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Bai 5: Tim kiém c6 dinh huéng
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Tim kiém mu vs Tim kiém c6 dinh huwdng

Tim kiém theo tot nhat (best-first search)

Tim kiém tham lam (greedy best-first search)
Thuat toan A*
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Phan 1
Tim kiém mu vs Tim kiém cé
dinh huwdng
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Tim kiEm mu vs Tim kiém c6 dinh hudng @

= Nhac lai hoat ddng cla thuat toan tim ki€ém mu:
= Duy tri mot tap cac trang thai dang xem xét (tap S), ban dau chi
chira diém xuat phat
* Chon ngau nhién trang thai N trong S, m& rong tap S két nap
cac trang thai con cia N
= Dirng néu dén diém dich (goal) hodc hét trang thai xem xét
= Hoat dong cla tim kiém mu ban chat la md rong khong
gian tim ki€m ngay cang lan xa dan diém xuat phat, néu
khéng gian tim kiém [a hiru han, thuat toan sé dén dich
vao moét thoi diém nao dé hodc xét hét cac trang thai

= Van dé: khong gian trang thai mé& rong mot cach ngau
nhién, bung nd so trang thai
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Tim ki€ém mu vs Tim ki€m cé dinh huéng

= Lam thé nao dé tranh viéc mé rong modt cach ngau nhién:
st dung théng tin bo sung trong quad trinh mé rong

Kunming /\

= Thay vi m& rong ngau nhién, cé ~ %~ .

thé xdy dung co ché nao déwu ., Y g
tién cac trang thai (ma theo kinh L g
nghiém thi) cé nhiéu co hdi dén -
dich hon M THanh Hés

= Bai todn di chuyén trén ban dé A -
thi nén wu tién theo hudng di: . :fg\;k

Pi tir Ha NOi vao Da Nang thi
t&di Nam Dinh tdt hon |a t&i Yén
Bai hoac Thai Nguyén
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Tim ki€ém mu vs Tim ki€m cé dinh huéng

= Trong tinh hudng khac, ta c6 thé wu tién cac diu hiéu: di
bién néu di cang xa b thi nwdc cang xanh tham hon

Kunming /\

* Choi co vua: nén chon nuwécan k- o

] Nanning

quan hau hon la nwdc an quan |
~ W n ( Yén Béi \\i Ang
tot hodc quan tuong \ o
= Choi tro 8-manh: wu tién nhitng
trang thai cé nhiéu manh dat (e
dung vi tri cudi cung clia nd -
9
= Tat ca nhirng co ché nay déu co B

tinh kinh nghiém, khong phai luc
nao cling dung, tham chi nhiéu
lUc con la lva chon té nhat
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Phan 2

Tim kiém theo tot nhat (best-
first search)
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Tim kiém theo t6t nhat

= Thay vi I3y ngau nhién mot trang thai khoi tap quan sat S,
ta chon trang thai ma ta danh gia 1a tot nhat

= X3y dung ham f(node) dé danh giad co hdi clia trang thai node

= Ham f(node) cé thé cé nhiéu phwong phap khac nhau tuy vao
tung loai bai toan

= Quy dinh f(node) cang nho thi co h6i ciia node cang cao (day
chi [a quy wdc, cd thé quy dinh nguoc lai ma khéng lam mat
tinh tdng quat cda l&i gidi)

= Xay dwng lai ciu truc cha S: lam viéc theo nguyén tic iy ra
phan tl co f twong &ng l1a nhd nhat (co thé st dung mot cau
truc heap nao do thich hop)
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Tim kiém theo tot nhat @

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

loop {
if S is EMPTY then return failure

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

S = S + EXPAND (node)

}
S: Tdp cac hinh trang dang duoc xem xét

REMOVE-BEST-ONE (S) : Ldy phan tir c¢é f nhd nhdt khdéi tap S
EXPAND (node) : Tap hinh trang lién quan dén node
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Tim kiém tham lam (greedy
best-first search)
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Tim kiém tham lam

= Tim kiém tham lam la mét trwong hop cu thé clia chién
lwvge tim kiém theo tot nhat

* Ham f(node) duoc xay dwng duwa trén wdc luvong tu trang
thai node dén trang thai goal, vi du:
= V&i bai todn di chuyén trén ban d6: f(node) cé thé la d6 dai
dwong chim bay tir node dén goal

= \/Gi bai todn 8-manh: f(node) Ia s6 manh bj Iéch khai vi tri
chuan trong trang thai goal

» V@i bai todn choi cd: an quan nao cang co gia tri cang tot, chap
nhan thiét quan cang nho cang tot

= Nhén xét: thuét toan tim kiém tham lam sé wu tién nhitng
trang thai c6 vé gan dich hon
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Phan 4

Thuat toan A*



Thust todn A*

= Thuat todn A* |3 mot dang tim kiém theo tot nhat

* Ham f(node) = g(node) + h(node), trong do:
= Ham g(node) |a chi phi dé di dén trang thai node
= Ham h(node) |a chi phi vdc lugng dé di tir node dén goal
= Nhu vay f(node) I3 udc lvong chi phi tong thé dé tir trang thai
start dén trang thai goal nhuwng di qua trang thai node
= Trong tinh huéng cua A*, gid tri ham g(node) xac dinh, gia
tri ham h(node) I3 wdc doan, cé thé sir dung cac ki thuat
twong tw nhu thuat todn tim kiém tham lam

* Nhan xét: thuat toan A* wu tién nhirng trang thai co chi phi
wée lwong tong thé la thap nhét



Thuat toan A*

" u, = dinh xuat phat.
= goal = dinh két thuc.

» close = tap cac dinh da dugc tinh todn chinh xac duong di
ngan nhat

= open = tdp cac dinh con lai
= a[i,j] = trong s6 cua cung (i,j)

= g[i] = khoang cach min tu u, dén i

= h[i] = khoang cdch min udc lugng tUr i dén goal
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Thuat toan A*

g[i] = 4c V 1 € [1..n]
close = [u,]
open = [1..n] - [ug]
K = u,
while (goal € open) {
// slta dé6i uéc lugng nhd nhat
vV 1 € open
gli] = min {g[i], gl[k]+a[k,1]}
// chon trang thai md& rong
chon R € open dé ¥V i e open
c6 (g[R]+h[R]) =< (g[i]+h[1])
open = open - [k]

close = close + [k]
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Thuat toan A*: wédc lwong chap nhan du‘ch

= Ué&c lwgng h(node) goi la wéc lwgng chap nhan duogc néu
v&i moi node thi 0 < h(node) < h*(node)
= h*(node) |a chi phi t6i wu thuc té dé di tir node dén goal

= Thuat todn A* duwoc chirng minh la tim duoc két qua toi
wu néu cd thé xay dung duoc udc lvgng h(node) chap
nhan duoc

= Cé nhiéu cach xay duwng h(node), va phuwong phap nao
cang gan h*(node) thi cang hitu ich
» Bai todn 8-manh, hl(node): s6 manh léch v&i goal

= Bai todn 8-manh, h2(node): téng s6 budc dich chuyén cda tirng
manh vé vi tri twong &ng trén goal
" PO sau 12: A*hl hon 200 trang thai, A*h2 dwdi 100 trang thai
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Vi du so sanh @

So sanh thuat todn tim kiém mu, tim kiém tham lam va A*
trong bai toan di chuyén trén mé cung:

= Di chuyén ttr 6 d6 (3, 5) dén 6 xanh (0 7)

= (6 thé di chuyén dén mét trong 8
0 xung quanh (chung canh/dinh)

= Ham wéc lwong khoang cach: toi
da do lech dong hoac cot
h(n) = maX{|Tn —T n_ Cgoall}
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