MOT SO BIEU THUC LOGIC:
1) True
2) —p
3 parpvr)
- Biéu thirc logic dang chudn: 1a biéu thirc duge xay dung tir cac bién ménh dé
va cac phép toan —, A, v.
Vi DU PA(=PVR)
(Chung ta da ting sir dung logic ménh dé trong chuong trinh rat nhiéu lan (nhu
trong c4u trac 1énh IF ... THEN ... ELSE) dé biéu dién cac tri thirc "ctmg" trong
may tinh 1)
¢) Bing chin tri (bdng chdn ly) Dung dé danh gia gia tri ctia biéu thic

logic.
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Nhian xét
- Moi biéu thirc logic déu c6 thé chuyén vé cac biéu thirc logic dang chuan
nho vao:
P—>Qq=-pvq
- Néu c6 n bién ménh dé trong biéu thuc logic thi bang chan tri s& c6 2"
trudng hop khac nhau ddi voi cac bién ménh dé.
d) Pong nhdt diing
Mot dong nhit dung 1a mot biéu thic logic lubn lubn co gia tri True véi bat
Ky gia tri ndo cua cac bién ménh dé trong biéu thic logic do.
Vi DU (CO THE KIEM TRA BANG CACH DUNG BANG CHAN TRI)

1) pv=p
2) 0->p
3) PvagAa(=pvr)—>qvr

Ta thdy rang biéu thirc c6 dang VT —VP luén cé gid tri True (T) véi moi gid
tri ciia a, b; chi cé mét truong hop dé a —b ¢é gid tri False (F) la a: True va b:
False. Nhuwevdy, dé chitng minh biéu thitc 3) la mét dong nhat diing, ta chi can
chimg minh néu b: F thi a: F, khéng cé truong hop a: T va b: F.

Thdt vay, gia sw VP: F nghia la q: F va r: F. Xét 2 truong hop cua p:

- Néup:Tthi VI: F
- Néup:Fthi VT: F
Do d6 biéu thic 3) la mot dong nhat dung
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Bai tdp. Biéu thirc nao trong sé cdc biéu thirc sau ddy la déng nhdt ding?
1) pAgAr—>pvq
2) (p—>0a)—>p
3 (p=>an@—>n)—>(P—r)
1.2. Mgt s6 luat dai sé
Sau day 1a mot s6 dong nhat ding thuong gap
a) Luat phan xa (cho phép tuong duong):p =p
b) Luat giao hoan
- phép tuong duong: p =p
- phéphdi: paAg=qgap
- phéptuyén: pvg=qvp
c) Luat bac cau:
- phép kéo theo: Po>9A@—>nN>P-r
- phép tuong duong: P=a)Ar@=n—>(@(p=n
d) Luat két hop:
- phéphoi:  pA@AanN=PEAq)Ar
- phéptuyén: pv(@vnD=pPvq vr
e) Luat phan phoi:
- phép atrénphépvipa(@vi=pPEAq)v(pAr
- phép vtréenphép apv(an={pvag)a(pvr)
f) Phan tir trung hoa:
- 0 (False) la phan tir trung hoa cho phép v: pv0=p
-1 (true) Ia phan tu trung hoa cho phép A: pal=p
g) Triét ta
- 0 (False) la triét tir cho phép A: pA0=0
-1 (true) la triét tir cho phép v: pvili=1l
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h) Tinh Iuy dang
- cuaphép A pAap=p
- cuaphépv: pvp=p

I) Luat Demorgan

—(pva)=—-pA-—q

—(pAQ)=—=pv—q

) Mot s luat khac cho phép kéo theo

- P—->a)A@—p)=(p=0)
- (P=a)—>(pP—0)
- P—>0=-pvq

K) = (=p)=p
1.3. Logic vi tur

Biéu dién tri thirc bang ménh dé gip phai mot tré ngai co ban 14 ta khong thé
can thi¢p vao cdu trac clia mot ménh dé. Hay n61 mot cach khac la ménh dé
khéng ¢6 cdu triic . Diéu nay 1am han ché rat nhiéu thao tac suy luan .

Do d6, ngudi ta dd dua vao khdi niém vi tie va lwgng tiv (V:v6i moi, 3: ton
tai) dé tang cuong tinh cau triic ctia mot ménh dé.

Trong logic vi tr, mot ménh dé duwoc cdu tao béi hai thanh phan 1a cac doi
twong tri thirc VA méi lién hé gifva chiing (goi la vi tir). Cac ménh dé sé duoc
biéu dién dudi dang:

Vi tir (<doi twong 1>, <dbi twong 2>, ..., <ddi twong n>)
Vi DU
Dé biéu dién vi cua cac trai cdy, cac ménh dé s& duogc viét lai thanh
Cam c6 vi Ngot =Vi1 (Cam, Ngot)

Cam c6 mau Xanh = Mau (Cam, Xanh)
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Kiéu biéu dién nay c6 hinh thirc trong tw nhu ham trong cac ngdn ngir lp trinh,
cac déi tuong tri thirc chinh la cac tham sb ctia ham, gia tri ménh dé chinh 1a két
qua cua ham (thudc kitu BOOLEAN).

Véi vi ti, ta cé thé biéu dién cdc tri thirc dudi dang cdc ménh dé tong quat,
la nhitng ménh dé ma gid tri ciia né dwoc xdc dinh théng qua cdc doi twong tri

thurc cau tao nén no.

Vidu
1) Chang han tri thitc : "4 la bé ciia B néu B la anh hodc em ciia mét ngudi con
clia A" c¢6 thé duoc biéu dién dudi dang vi tir nhu sau :

B6 (A, B) = Ton tai Z sao cho : B6 (A, Z) va (Anh(Z, B) hoic Anh(B,Z))
Trong trudng hop nay, ménh dé B6(A,B) ld mot ménh dé tong quat
Nhu vy néu ta c6 cac ménh dé co so 1a :
a) BO ("An", "Binh") ¢6 gia tri diing (Anh 1a bd ctia Binh)
b) Anh("Tu", "Binh") c¢6 gia tri dung (T 1a anh cua Binh)
thi ménh @& ¢) B4 ("An", "Tu") s& c6 gia tri 1d dung. (An 1a bd cua T).
R& rang 1a néu chi st dung logic ménh dé thong thuong thi ta s& khong thé tim
duge mot mi lién hé nio giita ¢ va a,b bang cac phép néi ménh dé A, v, —. Tix
do, ta cting khong thé tinh ra duoc gia tri cua ménh dé c. S¢ di nhu vay vi ta
khong thé thé hién tuong minh tri thirc "(4 la bo ciia B) néu c6 Z sao cho (4 la
bé ciia Z) va (Z anh hodc em C)" dudi dang cac ménh dé thong thudng. Chinh
ddc trung cta vi tir dd cho phép chiing ta thé hién duoc cac tri thire dang tong
quat nhu trén.
2) Cau cach ngdn "Khéng cé vt gi la 1ém nhdt va khéng cé vt gi la bé nhadt!"
c6 thé duge biéu dién dudi dang vi tir nhu sau :

LénHon(x,y) = x>y

NhéHon(x,y) = x<y[

Vx,[ Jy : LénHon(y,x) va VX, dy : NhdHon(y,x)
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3) Cau chm ngdn "Gdn muec thi den, gan dén thi sang" duge hiéu 1a "choi voi
ban xau ndo thi ta ciing s& thanh nguoi xau" c6 thé duge biéu dién bang vi tir
nhu sau :

NgudiXau (x) = Vy : Ban(x,y) va NguoiXau(y)

Str dung vi tir lam toan hang nguyén tir thay vi cac bién ménh dé di dua ra
mdt ngdn nglt manh m€ hon so véi cac biéu thirc chi chira ménh dé. Thyc sy,
logic vi tir dit kha ning dién ta dé tao co s& cho mot sé ngdn ngit 1ap trinh rat co
ich nhu Prolog (Programing Logic) va ngébn ngir SQL. Logic vi tir cling dugc su
dung trong cac hé thong suy luan hodc cac hé chuyén gia chang han cac chuong
trinh chan doan ty dong y khoa, cac chuong trinh chirng minh dinh Iy ty dong
1.3.1. Cu phap va nglr nghia cua logic vi tir
a. Cu phap
o Cacky hiéu
- Hang: duoc biéu dién bang chudi ky tu bat dau bang chit cai thuong hodc cac
chir s6 hodc chudi ky tu dat trong bao nhay. Vi du: a,b, ¢, “An”, “Ba”,...

- Bién: tén bién luon bét dau béng chit cai viét hoa. Vidu: X, Y, Z, U, V....
- Vi tir: dugc biéu dién bang chudi ky tu bat dau bang chir cai thuong. Vi du: p,
g, r,s, like,...
Mdi vi tir 1 vi tir cia n bién (n>0). Cac ky hiéu vi tir khong c6 bién 1 cac
ky hiéu ménh dé
Vi dy: like(X,Y) 1a vi tir ctia hai bién
u(X) 13 vi tir mot bién
r1a vi tir khong bién
- Ham: f, g, cos, sin, mother,...
M&i ham 13 ham ctia n bién (n>1). Vi du: cos, sin 1d ham mdt bién

- Lwong tir: V(v6i moi), 3 (ton tai).
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Vidu: VX, p(X) nghia la v6i moi gia tri ctia bién X déu lam cho biéu thirc

p dung.
3X, p(X) nghia 13 c6 it nhat mot gia tri ctia bién X dé lam cho biéu

thirc p dung.
- Cac ky hiéu két ndi logic: A (hoi), v (tuyén), —(phu dinh), = (kéo theo), <
(kéo theo nhau).
- Cac ky hiéu ngiin cach: diu phiy, dau mé ngoic va dau dong ngoic.
o Cdc hang thuc

Céac hang thirc (term) 14 cac biéu thirc mé ta cac d6i tuong. Cac hang thirc
duogc xac dinh d¢ quy nhu sau:
- Cac ky hiéu hang va cac ky hiéu bién 1a hang thirc
- Néu ty, t, ts,...,0, 12 n hang thirc va f 13 mot ky hiéu ham n bién thi fty, t,,
t3,...,1;) la hang thirc. Mot hang thuc khong chira bién duoc go1 1a mot hang thirc
cu thé (ground term).
Vi du: An 13 mét ky hiéu hing, mother 13 ky hiéu ham mot bién thi
mother(*“An”) 1a mot hang thirc cu thé
e (Cdc cong thuc phan tir

Ching ta s& biéu dién céac tinh chat ctia ddi twong, hodc cac quan hé giira
cac d6i tugng boi cac cong thirc phéan tir (cau don)
Cac cong thirc phan tr dugc xac dinh d€ quy nhu sau
- Céc ky hiéu vi tir khong bién (cac ky hiéu ménh dé) 1 cong thirc phén tir
- Néu t;, b, ts,...,t, 12 n hang thirc va p 13 vi tir cia n bién thi p(ty, t, ts,...,t) &
cong thirc phan tur.
Vi du: Hoa 1a mét ky hi¢u héng, love 13 mot vi tir hai bién, husband 13 ham cua

mot bién thé thi love(“Hoa”, husband(“Hoa”)) 1d mdt cong thirc phan tu.
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e (Cac cong thirc

Tir cong thic phan ti, s dung cac két noi logic va céc luong tir, ta xay
dung nén cac cong thirc (cac cau)

Cac cong thirc dugc xac dinh dé quy nhu sau:

- Céc cong thuc phan tir 1a cong thirc

- Néu G va H 1a céc cong thic thi cac biéu thic (GAH), (GVH), (=G),
(G=H), (G H) la cong thac

- Néu G 13 mot cong thire va X 1a bién thi cac biéu thic VX (G), 3 (G) la
cong thic

Céc cong thirc khong phai la cong thire phan tir sé dugce goi la cac cau phic
hop. Céac cong thirc khong chirta bién s& duge goi la cong thirc cu thé. Khi viét
cac cong thirc ta s& bo di cac dau ngoidc khong can thiét, chang han cac dau
ngodc ngoai cung.

Luong tir phd dung (universal quantfier) cho phép mé ta tinh chat cia ca
mot 16p cac ddi tugng chir khong phai cia mot ddi twong ma khong can phi liét
ké ra tit ca cac ddi tuong trong 16p. Chang han sir dung vi tir elephant(X) (ddi
tuong X 1a con voi) va vi tir color(X, “Gray”) (d6i twong X c6 mau xam) thi cau
“tat ca cac con voi déu c6 mau xam” cé thé biéu dién boi cong thic: VX
(elephant(X) = color(X, “Gray”))

Luong tir ton tai (existantial quantifier) cho phép ta tao ra cac céu noi dén
mot dbi tuong nao dé trong mot 16p doi tuong ma n6 c6 mot tinh chit hodc thda
mén mdt quan hé ndo d6. Chang han bang cach st dung cac cau don student(X)
(X 1a sinh vién) va inside(X, “P301”) (X & trong phong 301), ta c¢6 thé biéu dién
cau “Co mot sinh vién ¢ phong 3017 béi biéu thirc: Ix (student(X) A inside(X,
“P3017))

Mot cong thirc 1a cong thire phan tir hodac phu dinh cong thirc phan tir dugc
goi 1a literal. Chang han, play(X, “Football’), —like(“Lan”, “Rose”) 1a céc
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literal. Mot cong thic 14 tuyén cua cac literal s& dugce goi 1a cau tuyén. Chéng
han, male(X)v — like(X,”Football”) 1a ciu tuyén.

Trong cong thuec VX (G), hoac IX (G) trong d6 G la mot cong thirc nao do
thi mdi xuit hién cta bién X trong cong thirc G duoc goi la xuét hién budc. Mot
cong thirc ma tat c4 cac bién déu 1a xuét hién budc thi duoc goi la cong thac
dong.

Vi du: Cong thie VX, p(X, f(a, X)) A 3Y, q(Y) la cong thirc dong, con
cong thirc VX, p(X, f(Y,X)) khdng phai 1d cong thirc dong vi sy xuat hién cua
bién Y trong cong thitc nay khong chiu rang budc béi mot lwong tir ndo ca (su
xuét hién cua Y goila su xuét hién tu do)

b. Ngir nghia

Ciing nhu trong logic ménh dé, néi dén ngir nghia 1a ching ta néi dén y
nghia ciia cac cong thirc trong mot thé giéi hién thue nao d6 ma ching ta s& goi
la mot minh hoa. Pé xac dinh mdt minh hoa, trude hét ta can xac dinh mdt mién
d6i twong (nd bao gdm tit ca cac déi tugng trong thé giéi thue ma ta quan tam).

Trong mdt minh hoa, cac ky hi¢u héng s€ duoc gén véi cac doi tuong cu
thé trong mién di tuong, cac ky hi¢u ham s€ dugc gén véi mot ham cu thé nao
d6. Khi d6 mdi hang thirc cu thé sé& chi dinh mot ddi tuong cu thé trong mién doi
tuong. Ching han néu An 13 mot ky hiéu hang, father 1d mot ky hiéu ham, néu
trong minh hoa An tng v&i mot ngudi cu thé nao d6, con father(X) gin véi ham
tmg véi moi X 1a cha ctia nod, thi hang thirc father(“An”) s& chi ngudi cha clia
An.

o Ngii nghia cua cdc cdu don

Trong mdt minh hoa, cac ky hi€u vi tir sé dugc gén vo1 mot thudc tinh hoac
mdt quan hé cu thé nao d6. Khi d6, mdi cong thirc phén tir (khéng chira bién) s&
chi dinh mot sy kién cu thé. Dung nhién sy ki¢n nay co thé 1a ding (true) hoac

sai (false). Chang han, néu minh hoa, ky hiéu hang Lan tmg v&i mot cd gai cu
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thé nao d6 con student(X) tmg véi thudc tinh X 14 sinh vién thi céu student
(“Lan”) c6 gia tri chan ly 1a true hoac false tily thudc trong thuc t& Lan c6 phi
sinh vién hay khong.
e Ngit nghia cua cdc cau phirc hop

Khi da x4c dinh dugc nglr nghia ctia cac cau don, ta co thé xac dinh duoc
ngit nghia cua cac cdu phirc hop (dugc tao thanh tir cac cau don bang céc lién
két cac cau don boi cac két ndi logic) nhu trong logic ménh dé

Vi du: Cau student(“Lan”) A student(“An”) nhan gia tri true néu ca hai cau
student(Lan) va student(An) déu cé gia tri true, trc 1a ca Lan va An déu 14 sinh
vién.
o Ngii nghia cua cdc ciu chwa cac luong tir

Ngir nghia cua cac cau VX(G), trong d6 G 1a mdt cong thirc nao do dugce
xac dinh 14 ngit nghia ciia cong thic 1a hdi ciia tat ca cac cong thire nhan duoc tir
cong thic G bang cach thay X béi mot d6i twong trong mién doi tuong. Chang
han, néu mién ddi twong gdm ba ngudi {Lan, An, Hoa} thi ngit nghia cta cu
VX, student(X) dugc xac dinh la ngir nghia ctia cau student(“Lan™) A
student(“An’) A student(“Hoa”). Cau nay ding khi va chi khi ca ba cau thanh
ph@fm déu dung, tirc la ca Lan, Hoa, An déu 1a sinh vién. Nhu vay, cong thirc VX
(G) 1a dting néu va chi néu moi cong thirc nhan dugc tir G bing cach thay X boi
mot ddi twong bat ky trong mién ddi tuong déu dung, tirc 1a G dung cho tit ca
d6i trgng X trong mién doi tugng

Ngtt nghia cua cong thirc IX (G) duge xac dinh nhu la nglr nghia ctia cong
thirc 13 tuyén cua tat ¢ cac cong thirc nhan duoc tir cong thire G bang cach thay
X boi mot ddi twong trong mién dbi twong. Chang han, néu ngir nghia ctia cau
younger(X, 20) 1a “X tré hn 20 tudi” va mién d6i tuong gém ba ngudi { Lan,
Hoa, An} thi nglr nghia ctia cau 3X younger(X, 20) la nglr nghia cua cau
younger(“Lan”, 20) v younger(“Hoa”, 20) v younger(““An”, 20). Cau nay nhan
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gia tri True néu va chi néu it nhit mot trong ba nguo1 Lan, Hoa, An tré hon 20
tudi. Nhu vdy, cong thire IX(G) 1a dung néu va chi néu mot trong cc cong thic
nhan dugc tir G bang cach thay X bdi mot ddi tuong trong mién dbi tugng I
dung.
Cac cong thirc twong dwong
Ciing nhu trong logic ménh dé, ta néi hai cong thirc G va H twong duong
(G=H) néu ching cung dung hodc cung sai trong moi minh hoa. Ngoai cac
trong duong di biét trong logic ménh dé, trong logic vi tir con c6 cac tuong
duong khac lién quan t6i cac luong tir. Gia st G 1a mot cong thire, cach viét
G(X) ndi rang cong thirc G ¢6 chira cac xut hién cua bién X. Khi d6 cong thirc
G(Y) 1a cong thirc nhan duoc tir G(X) bang cach thay tit ca cac xudt hién ctia X
boi Y. Ta néi G(Y) 1 cong thirc nhan duge tir G(X) biang cach dit tén lai (bién
X d6itén lai 12 Y).
Chung ta c6 cac tuong duong sau day:
1. VX (G(X)) = VY (G(Y))
IX(G(X)) =3Y (G(Y))
Dit tén lai bién di sau luong tir phé dung (tén tai), ta nhan duoc cong thurc
tuong duong.
2. = (VX (G(X))) = 3X (=G(X))
— IX (G(X)) = VX (=G(X))
3. VX (G(X) A H(X)) = VX (G(X)) A VX (H(X))
X (G(X) v H(X)) = IX (G(X))v IX (H(X))
Bai tap
1) Gia st ta thiét 1ap vi tir c6 3 ddi sb csg(C,S,G) biéu dién cau: “Sinh vién S
nhan diém G trong hoc phﬁn C”. Vay véi cac gia tri cu thé cua vi tir chéng han

nhu csg(“Anhvan”, “An”, 8) thi ¢6 thé dugc dién giai nhu thé nao?
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2) Gia str ta co vi tir loves(X,Y) duogc dién gidi 1a: “X yéu Y”, nhu vy cac cau
sau (biéu dién trong logic vi tir) dugc hiéu nhu thé nao?
VX (3Y (loves(X,Y))
Y (VX (loves(X,Y))
3) Gid surta ¢ cac vitir:
dog(X) (“X 1a cho™), cat(Y) (“Y 1a méo™), animal(Z) (“Z 1a dong vat”). Hay biéu
dién céu sau trong logic vi tir: “chd, méo déu la dong vat”.
1.3.2. Chuan hoa cic cong thirc
Tir cac cau phén tir, bang cach st dung cac két ndi logic va cac luong tir, ta
c6 thé tao ra céc ciu phirc hop ¢6 céu trac rat phuic tap. Dé dé dang cho viée luu
trir cac cau trong bd nhd va thuan loi cho viéc xay dung cac thu tuc suy dién,
chung ta can chuin hod céc cau bang cach dua chung vé dang chuan tic hoi (hoi
ctia cac cau tuyén).
Trong muc ndy, chung ta s& trinh bay thi tuc chuyén mot cau phirc hop thanh
mdt cau & dang chuan tic hoi twong duong.
Thi tuc chuan hod cac cong thic bao gdm cac bude sau:
a. Loai bo cac kéo theo
Pé loai bo cac kéo theo, ta chi can thay cong thirc P= Q bdi cong thirc
tuong duong = P v Q,thayP < Qboi(—wPVvQ)A(PVv—=Q)
b. Chuyén céc phi dinh t6i cac phan tir
Piéu nay duoc thuc hién bang cach thay cong thirc & vé trai boi cong thic &
vé phai trong cac twong duong sau day:
—(=P)=P
- PAQ)=—-Pv-=0Q
—PvQ)=—PA=-0Q
— (VX (P))=3X (= P)
— @X(P))=VX (= P)
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c. Loai b6 cac lwong tir ton tai

Gia str p(X,Y) 14 cac vi tir c6 nghia rang “Y 16n hon X trong mién céc so.
Khi d6 cong thirc Vx 3y (P(x,y))) c6 nghia 1 “véi moi sé X, ton tai Y sao cho
s6 Y 16n hon X”. Ta c6 thé xem Y trong cong thirc d6 1a ham cua ddi sé X,
ching han f(X) va loai bo lwong tr Y, cong thic dang xét tré thanh VX
(POXF(X))). Vi du: f(X)=X+1, khi d6 VX (P(X,f(X))) = VX (P(X, X+1)) nghia
la v61 moi gia tri ciia X thi X+1 16m hon X.

Mot cach tong quat, gia str IY(G) 1a mot cong thirc con ciia cong thic dang
xét va nam trong mién tac dung ciia cac lugng tir VXy,...,vX,. Khi d6 ta c6 thé
xem Y 13 ham cta n bién Xi,een Xns chéng han 1(Xy,..., Xy Sau do ta thay cac Xuét
hién cua Y trong cong thitc G boi hang thire f(Xy,...,X,) va loai bé cac luong tir
ton tai. Cac ham f dugc dua vao dé loai bo céc lugng tir ton tai duge goi 1a ham
Scholem.

Vi du: Xét cong thure sau
vX @3EY (P(X,Y)) v VU (3V (Q(a, V) A 3Y (= R(X)Y)))) (1)

Cong thie con Y (P(X,Y) nam trong mién tac dung ctia lwong tir VX, ta xem Y
1a ham cuia X: f(X). Cac cong thic con IV (Q(a,V)) va 3Y (= R(X,Y)) nim
trong mién tac dung ctia cac luong tir VX, VU ta xem V 1a ham g(X,U) va Y la
ham h(X,U) cua hai bién X, U. Thay cac xudt hién cua Y va V bdi cac ham
tuong ung, sau do loai bo cac luong tu ton tai, tir cong thirc (1) ta nhan duoc
cong thuc:

VX (P(X,f(X)) v YU (Q(a,9(X,U)) A = R(X,h(X,U)))) 2
d. Loai b6 cac lwgng tir pho dung

Sau budc 3 trong cong thirc chi con lai cac lugng tir phd dung va moi xuat
hién cua bién déu ndm trong mién tac dung cua cac luong tir phd dung. Ta co thé
loai bo tat ca lwong tir phd dung, cong thirc (2) tré thanh cong thic:

P(X,f(X)) v Q(a,g(X,U)) A = R(X,h(X,U))) 3)
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Can chi ¥ rang, sau khi duoc thuc hién budc ndy tat ca cac bién trong cong thirc
duogc xem 1a chiu tac dung cua cac lugng tr phd dung.
e. Chuyén cac tuyén t6i cac literal
Budc nay dugc thuc hién bing cach thay cac cong thirc dang: Pv(QAR) boi
(PvQ)A(PVR) va thay (PAQ)VR bai (PvQ)A(PVR). Sau budc nay cong thirc trd
thanh hdi ctia cac cau tuyén nghia 14 ta nhan dugc cac cong thic ¢ dang chuan
tac hoi. Chang han, cong thirc (3) duoc chuyén thanh cong thic sau:
(P(X,(X)) v Q(a,g(X,U))) A (P(Xf(X)) v = R(X,h(X,))) (4)
f. Loai b6 cac hgi
Mot cau hoi la dung néu va chi néu tit ca cac thanh phan cta né déu 1a
dtng. Do d6 cong thic & dang chuan tic hoi twong duong voi tip cac thanh
phan. Chang han, cong thiic (4) tong dong véi tap hai cau tuyén sau:
P(f(X)) v Q(a,g(X,U))
P(f(X)) v = R(X,h(X,V)) (5)

g. Pit tén lai cac bién

Pit tén lai cac bién sao cho cac bién trong cac cdu khac nhau c6 tén khac
nhau, chang han hai cdu (5) c¢6 hai bién cing tén 1a X, ta can doi tén bién X
trong cau hai thanh Z, khi d6 cac cau (5) tuong duong véi cac cau sau:

P(f(X)) v Q(a,g(X,U))
P(f(2)) v = R(Z,h(Z,V)) (5)

Nhu vay, khi tri thirc 12 mdt tap hop nao do cac cong thure trong logic vi tir,
bang cach ap dung thu tyc trén ta nhan dugc co s& tri thirc chi gdm cac céu
tuyén (tic 13 ta luén ludn cd thé xem mdi ciu trong co so tri thie 1 tuyén cia
cac literal). Hoan toan twong tu nhu trong logic ménh d&, mdi cau tuyén c6 thé

bi€u dién dudi dang mot kéo theo, vé trai cua kéo theo 1a hodi cua cac cau phan
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tir, con vé phai 1 tuyén cua céc cau phan tr. Dang cau nay duoc goi la cau
Kowlski, mot truong hop quan trong cia cau Kowlski 1a cau Horn (luat if- then)
Bai tap
1) Goi vi tir nt(X) c6 nghia 1a “X 1a s6 nguyén t6” va vi tir s(X) c6 nghia
la “X1aso 1.
Hay dién gidi y nghia ctia cong thirc: 3X (nt(X) and sI(X)).
Viét lai cong thirc trén sau khi Ay phu dinh va dién gii ¥ nghia cta cong
thure do.
2)Bién doi cong thic sau vé dang chuan tic hoi
IAX3Y ((b(X) A c(X)) v (d(Y) A Db(Y))
3) Goi p(X,Y,Z) c6 nghia 1a: Z=X*Y, 1a mot vi tir 3 bién trén tap sb thuc.
Khi d6 tinh cht giao hodn cta phép nhin X*Y=Y*X duogc dién ta nhu sau:
VXY (p(X,Y,2))= p(Y,X,2)

Hdy chudn héa cong thirc trén (dwavé dang chudn tic hji)

1.3.3. Cac luat suy dién

Tét cé cac ludt suy dién dd dugc dua ra trong logic ménh dé déu dung trong
logic vi tir cap mot. Bay gio ta duwa ra mot lut suy dién quan trong trong logic vi
tir lién quan toi luong tr phd dung
a. Luat thay thé phé dung

Gia st G 1a mot cau, cau VX(G) 1a diing trong mot minh hoa nao d6 néu va
chi néu G ding véi tat ca cac ddi twong ndm trong mién ddi twong ctia minh hoa
d6. Mdi hang thirc t ing voi mot d6i twong, vi thé néu cau VX (G) ding thi khi
thay tt ca cac xuit hién cta bién X boi hang thtc t ta nhan dugc cau dung.
Cong thire nhan duoc tir cong thirc G bang céach thay tit ar cac xudt hién cua x
boi t duoc ky hiéu 1a G[X/t]. Luét thay thé pho dung (universal instatiation) phat
biéu rang, tir cong thirc VX (G) suy ra cong thirc G[X/].
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VX (G)

G[X/]
Chéng han, tir cdu VX, like(X, “Football”) (moi nguoi déu thich bong d4), bang
cach thay X bdi An ta suy ra cau like(“An”, “Football’) (An thich bong da).
b. Hop nhit

Trong luat thay thé pho dung, ta can sir dung phép thé cac bién bai cac
hang thirc dé nhan duogc cac cong thirc mdi tir cong thirc chita cac Iuong tir phd
dung. Ta c6 thé str dung phép thé dé hop nhét cac cau phén tir (tic 1 dé cac cau
tra 10i thanh ddng nhat). Chang han xét hai cau phan tir like(“An”,Y) va VX,
like(X, “Football”) ma dé cho don gian ta bo di cac lwong tir phd dung. St dung
phép thé [X/An. Y/Football] hai cdu trén trd thanh dong nhit like(“An”,
“Football”). Trong cac suy dién, ta can sir dung phép hop nhat céc ciu boi cac
phép thé. Chang han, cho trudc hai cau

friend(X,”Ba”)= good(X) (moi ban ctia Ba déu 1 t6t)
friend(“Lan”,Y) ( Lan 14 ban cua cta tt ca moi ngudi)
Ta c6 thé hop nhat hai cau friend(X,”Ba”)= good(X) va friend(“Lan”,Y) bai
phép thay thé [X/Lan, Y/Ba]
friend(“Lan”,”Ba”’)= good(“Lan”)
friend(“Lan”,”Ba”)
T hai cau nay, theo luat Modus Ponens, ta suy ra cau good(“Lan”) (Lan la
ngudi tot)
Mot cach té)ng quat, mot phép thé 0 1a mot day cac cap Xi/t, 0 = [Xi/t; Xolts....
Xi/t,] trong d6 cac X; 1a cac bién khéac nhau, céac t; 1a cac hang thirc va cac X;
khong c6 mit trong t; (i=1,....,n). Ap dung phép thé 6 vao cong thirc G, ta nhin
duoc cong thire Go, d6 1a cong thirc nhin duge tir cong thie G bang cach thay
mdi sy xuat hién cta céc X; boi t.. Chang han, néu G=p(X.Y,f(a,X)) va 0=[X/b,
Y/g(2)] thi Go=P(b,g(2),f(a,b)).
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V6i hai cau phéan tir G va H ma ton tai phép thé 6 sao cho G, va H, trd thanh
ddng nhit (Go=Ho) thi G va H duoc goi 1 hop nhit dugc, phép thé 0 dugc goi la
hop nhét tr ctia G va H. Chang han, hai cau Like(An,y) va Like(x, Football) I
hop nhit dugc boi hop nhét tir [X/An, Y/Football]. Van dé dit ra 13 voi hai cau
phan ttr bat ky G va H, chung c6 hop nhit dugc khong va néu c6 thi lam thé nao
tim dugc hop nhat tir?.
c. Luat Modus Ponens tong quat

Gia st P;, Py’ (i=1,...,n) va Q 13 cac cong thirc phén tir sao cho tat ca cac cip
cau P;, Py’ hop nhat dugc bai phép thé 0, tic 13 Piy=Pi,’ (i=1,...,n). Khi d6 ta co
luat:

(Pin.. AP, =0Q), P/,...PY
Q

Trong d6 Q’=Qq

Vi du: Gia str ta ¢ cac cau student(X) A male(X) = like(X,“Football”) va
student(“Anh”), male(“Anh”). V&i phép thé 0 = [X/Anh], cic cip cau
student(X), student(“Anh”) va male(X), male(“Anh”) hop nhat dugc. Do d6 ta
suy ra cau like(“Anh”, “Football”).
d. Luit phin giai tdng quat
- Ludt phén gidi trén cdc cdu tuyén
Gia str ta ¢ hai cau tuyén A; v ... v An v CVa By v ... v B, v — D, trong d6 A
(i=1,..., m) va Bj (=L...., n) 1a céc literal, con C va D 1a cac cau phan tir c6 thé
hop nhit dugc bai phép thé 0, Ce=Dy. Khi d6 ta co luit:

Av..vALVvC B v..vB,v—=D
A’v..vVAY vB v..vB/

TI'Ol'lg do Ai’=Ai6 (i:].,..., m) va Bj’=Bj6 (j=1,..., n)
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Trong luat phan giai ndy, hai cau ¢ tir s6 (gia thiét) cua ludt dugce goi 14 hai
CAu phan gidi dugc, con hai cdu & mau s6 (két luan) cua luat dugc got la phan
giai thirc cua hai cau ¢ tir s6. Ta s& ky hiéu ctia hai cau A va B 1a Res(A,B).

Vi du: Gia st ta ¢c6 hai cau A=hear(X, “Music”) v play(x, “Tennis”) va
B=—play(“An”,Y) v study(“An”). Hai cau play(X,“Tennis”) va play(“An”, Y)
hop nhit dugc bai phép thé 0=[X/An, Y/Tennis]. Do d6 tir hai c4u da cho, ta suy
ra cau hear(*“An”, “Music”) v study(“An”). Trong vi du nay, hai cau A= hear(X,
“Music”) v play(X, “Tennis”) va B=— play(“An”, Y) v study(““An”) 1a phan giai
duogc va phan giai thirc ctia chiing Ia hear(““An”, “Music”) v study(*“An”).

- Ludt phdn gidi trén cdc cdu Horn
Cau Horn (luat If- then) 1a cau c¢6 dang:
PiAn..APLn=0
Trong d6 P; (i=1,..., m; m>0) va Q la cac cau phan ti.

Gia su, ta co0 hai cdu Horn PyA ... APK,AS=QVa Ry A ... AR, = T, trong

d6 hai cau S va T hop nhat dugc boi phép thé 0, Sy=T,. khi d6 ta co luat:
PiA.. APLAS = Q,

RiAn. AR =T

PPAAPY AR AL AR =Q°
Trong 46, P=Pp (i1,..., m), R;’=R;0 (=1,..., n), Q’=Q06
Trong thuc té, ching ta thuong st dung trudng hop riéng sau day. Gia s S
va T 1a hai cau phan tir, hop nhit duoc boi phép thé 0. Khi d6 ta c6 luat:
PiIAN . APWAS=Q,
T
PPA. APy =Q°

Trong @6 P;’=P;0 (i=1,..., m) va Q’=Q6
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Vi du: Xét hai cau student(X) A male(X) = play(X, “Football”’) va male(“Ba”).
Hai cau male(“Ba”) va male(X) hop nhat duoc voi phép thé [X/Ba], do d6 tir hai
cau trén ta suy ra student(“Ba”) = play(“Ba”, “Football”).
1.3.4. Thuét toan hep nhit
Vé mit ct phap, hang thirc va cong thirc phéan tir c6 céu triic giéng nhau, do
d6 ta goi cac hang thirc va cac cong thirc phéan tir a cac biéu thic don .
Trong muc ndy, chiing ta s& trinh bay thuat toan x4c dinh hai biéu thirc don
cho trudc cd hop nhat duge hay khong va néu dugc thuat toan s& cho ra hop
nhét tir tong quat nhét.
Nhu ta di biét, mot phép thé 0 1a mot danh sach [Xu/t; Xofty.... Xi/t,], trong
do cac X; 1a cac bién khac nhau, t; 13 cac hang thirc khong chira X; (i=1,...,n). Két
qua 4p dung phép thé 0 vao biéu thirc E 13 biéu thirc EO nhan duoc tir E bang
cach thay mdi xut hién cua bién X béi t;. Hai biéu thie duoc xem 1 hop nhét
duoc néu ton tai phép thé 6 dé ching tré thanh ddng nhat va khi d6 0 duoc goi
14 hop nhét ttr ctia chiing. Chang han, xét hai biéu thic sau:
know(“An”, X)
know(Y, husband(Z))

V6i phép thé 0 = [Y/An, X/ husband(Z)], ca biéu thirc trén tré thanh
know(*“An”, husband(Z))

Tuy nhién, néu hai biéu thirc hop nhit duoc thi ndi chiung s& c6 vo s6 hop
nhit tir. Ching han, ngoai hop nhat tir di néu, hai ciu know(“An”, X) va
know(Y, husband(Z)) con ¢ cac hop nhét tir sau:

[Y/An, X/ husband(““Hoa”), Z/ Hoa]
[Y/An, X/ husband(“Lan”), Z/ Lan]

Chung ta s& goi hop thanh cua hai phép thé 0 va n 1a phép thé On sao cho
v6i moi biéu thie E ta c6 E(On)=E(0)n. No6i cu thé hon, hop thanh ctia phép thé

130



0 = [Xufty Xolto.... Xoltw] VA M= [Y1/Sy YofS.... Yu/sa] 1a phép thé On= [Xi/ti
XoltN.... XalteM, Y1/S1 YofSy.... YolSa] trong d6 ta can loai bo cac cap Yilsima 'Y,
trung vo1 mot X, nao do.
Vi du Xét hai phép thé:

0 = [X/a, VIg(Y,2)]

n = [X/b, Y/c, Z/f(X), VIh(a)]
khi d6 hop thanh cua ching 1a phép thé: On = [X/a, V/g(c,f(X)), Y/c, Z/f(X)]

Quan sat vi du trén ta thiy rang phép thé On ap dat nhiéu han ché cho céc
bién hn 14 0. Do d6 ta s& noi rang phép thé 0 tong quat hon phép thé Om.

Chéng han, phép thé da dua ra & trén [Y/An, X/ husband(Z)] tong quat hon
phép thé [Y/An, X/ husband(“Hoa”), Z/ “Hoa”].

Gia st E va F 14 hai biéu thirc don hop nhat dugc. Ta goi hgp nhat tir tong
quat nhat cua E va F 1a hop nhit tir 6 sao cho 0 tong quét hon bat ky hop nhét tir
& nao cua E va F. Noi mot cach khac, 0 13 hop nhit tir tong quat nhét cua E va F
néu véi moi hop nhét tir 5 ctia E va F déu ton tai phép thé n sao cho 5=0m.
Chang han vé6i E va F 1a cac cau know(“ An” , X) va know(Y, husband(2)) thi
hop nhét ttr tong quat nhat 1a: 6 = [Y/An, X/ husband(2)]

Sau day chung ta s& trinh bay thuit toan hop nhét, d6 1a thut toan co ba
tham bién: hai biéu thirc don E, F va hop nhat tir tong quat nhat la 0. Thuat todn
s& dumg va cho ra hop nhit tir tong quat nhat 0 néu E va F hop nhat dugc. Néu E
va F khong hop nhét dugc, thuit toan ciing s& dimg va cho théng bao vé diéu dé.

Ta sé& gia st rang E va F chita cac bién c6 tén khac nhau, néu khong ta chi
can dat tén lai cac bién.

Trong thuat toan ta can tim sy khac biét gitra hai biéu thie. Sy khac biét duoc
xac dinh nhu sau: Poc hai biéu thirc dong thoi tir trai sang phai cho t6i khi gip
hai ky hiéu khac nhau trong biéu thirc. Trich ra hai biéu thirc con bét dau tir cac
ky hiéu khac nhau d6. Cap biéu thirc con d6 tao thanh s khac biét gitta hai biéu
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thirc dd cho. Vi du: Su khac biét gitra hai cau like(X,f(a,g(Z)) va like(X,Y) la
cap (fla,g(2),Y), con sy biét gitra hai cau know(X,f(a,U)) va know(X,f(a,g(b)))
1a cap (U,g(b)).

Thuit toan hop nhat dwgc mé ta béi thii tuc dé quy sau:

Procedure Unify(E, F, 0);

Begin
1. Xac dinh su khac biét gitta E va F;
2. If khong c6 sy khac bi¢t then {thong bdo thanh cong;
stop}
3. If su khac bigt 1a cap (X, t), trong d6 X la bién, t 1a

hang thirc khong chira X then
begin
3.1. E <« E[XA]; F «F[XA];
{ttrc 14 4p dung phép thé [X/t] vao cac biéu thic E va F}
3.2. 0« 0[XAH];
{hop thanh cta phép thé ? va phép thé [X/] }
3.3.  Unify(E, F, 0);
end
else
{thong bao thét bai; stop}
End;
Thuét toan hop nhat trén luon luén dimg sau mot sé bude hitu han budc vi
¢t mdi lan budc 3 duoc thue hién thi s6 bién con lai trong hai biéu thirc s& b6t di
mdt ma sb bién trong hai biéu thic 13 hiru han. Dé biét hai bicu thirc P va Q ¢6
hop nhat dugc hay khong ta chi can goi thi tuc Unify(P,Q, 0), trong d6 0 Ia
phép thé rong.
P(a, X, f(a,9(X,Y)))
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P(U, h(a), f(U,V)) 1)
Su khac biét giita hai biéu thirc nay 1a (a,U). Thé U boi a ta nhan duoc hai biéu
thirc sau:

P(a, X, f(a,9(X,Y)))

P(a h(a), f(a,V)) )
Va phép thé 0 =[U/a]
Su khac biét gitta hai biéu thirc (2) 1a (X,h(a)). Thé x boi h(a), ta co hai biéu
thirc sau:

P(a h(a), f(a,g(h(a),Y)))

P(a h(a), f(a,V)) 3)
Va phép thé 0 =[U/a, X/h(a)]
Su khac biét gitta hai biéu thic (3) 14 (g(h(a),Y), V). Thé V boi g(h(a),Y), hai
biéu thtrc (3) tré thanh ddng nhit:

P(a h(@), fa,g(h(@).Y))) (4)
Nhu vay hai céau (1) hop nhat dugc vi hop nhat tir tong quat nhat 1a:

0 =[U/a, X/h(a), VIg(h(a),Y)]

2. Mét s6 thudt gidi chirng minh.

Mot trong nhiing van dé kha quan trong cua logic ménh dé la ching minh tinh
dung dan cua phép suy dién (a [1 b). Pay ciing chinh 1a bai toan ching minh
thuong gap trong toan hoc.

RG rang rang véi hai phép suy luan co ban cua logic ménh ¢é (Modus Ponens,
Modus Tollens) cong véi cac phép bién d6i hinh thirc, ta ciing c6 thé ching
minh dugc phép suy dién. Tuy nhién, thao tac bién d6i hinh thuc 1a rat kho cai
dat duoc trén may tinh. Tham chi diéu nay con khé khin véi ca con ngudi!

Véi cdng cu may tinh, ban c6 thé cho rang ta s& dé dang ching minh dugc moi
bai todn biang mot phuong phap "thd bao™ 1a lap bang chan tri. Tuy vé ly thuyét,
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phuong phap 14p bang chan trj luon cho dugc két qua cudi cung nhung do phirc
tap cua phuong phéap nay 1a qua 1on, O(2") véi n 1a sé bién ménh de.

Sau ddy ching ta sé nghién cieu hai phwong phdp chimg minh ménh dé (¢
muc 2.1 v a 2.2) véi dé phac tap chi ¢c6 O(n).

Baitodn Cho tap céc gia thiét dudi dang cac biéu thac logic ménh dé
GT={GT,, GT,, ...GT,}. Hay chting minh tap két luan KL={KL,, KL,,..., KL}.

2.1. Thuat giai Vwong Hao

Co s& ly luan Cho céc gia thiét GT,, GT,, ...,GT,. Pé chiing minh tap két luan
KL, KL,,...,KL, ta ching minh GT4, GT,,...,GT,, > KL,, KL,,...,KL,: True

Thuat giai bao gom cac buéc sau:
B1: Phét biéu lai gia thiét va két luan cua van dé theo dang chuan sau

GTy, GTy, ..., GTn [ KLy, KLy, ..., KLm
Trong d6 cac GTi va KLi la cac biéu thaclogic dang
chuan (chi chtra 3 phép toan co ban: [1, (1, [1)
B2: Néu GTic6 phép [ thi tach thanh hai dong con.
Néu & Kli c6 phép [ thi tach thanh
hai dong con.
Vi du: pPA(OpOq)q thi tach
thanh 2 dong:
P AL
pliq
va PpAqlq
Hoac néucoép Anq > qvr thi tach
thanh 2 dong:
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—q
va P A(Q
>
B3: Mot dong dugc ching minh néu:
1) Ton tai chung mdt ménh dé & ca hai phia.
Vidu :
pAqQllqgvr:True
2) Ton tai 2 ménh dé pha dinh 1an nhau (p va —p)
Vidu:pAlp(lq:True
B4 :
a) Néu mot dong khdng con phép ndi T hodc [ & ca hai
vé va & 2 vé khdng c6 chung mot bién ménh deé thi dong
d6 khong duoc chirng minh.
b) Mét van dé dugc chitng minh néu tat ca dong dan xuét
tir dang chuan ban dau déu dugc ching minh.

Vi du

1) Can chiing minh rang traAb —>cva bac—>dvaavab, suyrad
(-av-—-bvec)a(=bv-cvdrarb—>d
—anA (—=bv —c AaAb—->dT C)A (b v —Ccvd)

Aranb—d /

—bA(=bv—-cvdranbpdT

CA(-bv—-=cvdaa > d

cAn—=-baranb—o
dT

~ |
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can(-cvdaranb—d

CA=CAhranb-odT

crndaranb-odT

Cay suy dién trong giai thuat Vwong Hao
2) Xét cac cau dung sau:
“Néu troi mua thi Lan mang theo du”
“Néu Lan mang theo du thi Lan khdng bi u6t”
“Néu troi khong mua thi Lan khong bi uot”
a) Xay dung cac cau trén bang cac biéu thirc logic ménh dé
b) Hay chiing minh ring “Lan khéng bj uét” bang phuong phap Vuong Hao

a) 1 “Troi mua”
u: “Lan mang theo du”
w: “Lan bi u6t”
Lic d6, ta c6 cac bieu thic logic dung sau:
r—u
u— —w
—r — =W

Ta phai chiing minh (r - u) A (U —> —=W) A (= > =W) > —w: True

2.2. Thuat giai Robinson
Thuat giai nay do Robinson dé xuat va hoat dong dua trén phwong phdp chimg
minh phdn chung.

Phwong phap chitng minh phan ching:
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Bai toan Chang minh phép suy luan (a [1 b) la dung (v6i a la gia thiét, b 1
két luan).
Phan chang: gia st b sai suy ra [ b la ding.

Bai toan dwoc chimg minh néu a dung va [ b ding sinh ra mdt mau thuan.
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B1 : Phét biéu lai gia thiét va két luan cta van dé dudi dang chuan
nhu sau: GT4, GT,, ....GTn [1 KL, KL, .., KLm

Trong d6 : GTi va KLj Ia cac biéu thic logic dang chuan
(chi chira cac phép toan : [0, 1, 1)

B2 : Gia st =KL, —=KL,,...—KL,, 1a dung, lic d6 ta c6 cac biéu thic
logic ding sau:
{GTy, GTy, ..., GTn, [1 KLy, [1 KLy, ..., [1 KLm }
B3 : Sau d6 dua vé dang chuan hoi (tich cac tong)
Vidu:
p>qAat==pv(@Aat)=(=pva)A(=pv)
B4 : Xay dung mot ménh ¢é mdi bang cach ap dung dong nhat dung;
(=pva)a(pvn=qvr
Nghiala:  néu (=pv q) A (—pv r): True thi c6 thém biéu thac r v t:
True va dua vao tap gia thiét.
Lap lai qua trinh trén cho dén khi sinh ra 2 ménh dé c6 chan tri doi
nhau (c6 sy mau thuan) va bai toan lic d6 két luan 13 duoc ching
minh, hoic khéng tao thém ménh dé mai ndo gay mau thuan va lic

nay két luan khdng chimg minh duoc.

Vi du

1) Xét bai toan:

Sau khi dua vé dang chuan hoi, ¢é don gian, ta viét cac biéu thic (chi chira phép
v) trén tung dong. Ta co:

1. —-av—-bvec

2. —|bV—|C\/d
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3. a
4. b

Gia str —d ding, ta c6 thém cac biéu thiic dung sau:

5 —d

6. =bvc (Res 1A, 3)

7. mavece (Res 1B, 4)

8. —cvd (Res 2A, 4)

9. —b v —c (Res 2C, 5)

10.c (Res 3, 7A)
11.—cC (Res 4, 9A)

Mau thuan gitra 10 va 11. Chting minh xong.

2.3. Chirng minh bing luit phin giai trén logic vi tir

Trong phan logic ménh d¢, ta da dua ra cac luat suy dién quan trong nhur:
luat Modus Ponens, luat Modus Tolens, luat bac cau,..., ludt phan giai. Chlng ta
da chi ra rang luat phan giai 14 luat day du cho bac bo. Piéu d6 c6 nghia 14 bing
phuong phép chimg minh bac bo, chi sir dung ludt phan gii ta c6 thé ching
minh dugc mdt cong thuc c6 1a hé qua logic ctia mét tap cac cong thirc cho
trudc hay khong. Két qua quan trong nay sé& duoc md rong sang logic vi tir.

Gia str ta c6 mot co sd tri thic (CSTT) gom céc cau trong logic vi tir.
Chung ta ludn ludén xem CSTT déu dung. Chang han minh hoa dé 1a thé gidi
thyc ciia van dé ma chung ta dang quan tim va CSTT gom cac cau mo ta sy hiéu
biét ctia chung ta vé thé gioi hién thuc d6.

Khong méat tinh tong quat, ta co thé xem cac cau trong CSTT la cac cau
tuyén. Ching ta c6 thé st dung luat phan giai dé suy ra cac cdu mdi 1a hé qua

logic cua CSTT.
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Vi du: Gia st CSTT gdm céc cau tuyén sau:

— P(W) v QW) (1)
P(X) v R(X) (2)
= Q(Y) v 3(Y) 3
- R@) v S@) 4

Sau day chung ta s€é dua ra mot chimg minh cua cau S(a) tor CSTT trén
bang ludt phan giai. Ap dung luat phan giai cho cau (2) va (4) voi phép thé [X/a,
Z/a], ta suy ra cau sau:

P(@) v S(a) (5)
Ap dung luat phan giai cho cau (1) va (3) voi phép thé [w/a, y/a] ta nhan dugc
cau:

—P(@) v S(a) (6)
Ap dung ludt phan giai cho cau (5) va (6), ta suy ra cau S(a) v S(a). Cau nay
tuong duong vai cau S(a).

Chtng minh bang cach ap dung céc luat suy dién dé dan téi diéu can phai
chimg minh (nhu chtimg minh trén) dugc goi 1a chimg minh dién dich (deduction
proof). Nhung can biét rang luit phan giai khong phai a luat diy du cho dién
dich, tirc 1a tir mot tép tién d&, chi sir dung luat phan giai chung ta khong thé
sinh ra tit ca cac cau 1a hé qua logic cua tién dé da cho.

Tuy nhién dinh Iy phan giai (trong myc logic ménh dé) van con ding trong
logic vi tir cap mot 1a thod duoc hay khong thod duge. Néu mot tip cau la khong
thax dugc thi qua mot s6 bude ap dung ludt phan gidi s& sinh ra mot cau rong
(tirc 13 dan t6i mau thuan).

Pé chimg minh cau H 13 hé qua logic cua tip cac cau {Gy, G,,..., Go} (cac
tién dé), ta c6 thé ap dung phuong phap chirng minh bac bo, tirc 1a ching minh
tap cau {Gy, G,,..., G,, — H} khong thod duoc. Mt khac, & trén ta di chi ra rang
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luat phan giai cho phép ta xac dinh dugc mdt tap cau la thoa dugc hay khong
thod dugc. Vi vay ludt phan giai duoc xem la luat day du cho bac bo.
Vi du
Tir CSTT gom cac cédu (1) dén (4) trong vi du trén, ta c6 thé chimg minh
duoc cau S(a) bang phung phap bac bo nhu sau. Thém vao CSTT cau:
— S(a) (7)
(lay phu dinh cta cdu can ching minh), 4p dung luat phan gii cho cau (3) va (7)

v6i phép thé [y/a], ta suy ra cau:

- Q(a) (8)
Tu cau (1) va (8) voi pheép thé [w/a], ta nhan duoc cau:

— P(a) 9)
Tu cau (4) va (7) voi phép thé [z/a], ta suy ra cau:

— R(a) (10)
Tt cdu (2) va (10) v6i phép thé [x/a], ta nhan dugc cau:

P@a) (12)

Ap dung luat phan gii cho cau (9) va (11) ta nhan duoc cau rong (mau thuin: —
P(a) va P(a)).

Thii tuc tong quat st dung ludt phan gii dé chimg minh mot cong thie H ¢6
1a h¢ qu logic ciia mét tdp cong thiic G=[Gy, Gy,...,G,]

Procedure Proof by Resolution;
Input: tip G=[G1, G,,...,G,] cac cong thirc {cac tién dé}, cong thirc can
chimg minh H
Begin
1. Bién d6i céc cong thire G; (i=1,....,n) Vi — H vé dang chuan hoi;
2. Tu céac dang chuin hdi nhan duge & budce 1, thanh lap tap cac cau tuyén
C
3. Repeat
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3.1. Chon ra hai cau A va B trong C;

3.2. If A va B phan gii dugc then

Tinh phén gii thirc Res(A,B);

3.3. If Res(A,B) 1a cau mai then

Thém Res(A,B) vao tap C;

Until nhan dugc cau rong hodc khong c6 cau maéi nao dugce sinh ra;

4. If cu rong dugce sinh ra then
Thong bao H dung
Else
Thong bao H sai;
End;
3. Vi du va bai tap.
Pé trinh bay gon, chiing ta quy udc
- Phép va (hoi hay tich)
Vidu avab dugc ky hifuaAb hoac
- Phép hoic (tuyén hay tong)
Vi du a hoac b dugc ky hifuavb  hodc
- Phép phiu dinh
Vi du phu dinh cta a dugc ky hiéu —a
- Phép kéo theo (suy ra)

Vi du a kéo theo b dugc ky hiua — b

ab

at+b

Vidu 1 Cho céc khang dinh dung vdi cac ¥ nghia nhu sau:

A MOT NGUOI CO NHOM MAU A
b mot ngudi c6 nhdm mau B
c mot ngudi co6 nhom mau AB
0 mdt ngudi c6 nhdém mau O
t mau mau ctia mdt ngudi cd xét nghiém T duong tinh

142



S mau mau ctia mot ngudi c6 xét nghiém S duong tinh
Hay viét cac biéu thic logic dién ta nhimg ¥ tudng sau:
a. Néu xét nghiém T duong tinh thi ngudi d6 c6 nhom méu A hoic AB
b. Néu xét nghiém S duong tinh thi ngudi d6 c6 nhém mau B hoiac AB

c. Néu mot ngudi c6 nhom mau B thi xét nghiém S s& duong tinh
d. Mot nguoi c6 nhém mau A, B, AB hoac O
Loi gidi
a. t— atc
b. s — b+c
C. b—s
d. atbtc+o
ViDU 2. HAY BIEU DIEN CAC TRI THUC SAU BANG LOGIC
MENH DE

a. Néun 1a s nguyén chin va n Ia s6 nguyén to thi n=2
b. S6 n 1a chinh phuong thi n tdn cung bé‘mg 1,4,5, 6 hoac 9
Loi gidi
a.Goi a :“lAamdtsd nguyén chan”,
b : “la mot sé nguyén t6”,
¢ : “sb nguyén 2”.
Luc do, tri thie s& duoc biéu dién nhu sau: ab— ¢
b. Goi a:“lamot sd chinh phuong”,
b :“sé co chir s6 tan cung bang 1”

c : “s0 co chit sO tan cung bang 4”

ol

: “sO ¢oO chir sO tan cung bang 5”

e : “sO c¢o chit sO tan cung bang 5”

—

: “s0 co chir sO tan cung bang 9”.
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Luc do6, tri thie s& duoc biéu dién nhu sau: a— b+c+d+e+f

Vidu 3 Cho céc biéu thire logic ménh dé dung sau

1.
2.
3.
4,

S.

a—>f
a—>f-p)
p+q —>d

a

ad —g¢

Hay dung phuong phép Robinson va Vuong Hao dé chimg minh hoic bac bo

¢=1

Léi gidi

- Chuyén vé dang chuin

a—>f=-a+f

a—> (Ffop)=—-a+{fop)=—a+ (—-f+p)=—a+f+p

p+q — d = —(p+q)+d = (—p—Qq)+d = (—p + d)(—q + d)

ad —»g = —(ad)+g = —at—d+g

- Dung phuwong phap phan gidi Robinson

L N o 0 & W D P

GIA SU —G=1, TA CO CAC BIEU THUC PUNG SAU
—a+f
—a+—f+p
—p +d
—q +d
a
—a+—-d+g
—g
—a+—d res(6s,7)
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9. —d res(5, 8y)

10. —a +—f +d res(25,3,)

11. -a+d res(1,,10,)
12.d res(5,11,)

Tathiy 9) két hop 12) sé& cho ra cau rdng (tirc 13 ¢6 sy mau thuin). Vi viy g=1.
- Dung phwong phap Vuong Hao
Ta can chimg minh:
@a + f)-a + ~f + p)p + d-q +

d)(—a+—d+g)—g: true(l)

® @ ® @ (5)
D¢ chung minh (I) tach (1), biéu thac () tré thanh:
1.1)  (@)(—a)(—a+ —f+p)(=p+d)(—=q + d)(—a+-d+g) —> g :true
1.2) af (ma+ —f+p)(=p +d)(—q + d)(—at+-d+g)—g
Chimng minh 1.2) tach 2), 1.2) tr¢ thanh
1.2.1) af (—a)(—p + d)(—q + d)(—at+—-d+g) — g: true
1.2.2) af (=f)(—p + d)(—q + d)(—a+—d+g) — g: true
1.2.3) afp(—p + d)(—q + d)(—a+—d+g) > g
Chittng minh 1.2.3) tach 3), 1.2.3) tré thanh
1.2.3.1) afp(=p)(—q + d)(—a+—-d+g) — g: true
1.2.3.2) afpd(—q + d)(—at+—d+g) > @
Chitng minh 1.2.3.2) tach 5), 1.2.3.2) tr& thanh
1.2.3.2.1) afpd(—q + d)(—a) — g : true
1.2.3.2.2) afpd(—q + d)(—d) — g : true
1.2.3.2.3) afpd(—q + d)g — g : true
(I) dugc chung minh, vi vay g=1
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Bai tapl. Biéu dién céc tri thirc sau dudi dang logic ménh dé

a. Trong tam gidc vudng, tong binh phuong chiéu dai hai canh goc vudng

bang binh phuong chiéu dai canh huyén

b. Mot s6 nguyén duong co6 chir sé hang don vi bang 5 thi s6 d6 chia hét cho

5

c. Néu x 14 s6 1& va binh phuong ctia x tin ctiing bang 1 thi x tan cting bang 1

hozc bang 9

d. Trong tam gidc vudng, chidu dai ctua duon trung tuyén xudt phat tir goc

vuong bang nira chi€u dai cua canh huyén

Bai tip 2. Cho céc biéu thiic logic ménh dé ding sau

5.

> w0 NP

ntc+d > p
qp —> ¢

gc — f+=h
—N+—p+h

nq

Hiy dung phuong phap Robinson va Vuong Hao dé chimg minh hoic bac bo f

=]

Bai tap 3. Cho céc biéu thirc logic ménh dé dung sau

S.

> won B

abc —> ¢
abc > p
as —h
abcp — s
abd

Hay ding phuong phép Robinson va Vuong Hao dé chimg minh hodc bac bo sh =1

Bai tap 4. Ta c6 co so tri thirc ctia hé chuyén gia vé bénh cam cim nhu sau:
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1) “Néu bénh nhan rat hong va viém nhiém thi viém hong va di chita
hong*

2) “Néu than nhiét >37°thi s6t”

3) “ Néu 6m trén 7 ngay va sbt thi viém nhiém”

4) “Néu s6t va ho va kém theo kho thd hodc kém theo téng ran thi viém

phéi”

a) Hay biéu dién céc tri thirc trén dudi dang logic ménh dé.
b) C6 modt bénh nhan khai : “Than nhiét > 37° < va “6m trén 7 ngay”. DUng

phuong phép chimg minh Robinson va Vuong Hao dé két luan bénh nhan

nay bi "viém nhiém".

Baitdp 5. Taco co so tri thirc md td mdi quan hé clia cac thanh phan trong mot

tam giac nhu sau:

Néu biét 3 canh cua 1 tam giac ta c6 thé biét nia chu vi ctia tam gidc d6

Néu biét 2 canh va nita chu vi cia mdt tam giac thi ta co thé biét duogc canh
con lai cua tam gidc do

Néu biét duoc dién tich va mot canh ctia mot tam giac thi ta c6 thé biét duoc
chiéu cao twong tmg véi canh d6

Néu biét 2 canh va mot goc kep gitra 2 canh d6 cia mot tam gidc thi ta co thé
biét dugc canh con lai ctia tam giac do.

Néu biét 2 canh va mdt goc kep giita 2 canh d6 ctia mot tam giac thi ta c6 thé
biét duoc dién tich ctia tam gidc do

Néu biét ba canh va nita chu vi ciia mot tam giac thi ta biét duge dién tich
cua tam giac do

Néu biét dién tich va duong cao ctia mdt tam gidc thi ta biét duge canh tuong

ung voi1 dudng cao cua tam giac do

Gia str biét duwoc 2 canh va va goc kep giit hai canh d6. Bang phwong phap

Robinson, hiy chimg minh rang ta c6 thé suy ra duoc dudng cao tuong ing voi

canh coOn lai

147



Ky hiéu a: canh a cia tam giac
b: canh b cua tam giac

c: canh ¢ cua tam giac

Huéng dan

k: dwong cao twong ung véi canh a
I: dwong cao twong ung véicanh b

m: dwong cao twong ung véi canh ¢

A: goc twong ung véicanh aS: dién tich cia tam giac

B: goc twong urng vai canh bp: nira chu vi cia tam giac

C: goc twong ing vai canh ¢

- Céc tri thirc d6 dwoc biéu dién dudi dang logic ménh dé nhw sau:

10) abc —> p
11) bpc — a
12) apc > b
13)abp —> ¢
14) Sa — k

15) Sb — |

16) Sc > m
17) abC — ¢
18) acB —> b

19) bcA — a
20) abC —» S
21)acB — S
22) bcA— S
23) abcp > S
24) Sk > a
25)SI—> b
26) Sm —> ¢

Sau d6 dung phuong phap Robinson (GT={a, b}, KL={m})

Baitap 6.

a. Bat ky nguoi nao ciing cé cha me

Biéu dién cdc tri thire sau dwdi dang logic vi tiv

b. Moi s6 nguyén t6 16m hon 2 déu 1a s 1é

c. Chudn chuon bay thap thi mwa

Léi gidi
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a. Ky hiéu NGUOI(X): nghia l1a X 1a ngwoi
CHAME(X, Y): X 1a chame cuaY
VX (NGUOI(X) » 3Y: CHAME (Y, X))
b. Ky hiéu P(X): X 12 s6 nguyén t6 16n hon 2
Q(X): Xlasdle
VX (P(X) = Q(X))
c. Ky hi¢u BAY(X,Y): con vat X bay vé¢i df cao Y
TROIMUA: troi mua
BAY(“chudn chudn”, “thip”) > TROIMUA
Baitap 7.
Gia sir chiing ta biét cac thong tin sau day:

1) Ong Ba nudi mot con ché

2) Hoic ong Ba hoiic 6ng Am di giét con méo Bibi

3) Moi nguoi nudi ché déu yéu quy dong vat

4) Ai yéu quy dong vat ciing khong giét dong vat

5) Ché méo déu la dong vat

Ai da giét Bibi?

Loi gidi

- Biéu céac thong tin trén dudi dang logic vi tir cap mot nhu sau

Pé bicu dién céc tri thire trén trong logic vi tir cAp mot, chiing ta can sir dung céc
hing D, Ba, An, Bibi, cic vi tir Dog(x) (x la cho), Cat(y) (y 1a méo), Rear(u,v)
(u nudi v), AnimalLover(u) (u 1a nguoi yéu quy dong vat), Kill(u,v) (u giét v),
Animal(x) (x la dong vat).
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Str dung cac hing va céc vi tir trén, chung ta c6 thé chuyén cac trén thanh
cac cau trong logic vi tir cap mot nhu sau:
1) Dog(“D”) Rear(“Ba”, “D”)
2) Cat(“Bibi”) (Kill(“Ba”, “Bibi”) + Kill(“Am”, “Bibi”))
3) VX (VY(Dog(Y) Rear(X,Y)) = AnimalLover(X)))
4) YU (AnimalLover(U) — (VV AnimalLover(V) —»— Kill(U,V)))
5) VZ (Dog(Z2) » Animal(Z)) YW (Cat(W) - Animal(W))
- Chuyén vé dang chuin va ding phwong phap phan giai Robinson
1) Dog(“D”)
2) Rear(“Ba”, “D”)
3) Cat(“Bibi”)
4) Kill(“Ba”, “Bibi”) + Kill(“Am”, “Bibi”)
5) =Dog(Y) + =Rear(X,Y) + AnimalLover(X)
6) —AnimalLover(U) + mAnimal(V) + = Kill(U,V)
7) =Dog(Z) + Animal(2)
8) —Cat(W) + Animal(W)
Gia st - Kill(T, “Bibi”) ding
9) = Kill(T, “Bibi”)
Tir ciu (4) va ciu (9) véi phép thé [t/Am], ta nhin dwoc cAu:
10) Kill(““Ba”, “Bibi”)
Ttr cdu (6) va cdu (10) voi phép thé [u/Ba, v/Bibi], ta nhan dugc cau:
11) —AnimalLover(“Ba”) + —Animal(“Bibi”)

Ttr cdu (3) va cdu (8) v6i phép thé [w/Bibi], ta nhan duoc cau:
12) Animal(“Bibi”)

Tt cau (11) va cau (12), ta nhan dugc cau:

13) —wAnimalLover(“Ba”)
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Tt cdu (1) va céu (5), voi phép thé [y/D] ta nhan duge cau:
14) — Rear(X, “D”) + AnimalLover(X)

Tt cdu (2) va céu (14), véi phép thé [x/Ba] ta nhan duoc céu:
15) AnimalLover(“Ba”)

T cau (13) va cau (15) ta suy ra cau rong (co6 su mau thuan). Nhu vay

ong Am da giét con méo Bibi.
Bai tdp 8. Gia str chiing ta biét cac thong tin sau day:

a. Moi nguoi déu chét

b. Moi phu nit déu chét

c. Than thanh khong chét

d. Tét ca ca nhimg ngudi bénh phai duoc didu tri
e. Beatrice la phu nir

f. Christel 12 phu ni

g. Marta 1a phu nir

h. Socrate la nguoi

i. Zeus 1a than thanh

k. Socrate bi bénh

Dung phuong phép phan giai Robinson dé c6 thé suy ra duoc Socrate c6 dugc

diéu tri hay khong?
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Chuong 5
TRI THUC VA CAC PHUONG PHAP SUY DIEN

Nhu ta di biét con ngudi séng trong méi truong cd thé nhin duge thé gioi
nho cac gidc quan va st dung tri thirc tich uy dugc va nho kha nang 1ap luan,
suy difn, con ngudi cé thé dua ra cac hanh dong hop Iy cho coéng viéc ma con
ngudi dang lam. Trong khi d6 muc tiéu cua tri tué nhan tao tng dung 1a thiét ké
cac tdc nhan thong minh (intelligent agent) cling c6 kha nang d6 nhu con
nguoi. (Tac nhan thong minh 1a bat cir ci gi c6 thé nhan thirc dugc moi truong
thong qua cac bo cam nhan (sensors) va dua ra hanh dong hop 1y dap ung lai
moi truong thong qua bo phan hanh dong (effectors). Vi du: robots, softrobot
(software robot), cac hé chuyén gia,...1a cac tac nhan thong minh).

1. Tri thire va dir liéu
- Tri thirc 13 sy hiéu biét vé mot mién chu dé (inh vuc) nao d6.
Vi DU - HIEU BIET VE Y HQC, VAN HQC,.... LA TRI THUC
- Thu thgp thong tin ta dugc dir liéu va can ctr vao tri thirc ta c6 duogc
nhitng quyét dinh phan doan.
DPéi vai qua cam ta xét cac dir licu nhu vo, cuéng, mau séc,...ctia nd nhu thé
nao? va dua vao hiéu biét cta ta ma xac dinh xem qua cam d6 1a ngon hay
khong ngon, ngon vira,...

Nhu vay, tri thirc 1a dang dir li¢u bac cao. Kho phan biét gitra tri thic va dir li€u
(khong c6 ranh gidi o rang gilta chung). Tuy nhién ta c6 thé phan bi¢t theo bang
Sau:

Dit li¢u Tri thirc
- Pinh lugng - Pinh tinh
- C6 cau truc don gian - Khong c6 cau trac hodc co
cau truc phirc hop
- O dang don gian - O dang phurc hop
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2. Cac dang m@ ta tri thirc (cic phwong phap biéu dién tri thirc)

(Dé may tinh co thé sur dung duoc tri thuce, ¢6 thé xir ly duogc tri thirc, chung ta
can phai biéu dién tri thic dudi dang thuan tién cho may tinh. D6 1a myc tiéu
ctia biéu dién tri thirc). Sau nhiéu c6 gang, cac nha TTNT da phét trién mot so

cach biéu dién (thé hién) tri thire ¢ hiéu qua trong may.

2.1. Biéu dién tri thirc bing logic
Nhu ta d3 nghién ctru & phéan trude, ta c6 thé biéu dién bai toan bang cac bicu

thirc logic (logic ménh dé, logic vi tir)

2.2. Biéu dién tri thirc bing mang ngir nghia
Phuong phap biéu dién tri thirc bang cach dung mot d6 thi G = (V, E) gom tip
dinh V va tp cung E. Trong d6 cac dinh tmg véi cac dbi twong, khai niém hay
su kién cu thé, céac cung thé hién quan hé gitra cac doi tuong. C6 mot cung ndi
gitra hai d6i tuong a va d6i tuong b, ky hiéu a — b néu c6 mot
quan hé nao dé giita hai doi twong a, b.
Co 2 loai quan hé dac biét
- "ala b" nghia la d6i tuong a thudc vao tap ddi twong dugc biéu dién bai
khai ni¢ém b hodc tap cac doi tuong biéu din béi khai niém a Ia tap con
ctia tap d6i twong biéu dién khai niém b. (quan hé is-a)
Vi du —¥én chim
- Nguoc lai voi quan hé "a" 13 quan hé "bao gdm". Khicd " a la b" (hoic
"b bao gdm a"), cac thong tin co ban vé cac dbi tuong dugce cho boib s&

truyén lai cho a (nghia la a dugc thira huéng nhing gi b co).
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canh Khong khi
is-a co - tho
Chip chip F—— Yén » Chim » Con vat
is-a
is-a hoat dong
Céanh cut bay
hoat dong
di
Uu diém:

- Cho phép biéu dién mot cach truc quan cac su kién va cac mbi lién hé
gitra chung.
- Tinh m6é dun cao theo nghia cac tri thirtc mé1 dugc thém vao hoan toan
doc 1ap véi céc tri thuce cili.
- C6 thé ap dung mot sd co ché suy dién trén mang: co ché truyén va thira
huéng thong tin gitta cac dbi twong, co ché "chay" trén mang
Nhuoc diém:
- Khong c6 mot phuong phap suy dién chung ndo cho moi loai mang ngir
nghia
- Kho kiém soat qua trinh cap nhat tri thirc dé dan dén mau thuan trong co
s& tri thirc.
2.3. Biéu dién tri thirc bing khung (Frame)
Khung thuc chat a su tong quat hod cua ciu triic ban ghi trong Pascal va
twong tu nhu ciu trac d6i twgng trong C*
Mot khung dugc mo ta boi céu tric:
- Tén khung: Pinh danh d6i twong mo ta
- Cac khe (slot): trén mdi khe luu trir cac thong tin, n\mién gia tri, thuoc

tinh va chiéu miii t€n chi dén cac khung khac
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Vi DU XET KHUNG (FRAME) MO TA TAP HOC SINH
HOCSINH
Frame HOCSINH
IS-A:
PART-OF: NGUOI-DI-HOC
A KIND OF: (HOCSINHCOSO, HOCSINHTRUNGHOC)
Can nang: 10-60kg
Chiéu cao: 80-170cm

Céu trac frame ndy cho ta mot "khung dit liéu" dé khoanh ving céac dbi tuong
1a hoc sinh. Truong hop gip mdt ngudi cao 175cm, ning 45kg thi ta c6 thé
khang dinh rang d6 khong phai la hoc sinh vi khong thod man cac rang budc di
co.

Ngoai ra, mot trong nhimng dic trung quan trong cia frame la kha ning thira ké
cac thong tin ctia cac khe co cung tén & ddi tuong bac trén.

Vi du Trong frame HOCSINHCOSO, HOCSINHTRUNGHOC c¢6 khe chiéu
cao voO1 gia tr1 mo ta mién, thi sau khi thira ké thong tin & muc trén Frame
HOCSINH, khe ndy can phai lay cac gia tri trong khoang 80-170cm.

2.4. Biéu dién tri thirc bang cac luit san xuat

Phuong phép biéu dién tri thirc nhd logic (logic ménh dé va logic vi tir) kha
triue quan song chi phu hop khi khong ¢ qué nhiéu luat suy dién.

MOt tri thitc duoc thé hién béng mot cau Horn dang chuin:

PiAP2ALAPR=(
(Cac cau Horn dang nay con dugc goi la luat if- then va duogc biéu dién nhu sau:
if P, and....and P, then Q)

Mot cau Horn dang tong quat:

P1AP2 A APn =01 V U VeornV O
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Luu y:
Néu co luat dang: p1 A P2 AveeoA P = 01 V (2 V....V O thi trong duong véi m
luat sau:
P1 A P2 Avce AP A =1 Q2 Aveec A =0 => 01
PrAP2AAPE AT Q1A = Q3 A 20 = 02
P1 A P2 Aeee A Pn A = O1eve e A =10t = Qim
Tuy nhién ta chi xét cau Horn dang chuan (m=1)

- Néu n=0, m=1: cu Horn c6 dang = q: goi la sy kién (fact) q.

- Néu n>0, m=1: cau Horn c6 dang: p; A Pz A....A Pp = q: g0i 14 luat (rule).
Trong cac hé chuyén gia, co sé tri thirc gdm 2 phan: tip cac su kién (facts) va
tap luat (rules).

ViDU
1) Ta c6 céc luat vé kinh nghiém dy bao thoi tiét:

"Chudn chudn bay thap thi mua, bay cao thi nang, bay vira thi ram"
a: chuon chudn bay thap, b: chudn chudn bay cao, ¢: chudn chudn bay vira
d: troi mua, e: troi nang, f: troi rAm
lac do6 ta co cac luat sau:

a=d

b=e

c>f

2) Nhiéu dinh Iy trong toan hoc co thé biéu dién bai cac luat, vi du:

Néu tam gidc c6 mot goc bang 60° va tam gidc c6 hai canh bang nhau thi tam
giac d6 1a tam giac déu.

3. Suy dién trén luit sin xuét
3.1. Khai niém
Suy dién 14 qua trinh suy luan dwa vao cac quy luat da cho, thiét lap cac thong

tin m&i tir cac thong tin da biét. Suy dién s& sir dung tap su kién lam tién dé.
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Céac phuong phap suy dién dan dan chuyén tir cac gia thiét vé cac két luan
béng cach thém vao gia thiét nhiing sy kién da dugc khrfmg dinh ding, dya trén 2
phuong thirc:

- Modus ponens: A, A=B

nghia 1a néu A dung va A=B dung thi B ciing diing
- Modus tollens —B, A=B
—A

nghia 1a néu B sai va biét ring A=B ding thi A ciing sai.

Trong qud trinh suy dién, ta can quan tam dén cac van dé sau:

- Xay dung tap luat, cau hoi nao dugc chon dé nguoi st dung tra o1

- Chon qua trinh tim kiém nhu thé nao

- Thong tin nhan dugc cé anh hudng dén qua trinh tim kiém khong
3.2. Baitoan

Cho tap su kién F= {f}, ,,...,f,} va tap luat R= {ry, r,,...,r,}. Chlirng minh tap
két luan G dung.

3.3. Cac phuong phap suy dién

Qua trinh suy dién trong hé luat san xuat bao gdm 2 phuong phap co ban:
suy dién tién va suy dién i,
a) Suy dién tién (14p luin tién - forward chaining hoic forward reasoning)
(Tu tdng co ban ctia suy dién tién B 4p dung ludt suy dién Modus Ponens tong quat)

La qu4 trinh suy dién bat dau tir tap su kién da biét, rat ra nhiing su kién méi
va cu nhu vay cho dén khi c6 duoc su kién can chimg minh hodc khong c6 luat
nao sinh ra cac su kién mai (tap su kién dung 1a cuc dai).

- Phuwong phap

GOi1 T Ia tap céac su kién tai thoi diém dang xét (khoi tao tap T=F: tap su
kién dung ban dau ).
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Xét cac luat rj; ¢6 dang: P1 A P2 A A P = Q Va pEeT
v, =1n nghia la left () €T
thi T= T+ right (r;})
qua trinh lap lai cho dén khi G T hodc khong c6 ludt ndo sinh ra thém su kién
moi.
- Giai thuat
Procedure suydientien;
Begin
T=F;
S:=loc(R, T); { S: 1a tap luat c6 dang p; A P A ....A P = Sa0 cho p;eT

vV.=1n}

j
While G ¢ T and S<>¢ do
Begin
r = get(S);
T:=T + right(r);
R=R\ {r};
S:=loc(R,T);
End;
If G < T then write (“thanh cong”)
Else write (“khong thanh cong”);
End;
Vi du
1) Cho trudce tap su kién F={a,b}. Str dung cac luat:
r:a=¢c
r.b=d
f3:C =€

r:and=e
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Is:bAac=f
renf=g

cansuyrag

r T S R
a,b Iy, Iy, I3 Iy, Iy, I3, [4, Is5, Tg

ry a, b, c Iy, I3, I5 r, Ie
I a, b, cd I3, I4, Is Y o
I3 a, b,c,d e l4, s Fa, 15, Ig
s a, b,c,d e I's I's, s
I's a,b,cdef e e
e a.b,c,d,efg

geT nén bai todn dugc chiing minh (g: true)

Chuy

- Qua trinh suy dién tién 1& qua trinh xem xét cac luat, voi mdi luat ta xét
phan diéu kién (& vé trai) t6i phan két luan (& vé phai) va khi ma tit ca
cac diéu kién cua luat déu thod man thi ta suy ra sy kién trong phan két
luan. Chinh vi 1& d6 ma c6 tén 1a suy dién tién.

- Trong mdi budc cuia thil tuc, ngudi ta xét mot luat trong tap luat. So sanh
mdi diéu kién (& vé trai) cua tap luat vaoi cac sy kién trong co s su kign,
néu tit ca cac diéu kién cua luit duge thod man thi sy kién trong phﬁn két
ludn dugc xem 1a sy ki¢n duogc suy ra. néu su kién nay la sy kién moi
(khong c6 trong bd nho lam viée) thi ndé dugc dua vao bdo nhé lam vige.
Qua trinh trén ctr 1ap lai cho dén khi nao khong c6 luat nao sinh ra su kién

moi.
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- Qua trinh suy din tién khong dinh hudng toi giai quyét mot vin dé nao
ca, khong huéng toi tim ra cau tra 161 cho mot cau hoi ndo ca. Suy dién
tién chi la qué trinh suy ra cac sy ki€n mdi tir cac sy kién c¢6 trong bd nhé
lam viéc.

b) Suy dién lui (1ap ludn I - backward chaining hodic backward reason)

La qua trinh xuat phat tir su kién can chimg minh va thay vao d6 1a nhiing sy

kién & vé trai ctia 1 luat c6 vé phai 1a su kién can ching minh. Qua trinh nay
duge thuc hién cho dén khi dua vé cac sy kién 1a tap su kién con cua tap su kién
gia thiét.

(Nghia la: dé dua ra két luan b, ta thir tim tit ca céc luat co dang:a; A ...A =
b, dé co b, phai dua ra céac két luan ay,...,a,. Qua trinh xac dinh a; cling tuong tu
nhu dbi v6i b, néu dén mot luc nao do phat hién duoc réng c6 mot a; nao do
khong dan xuat dugc tir cac gia thiét thi quay lui sang cac ludt san xuat khac
sinh ra b ¢6 dang bia....Aby, = b. Nguoc lai, néu moi a; déu dan xuit duoc gia
thiét thi qua trinh dan xuat ra b 1a dung)

- Giai thuat

GOi T Ia tip céac su kién can chimg minh tai thoi diém dang xét (khoi

tao T=G, G la tap két luan).
S(p) ={ricR / right(r) = p} ( & tip cac luat trong R sao cho vé phai
chta p)
Procedure suydienlui (g);
Begin
T:={g};
If Tc F then write (‘g da dugc chirng minh ©)
Else
Begin
p:=get(T);
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If S(p) = {} then write (‘g khong ching minh duoc )
Else
For r,e S(p) do

Begin
T:= T \ right(r;);
T=T + left(r));
ForleT\F do suydienlui(l);
End;
End;
Vi du
1) Cho tap su kién F={p, r}, va tap luat R:
np=4d
)gAr=Ss
Ching minh s
p r T S(p)
S
S I q,r 2
q Iy r,p r
Nhan xét

- Suy dién tién:
Uu diém:

) Lam viéc tot khi bai toan c6 ban chat 1a di thu thap thong tin roi thay diéu can
suy dién

ii) Cho ra khi luong 16n cac thong tin tir mot s6 thong tin ban dau. NG sinh ra

nhiéu thong tin moi.
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iii)  Suy dién tién 14 tiép can Iy twong ddi véi cac loai bai toan can giai quyét
cac nhiém vu nhu 14p ké hoach, diéu hanh, diéu khién va dién dich.

Nhuoc diém:

)) Khong cam nhan duoc rang chi can mot vai thong tin quan trong. Hé thong
hoi cac cau hoi co thé hoi ma khong biét rang chi mot it cau da di dén két luan
duoc.

ii) He thong co thé hoi ca cau hoi khong lién quan. Cé thé céc ciu tra 10i cling
quan trong nhung lam ngudi dung ling ting khi phai tra 101 cac cau ching
dinh dén chu dé.

- Suy dién hii:

Uu diém:

)  Phu hop v6i bai toan dua ra gia thuyét va liéu gia thuyét d6 cé ding hay

khong?

ii) Tap trung vao dich di cho. N6 tao ra mot loat cau hoi chi lién quan dén van
dé dang xét, thuan tién d6i v6i ngudi ding.

iii)  Khi suy dién mot diéu gi tir thong tin d3 biét , nd chi im trén mdt phan
ctia co so tri thire thich dang ddi voi bai toan dang xét.

iv)  Suy dién i dugc danh gia cao trong cac bai toan nhu Ia chan doan, du
doan va tim 16i.

Nhuoc diém:

Nhuoc diém co ban cua loai suy dién nay 1a nd thuong tiép theo dong suy

dién thay vi dting ra phai dimg & ¢6 ma sang nhanh khac.

- Nhuw vay, dua vao cac uu va nhuoc diém cta tung loai suy dién ma ta nén
chon k¥ thuat suy dién ndo dé ap dung vao bai toan. Trudc tién, ta xem
xét cac chuyén gia giai né nhu thé nao?. Néu can thu thap dir liéu rdi moi
quyét dinh suy din cai gi thi ta chon suy dién tiéén. con néu di co gir

thuyét va can chimg minh cai dich nay thi ta dung suy dién i,
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Vi du Mot bac si c6 thé hiéu hang trim van dé c6 thé xay ra v6i mot ca
nhan, nhung van phai tim hiéu hién trang ctia bénh nhan, lic d6 can suy dién
tién. Nguoc lai bac si hau nhu théy duoc bénh ( vi du nhu viém hong) thi 6ng ta
ding suy dién b
Baitap 1. Cho cac biéu thiic logic ménh dé dung sau:
1) ac
2)ab— f
3) (d+b)f > i
4) -h+—-a+f
5 fgh > i
6) (—a+d+—cC)
7)ad — gh
Chitng minh hodc béac bé ménh dé i bang phiong phdp suy dién tién va suy dién I
LOI GIAI
- Biéu din cac biéu thirc dung da cho bang luat san xuit (xac dinh tap luat, tap
su kién ban dau, tip sy kién can ching minh)
Qué trinh bién doi
3) (d+b)f — i = —((d+b)f)+i =—(d+b)+—f+i= (—d—b)+-f+i=
(—d+—=f+i)(=b+—f+i) = (df— i )(bf— i)
4) -h +—-a+f=—(ha)tf=ha —f
6) (-a+d+—c)=—(ac)td=ac —>d
7) ad —gh) = —(ad)+(gh) ) = (—(ad)+g) (—(ad)+h) = (ad — g)(ad — h)
TAP SU KIEN F={A, C}, TAP SU KIEN CAN CHUNG MINH G={1}

Tap luat R:
r) ab— f rs) fgh — |
r) (df—>1) rg) ac — d
r3) (bf—>1) r;)ad — g
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ry) ha — f

rg) ad — h

- Suy dién tién (tién hanh 1ap bang sau)

r T S R
a, C r6 rll er r31 r41 r51 r61 r71
l'e a, c,d 7, I's I'g
r7 acdg g r Is Iz, I
r8 al Cl d! g’ h r4 rl,...r5 r8
Iy a,cdgnhf Iy, Is r..Is
ry a,cd g hfi I Iy, 3,05

(trong do: r:

1a luat dang xét, T: tap su kién dung tai thoi1 diém dang xét, S: tap

cac luat c6 dang cac ménh dé & vé trai thuoe T. R 13 tap luat tai thoi diém dang

Xét)

ViieT (la tap sukién dung). Vay i dugc chimg minh

- Suy dién lui (tién hanh 1ap bang sau)

p r T S(p)
[
i ry d, f fp I3, Is
f r d, b ry, I
b d %)
quay lui
f I d, h I
h s d g
d e %, e

Vay 1 dugc chiing minh
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Bai tp 2. Cho co s6tri thie duge biéu dién bang cac biéu thic logic dung sau

1) pt—>a S5pot
2) qt > s 6) apq —> C
3) pg—ob Hbc — t
4) —b —st 8) pq

Biéu dién tri thirc d3 cho dudi dang luat san xuat va dung phuong phap suy dién
tién va suy dién Iui dé chimg minh hodc bac bo sy kién s=1.

Bai tap 3. Cho co sdtri thie dugc biéu dién bang cac biéu thic logic ding sau
1) (atc)bh > f

2) —e+-f+a

3) gth —> i

4) (e+ b — gi

5) (—at e +—c)abc

Dung phuong phap suy dién tién va suy dién i dé ching minh hoac bac bo su
kién i=1.

Bai tAp 4.. Cho co s6 tri thirc duoc biéu dién bang céc biéu thic logic ding sau
1) efh

2) ma+g+d

3) =h+c+d

4) af — bg

5 ke—>d

6) (ef > a)(—ct+ —e +=f)

- Biéu dién tri thirc d3 cho duéi dang ludt san xuét

- Dung phuong phap suy dién tién dé chimg minh sy kién d=1 dung. Cho biét

cac luat du thira trong vét suy dién
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Bai tap S.. Trong mot 16p hoc, c6 mot nhom hoc sinh gém 10 ban c6 tén lan
luot 1a: A, B, C, D, E, F, G, H, I va J. Giita cac ban hoc sinh d6 c6 mbi quan hé
goi Ia quan hé anh hudng. Vi du: néu ta viét AB>C thi c6 nghia Ia hai ban dong
thoi cung thuyét phuc ban C tham gia mot hoat dong nao d6. Gia st ban dau co
bonbanE, F, H, I tham gia du thi san pham phan mém do nha truong to chirc va
ta ciing biét dugc rang:

1) ACH>B

2) BH>ACD

3) ABCI>BDI

4) ADEI>BCG

5) CGI>AJE

6) H>BC

Hay dung phuong phap suy dién tién dé chimg minh riang ca 10 ban trong nhom

trén déu tham gia du thi san phdm phan mém.
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