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Phan 1

Khai niem khong xac dinh
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Phan loai tro choi @
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Phan loai chién lvgc choi @

SO hinh trang it: Tinh
duoc trang thai thang-

SO hinh trang nhiéu — thua

KHONG tach duwoc thanh
tro choi con: Khong tinh
toan dugc (do qua nhiéu), | S6 hinh trang nhiéu —
st dung may tinh dé tinh |tach duwoc thanh céac tro
toan cac budc di choi con: Tinh trang
thdi thang thua bang d6
thi tong
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Khai niém khéng xac dinh @

= Tro choi d6i khang:
" Hai nguwoi choi
= Quyén loi doi lap nhau (zero-sum game)
" Tro choi khdéng xac dinh:
= SG hinh trang qua nhiéu, khdng thé tinh toan két cuc thang-
thua
= Khéng cd dinh nghia rd rang viéc thang-thua
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Phan 2

Lwong gia Minimax
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Chién lwoc chung @

= S dung cdng suat cia may tinh md phong cac dién bién
c6 thé co cla tro choi

= Gidi han chiéu sdu dé tranh bung nd t6 hop

= Puwa ra mot danh gid (twong doi) cho hinh trang “cudi”

= Xay dung chién lvgc dé “ép” déi phuwong di vao hinh
trang cudi cé loi cho may tinh
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Lwong gia Minimax @

= Goi trang thai hién tai cua tro choila S
= Ham E(S) tra vé s6 diém danh gid loi thé clia bén di truwdce
so v&i bén di sau doi vdi S
= Dién bién tran dau:
= O lwgt dau tién: nguoi th nhat ¢6 gang chon nudc di cd E(S)
|&n nhat (max)
= O lwot the hai: ngwdi thd hai ¢ géng chon nudc di dé E(S) nho
nhat (min)

Truong Xuan Nam - Khoa CNTT 9



Luwong gia Minimax

= Chién lwgc chung: Toi thi€u héa lwa chon tdt nhat cua doi
phuong (mini-max)
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Luwong gia Minimax

function MAX-VALUE(state) return a value
if state as TERMINAL return EVALUTE(state)
V = -
for s in SUCCESSORS (state) do
V = MAX(V, MIN-VALUE(s))
return V
function MIN-VALUE(state) return a value
if state as TERMINAL return EVALUTE(state)
V = 4o
for s in SUCCESSORS (state) do
V = MIN(V, MAX-VALUE(s))
return V
function MINIMAX(state) return an action
V = MAX-VALUE(state)
return action ung v&i gia tri V
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Phan 3

Thuat toan Alpha-Beta
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Thuat toan Alpha-Beta (1/3) @
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Thuat toan Alpha-Beta (2/3)

= state = Trang thai hién thoi trong tro

= Q = Gid tri cla giai phap tot nhat
duong di tdi state

= B = Gid tri cua giai phap to6t nhat
duong di tdi state

function MAX-VALUE(state, a, B) return a
if state as TERMINAL return EVALUTE
V = -
for s in SUCCESSORS (state) do
V = MAX(V, MIN-VALUE(s, a, B))
if V >= B return V
o = MAX(a, V)
return V
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Thuat toan Alpha-Beta (2/3)

function MIN-VALUE(state, a, B) return a value
if state as TERMINAL return EVALUTE (state)
V = 4o
for s in SUCCESSORS (state) do
V = MIN(V, MAX-VALUE(s, a, B))
if V <= B return V
o = MIN(a, V)

return V
function a-B(state) return an action

V = MAX-VALUE(state, -, +w)

return action ung v&i gia tri V
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Hoat dong cua alpha-beta

= Nguyén tac: Khi da tim duoc

nU’é’C d' m d|ém Player
= Phia MAX: Chi tim nhirng nwdc
di tot hon (ti m+1 tr& 1én) Opponeat

= Phia MIN: Chi tim nuéc di té
hon (ti* m-1 tré xudng)

Player

Opponent
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Hoat dong cua alpha-beta
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Hoat dOong cua alpha-beta
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Thuét todn Alpha-Beta chuan @

Thudt todn c6é thé dugc hiéu chinh ngdn gon hon nhu sau

function alphabeta(state, depth, a, B)
if depth=0 return EVALUTE (state)
if state as TERMINAL return EVALUTE (state)

for s in SUCCESSORS (state) do
a = max(a, -alphabeta(s, depth-1, -B, -a))
if B < a break

return a

function a-B(state) return an action
V = alphabeta(state, depth, -c, +x)
return action ung v&i gia tri V
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banh gia Alpha-Beta @

= Thuat toan Minimax doi hoi phai xét toan bo cay tro choi
(gidi han d6 sau d): bd

" Thuat toan Alpha-Beta:
* Trwong hop tét nhat: bd/2
* Trwong hop trung binh: b39/4
* Truong hop kém nhat = Minimax

= K&t qua cua 2 thuat toan lIa nhu nhau
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banh gia Alpha-Beta @

= Alpha-Beta tang trung binh duoc 33% do sau tinh toan
xét trén cung mot thoi gian tim kiém

= Néu may tinh s&r dung Minimax tinh trudc duoc 9 nira
nudc di (fly) thi dung Alpha-Beta tinh truedc dugc 12 nira
nuoc di

= Chu y: minimax cua co Vua ¢ do6 sau 9 tinh toan khoang
7.5 nghin ti hinh trang
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Phan 4

Cac bién thé va phat trién
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Cac bién thé va phat trién

-

= Tuy dat duoc hiéu qua an twong nhu alpha-beta la chua

dd, ngwoi ta dua ra cac y twdng phat trién:

1)
2)
3)
4)

Tim duoc nudc di ti wu s&@m nhat cd thé
Tham do va loai bo nwéc di yéu

Thu hep mién tim kiém

St dung lai nhirng thong tin da co
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Cac bién thé va phat trién @

= NegaScout: SI dung cra s6 tham do hep dé tham do cay
con

= |terative deepening search: Tim kiém v&i d0 sdu tang dan
twl, 2, 3,...

= Aspiration windows: Thay vi tim kiém trong clra so day
dd, ta tim trong ctra s6 hep hon, VD: D9 sdu 5 ta tinh
duoc nuwdc di toi wu la 120, thi & d6 sau 6 ta chi can tim
trong ctra s6 [90,150]
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Cac bién thé va phat trién @

" Hashtable (transposition table): Luu lai trang thai da tinh
cl dé khai tinh lai (cé loi khi th& tuw di quan khac nhau
nhung vé cung 1 ban co)

= Late move reductions: Thu hep d6 sau tim kiém & nhitng
ng vién nhe ki

= Nullmove reductions: Thu hep d6 sau tim kiém sau khi
thuc hién nudc chap
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Th ty phét sinh nudc di @

= Viéc xem xét nuwdc di hgp ly gidp nhanh chdng tim ra két
qua tot, qua dé gidm thiéu sé trang thai can tinh todn

* MOt vai ru tién khi thwe hién phat sinh nwéc di (co Vua):

= Main variation: nwdc di tot nhat d3 biét

= Nullmove: khong di, chap nudc doi phuong

= Killer moves: duyét trwdc nhirng nudc rng vién cua best-move
(thwong la 2 &ng vién nang ki nhat)

= History heuristic: wu tién moét sé6 nudc di tot cha lan tim kiém
trwdc. Mot dang killer-moves, [wu lai moi nudc killer-moves da
gap (khéng quan trong d6 sau)

= Killer heuristic: nwdc an quan, thi an quan gia tri cao trudc, an
quan gia tri thap sau

" Nuwdc dithéng thuong
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NegaScout

function negascout(state, depth, a, B)
if depth=0 return EVALUTE(state)
if state as TERMINAL return EVALUTE(state)
b =
for s in SUCCESSORS(state) do
a = max(a, -negascout(s, depth-1, -b, -a))
if B £ a return a
if b < a
a = -negascout(s, depth-1, -b, -a)
if B £ a return a
b=a+1

return a
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Phan 5

Rui ro va thuc té
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Rui ro

* Hiéu irng duwong giang (horizon effect): Do dinh truwdc
dd sau tim kiém cd thé may nhin thay 1 hinh trang diém
cao nhwng mat quan ngay sau dé

= Cach giai quyét (phan nao) hiéu &rng duong giang:
= Cach tinh todn gia tri “loi thé” mdt cach can than
= Quiescence search: tiép tuc tim kiém sdu hon cho nhitng hinh
trang “ndng”, chang han:
* Pbi quan
* Chiéu tudng

Truong Xuan Nam - Khoa CNTT 29



Chuong trinh choi co @

= X3y dung cach danh gia trang thai ban co (cho diém mot
hinh trang)

= Stirc manh cla cac quan | N

= Vjtri dirng cua quan d}O_ 5
P
>,

= Sy lién két cdc nhdm quan

= Sy an toan cua Tudng e

= Panh gid trang thai ban co can co tri i
thirc cla chuyén gia vé co

= Hodc cé thé st dung thuit todn hoc may dé tu tim ra
cach danh gia phu hgp (day chinh la cach Google Alpha
thuc hién)
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Chuong trinh choi co @

= Tim kiém:
= Alpha-Beta hodc bién thé nao d6 cdia né
= Phat sinh moi nudc di cé thé trong trang thai hién tai
= Cam nang khai cudc: cho phép nhanh chdng chon nhirng
nudc di d3 duwoc nghién clru tir trudce 1a tot
= Chuong trinh trong tai: gidp ching ta nhanh chéng kiém
tra xem nhirng phién ban cai tién sau dé c6 hiéu qua hon
khong
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