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Phan 1

Khai niém tim kiém mu
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Nhac lai quan diém “Al la tim kiém”

= Hinh trang / Trang thai (state)

= Buwdc chuyén (path/operator)

= Chi phi buéc chuyén (path cost)

* Hinh trang dich (goal states - GS)

= Hinh trang xuat phat (start state - SS)

= | i gidi = Cac bwdc chuyén tir SS dén GS

* Tim |0i gidi = Tim dwong di
" Tim cang nhanh thi cang thdng minh?
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Bai toan tim duong di

" Hinh trang la gi?

= Bwdc chuyén?

= Chi phi budc chuyén?

= Hinh trang dich?

= Hinh trang xuat phat?
= Kich thwdc khong gian?
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Bai toan 8-manh

" Hinh trang la gi?
= Bwdc chuyén?
= Chi phi budc chuyén?

* Hinh trang dich? 7 W 2 Il 4 i 2
= Hinh trang xuat phat?
5 6 3 4] s
= Kich thwdc khong gian?
8 | 3 ||| 1 6 ||| 7 [Il 8
Start State Goal State
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Bai toan “Nhém nguoi sang song” @

= Co4 nguoiA, B, C, Ddang dirng & bén bo sdng va mudn sang bén
bo kia

= C6 1 chiéc phao cho 2 nguoi (1 ngwdi dung van duorc)

= Mudn qua séng nhat thiét phai dung phao

= Thoi gian qua sdng clla moi ngudi 1a khac nhau. Néu 2 ngudi cung
dung phao thi tinh theo thoi gian cia ngwoi boi cham hon

= A boiqua séng mat 1 phat, B mat 2 phat, C mat 5 phat, D mat 10
phut

= Nhdm céan it nhat bao nhiéu phut dé qua séng?
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Khai niém tim kiém ma

= Xuat phat tir hinh trang ban dau (START) va tim cac budc
chuyén dé dén (mot) hinh trang dich (GOAL)
= Théng tin duy nhat la chi phi cda tirng budc chuyén,
khéng c6 thong tin bo sung
= Chinh vi khéng c6 théng tin b6 sung, nén ta khéng cé dinh
hudng cho viéc tim kiém, dan dén hé qua la ta tim khong theo
trat tw nao ca (nhw nguoi mu)
= Ban chat: Xuat phat tir START, Ian lvot DUYET qua céac
hinh trang lién quan cho dén khi gap GOAL
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Phan 2

Thuat toan



Thuat toan @

function SEARCH (START) return solution/failure {
S = {START}

loop {
if S is EMPTY then return failure

node = REMOVE-ONE (S)
if node is GOAL then return SOLUTION (node)

S = S + EXPAND (node)

}
S: Tdp cac hinh trang dang duoc xem xét

REMOVE-ONE (S) : Ldy mét phan tt& ra khéi tap S
EXPAND (node) : Tap hinh trang lién quan dén node
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Cac van dé can quan tam @

= Cach hoat dong cua ham REMOVE-ONE
= Cach thyc hién cua ham EXPAND
*= CAu trdc di¥ liéuclta S
= Lwu trit thong tin nhu thé nao dé co thé do lai dwong di
tlr START dén GOAL
* Lam thé nao tra vé SOLUTION phu hop?
= Panh giad cac két qua tim kiém duoc
" PO phue tap thoi gian
= PO phirc tap khong gian
* Thuat todn cé tim duwoc két qua (néu cd) hay khéng?
* Thudt todn cé tim ra duoc két qua tot wu (tot) hay khong?
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Vi du @

= Di chuyén dén duoc cac 6 chung canh, khéng di vao cac 6
la “twong” (cé danh ddu mau xanh)

= Yéu cau: di tlr 6 xanh dén 6 Po
= Th& tv b6 sung vao S: Trén — Dudi — Trai — Phai
= Xét 2 trwong hop S dung Stack va Queue

= H3y chi ra th& tw cac 6 nam trong S

ﬁ s
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Phan 3

Cac bién thé



3.1 Tim kiém theo chiéu rong (BFS) @

= Tén tiéng Anh: Breadth-First Search

= S st&r dung ciu truc luu trir kiEu QUEUE

* Ham REMOVE-ONE |4y phan t&r & dau QUEUE

= Ham EXPAND day cac phan t& mdi vao cudi QUEUE

= Pac trung:
= BUng nd vé s6 hinh trang nam trong QUEUE
= T6t cho cac bai toan chi phi déu

» Latién dé co ban cho cac thuat todn hiéu qua
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3.1 Tim kiém theo chiéu rong (BFS)

> O
> 9
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3.1 Tim kiém theo chiéu rong (BFS) @

= P phirc tap thoigian: 1+ b+ b2+ ... + b? ~ O(b*1)
= DG phirc tap khong gian: lwu trir moi node ~ O(b%*)
= Thuat toan cé tim duoc két qua (néu cd) hay khéng? Co

= Thuat todn co tim duogc két qua

n R , 1 node
tot wu hay khong? Co

b nodes
b nades

b* nodes

3 H‘x._. b™ nodes
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3.2 Tim kiém theo chi phi déng nhat (UCS) @

= Tén tiéng Anh: Uniform Cost Search (nhiéu sach dich Ia
tim kiém theo chi phi tdi thiéu hodc chi phi déu)
= UCS I3 bién thé cda BFS: thay vi chon hinh trang bat ky dé
phat trién, UCS chon hinh trang cé chi phi thdp nhat
= Néu chi phi cho moi budc chuyén déu bang nhau thi UCS ~ BFS

= PO phirc tap thoi gian: phu thudc vao s6 lwong hinh trang
cé chi phi thap hon chi phi toi thi€u C* ~ O(b[¢"/¢])

= PO phurec tap khong gian: phu thudc vao cac hinh trang co
chi phi thap hon chi phi toi thiéu C* ~ O(blc"/#)

= Thuat todn cd tim duoc két qua (néu cd) hay khéng? Co*
= Thuat toan cé tim duoc két qua tot wu hay khong? Co*

= Can than néu chi phi buwdc chuyén tdi thiéu € 1a s6 &m
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3.3 Tim kiém theo chiéu sau (DFS) @

= Tén tiéng Anh: Depth-First Search

= S st&r dung cau truc luu trir kiéu STACK

= Ham REMOVE-ONE |3y phan tl&r & cudi STACK

= Ham EXPAND day cac phan t&r mdi vao cudi STACK

= Pac trung:
= RU{i ro vé thoi gian tim ki€ém (nham duong)
= {t gdp van dé vé chi phi bd nh&
» Phu hop vdi khéng gian tim kiém dang d6 thij thuwa (s6 budc
chuyén tir mot hinh trang thuong khéng nhiéu)
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3.3 Tim kiém theo chiéu sau (DFS) @

" DO phirc tap thoi gian: O(b™)

= PO phtrc tap khong gian: lwu trir node theo duong di
chiéu sdu ~ O(mb)

= Thuat todn cd tim duoc két qua (néu cd) hay khéng?
Khdéng hoan toan

= Néu khdéng gian trang thai cd dd sidu vd han hoac chira cac chu
trinh (trang thai lap lai)

= Thuat todn cd tim duogc két qua tot wu hay khong? Khong
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3.4 Tim kiém gidi han chiéu sau (DLS) @

= Tén ti€ng Anh: Depth-Limited Search
* La m&t bién thé cla tim kiém theo chiéu sau
= Gidi han chiéu sau xac dinh, khdong di qua sau

= Chang han gidi han khdng tim qua do sau 10
= Hodc gidi han chi phi tim kiém khong qua 15000
= \Van dé:
= Ly do nao dé chon cac gidi han nay?
= Khong ton tai nghiém trong cac gidi han dé thisao?
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3.5 Tim kiém sau dn (IDS) @

= Tén ti€ng Anh: Iterative-Deepening Search
* L3 mot bién thé khac clia tim kiém theo chiéu sau va tim
ki€ém gidi han chiéu sau
= Gom 2 budc co ban:
1. Tim kiém gi&i han chiéu sau
2. Néu tim khoéng tim duwoc két qua thi tang chiéu sau va tim lai
= Pac trung:
* Gidi han tdt cho cac bai toan toi wu
= Rai ro néu phai l3p lai qua trinh tim kiém
= Khéng phu hgp vadi nhirng chi phi am
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3.5 Tim kiém sau dan (IDS)

Limit=0 @ N

Limt=1  *® ®
sl " e i p{R] (C) B

Limit=3
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3.6 Tim kiém hai chiéu (BS) @

= Tén tiéng Anh: Bidirectional Search

= Tim kiém déng thoi tlr 2 phia: tir diém xuat phat di va tu
diém dirng nguoc lai

= Uu diém: han ché& duoc su bung nd td6 hop theo chiéu
sau (vi chiéu sau trung binh giam con mot nia)

RN

iuz \
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Phan 4

Bai tap va cau hoi
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Cau hoi

Bai toan 4 mau: ban do6 cac quoc gia (vé trén mat phang)
ludn c6 thé t6 ma khong qua 4 mau

» T6 mau riéng tirng qudc gia, modi qudc gia chi mot mau

= Khéng c6 hai quéc gia chung dwdng bién gidi ¢ cing mau
Gia st can viét mot chwong trinh tim ra cach t6 mau, hay:

* Khai niém hinh trang trong bai toan nay

* Khong gian trang thai cua bai toan

= Cc trang théi ban dau

= C4c trang thai két thic
C6 thé 4p dung nhirng thuit todn nao vira dwoc dé cap dé
viét chwong trinh?
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Bai toan dich chuyén d6 vat

Bai toan di chuyén d6 vat

trong can phong: mot thiét bi

di chuyén d6 vat trong phong =
bang cach day no theo 4 hwong ...

(1én, xudng, trai, phai) hoic ==
X044y do Vé:lt 90°. T

Xay dwng mot thuat toan chi

ra phwong an dich chuyén do
vat tir vi tri ban dau dén mot

vl tri cho trwéec.

Linh viec ap dung: lap trinh di chuyén cua robot
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