CHUONG TRINH DICH

BAI 12: THUAT TOAN PHAN TICH CYK
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Khac phuc han ché ciia cac phuong phap thir-sai
Cac phuong phap phan tich cu phap van nang
Ap dung quy hoach ddng vao phan tich ct phap
Thuat toan Cocke — Younger — Kasami (CYK)

= Dang chuian Chomsky (CNF)

= Y tudng

= M3 minh hoa

* Panh gia thuat toan

Bai tap

X



Khac phuc han ché clia céc
phuong phap thu-sal
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Cac han ché cua thir-sai

= Hai thuat toan thir-sai co ban top-down va bottom-
up déu co nhitng han ché vé vin pham dau vao
* Top-down: van pham khong c6 d¢ quy trai
= Bottom-up: vin pham khong cé suy dan rong va khong
c6 ki hiéu d¢ quy (A =" A)
= Cac thuat toan thur-sai ¢6 han ché vé mit toc do
= Toc d6 chap nhan dugc vo1 mot sO vin pham don gian
va don nghia, dau vao ngan
= Truong hop xau c6 do phuc tap tinh toan ham mil

. Khong cO CO ché hiéu qua loai bo su trung lap vé
két qua (chang han nhu nhiéu suy dan tuong duong)



X

Cac han ché cua thir-sai

= Nguyén qhﬁn cua nhirng hgn ché nay
* Han ché do ban Fhﬁn co ché hoat dong cua Fhl"l:-sc'ili
» Khong c6 co ché loai boé cac phuwong an chac-chan-sal
= Vi du: qud trinh suy dan S thanh w = abcdefg
S=...=>abcAx = ... > abcdefg
" Ta nhan thay phuong an ¢o chudi trung gian abcAX

hoan toan khong thé dat dugc chudi w mong muon

" Vix la ki hi€u khong két thiic, n6 ludn ludn ton tai trong
cac suy dan tiép theo, trong khl chudi w khong chira x

= Thuat toan thir sai tét ~ cat nhanh sém?



Cac phuong phap phan tich cu
phap van nang
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PhII()’ng phép phén tich van

= Nhu vay cac thudt toan thu-sai c6 2 diém yéu
1. He¢ luat van pham b1 han ché
2. Yéu cau nhiéu thoi gian tinh toan
* Vi vay chung ta cling ¢6 2 muc ti€u
1. Tao ra thuat toan phan tich van nang (khong bi han ché
bo1 luat van pham)
2. Tao ra thuit toan phan tich téc d6 cao
= T4t nhién néu c6 thuit toan dat duoc ca 2 muc tiéu
trén thi qua tot
= Trong phan nay ta nham téi muc tiéu thtr nhat
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Phuong phap phan tich van nang

= C6 2 chién luoc:
1. Bién d6i van pham G thanh van pham G’ twrong duong
nhung khong ¢6 nhitrng han ché cua thuat toan
2. Thay d6i co c}}é cua thuat toan, no1 cach khac la khong
s dung co ché thur-sa1 hién co
= Chién luoc thir nhat khong c6 101 gian tron ven
* Thuat toan khfr dé quy trai co thé thay doi y nghia cua
van pham, két qua la van pham G’ thuc chat khong hoan
toan twong duong G
= Chua c6 thuat toan tong quat khir suy dan rong
= Chua c6 thuat toan tong quat khur ki hiéu dé quy
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Ap dung quy hoach dong vao
phan tich cu phap
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Y tudng quy hoach ddng

= Quy hoach dong gom hai ¥ tudng co ban
* Chia bai toan lén thanh cac bai toan con ddc lap
= Str dung bd nhé dé luu trit lai cac 10i glal cua cac bai

toan con (dé tranh viéc phai giai di giai lai nhiéu lan mot
bai toan)

= Ap dung vao bai toan phan tich van pham
. Cay phan tich S =* w thuc chat gom cac cay con, moi

cay con phan tich mot chudi con lién tiép trong w

" Str dung bo nho dé luu trir lai cac két qua suy dan ra céc
chudi con ciia w (c6 nhiéu chién lugc, chang han nhu
Iy trit cac chudi tur WiWi,,...w; hoac chu01 WoW,... Wy,
tuy vao muc ti€u can luu trir)



Thuat toan Cocke — Younger —
Kasami (CYK)
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Dang chuan Chomsky (CNF)

= Vin pham phi ngit canh ¢ dang chuan Chomsky
néu moi luat sinh déu cé dang A — BC hoac A — a

= Dé thay moi vin pham phi ngit canh khong chira
suy dan rong (A — €) déu co thé chuyén vé dang
chuan Chomsky bang thuat toan don gian sau
= Néu luit sinh sin ¢ dang chuan Chomsky thi giit nguyén
= Néu luat sinh khong & dang chuan Chomsky thi s& co
dang A — B,B,...B,, v61n>2
* Ta bo sung cac ki hiéu trung gian moi1 Cy, C,,..., C_,

* Thay thé luat trén bang cac luat méi A — C,B,, C, — C,B
C,., — B;B,, cac luat mé1 nay thoa man chuan Chomsky

n-1s«--*
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Thuat toan CYK: y tuong

= CYK khong phai la thuat toan van nang vi khong
chap nhan vin pham c6 suy dan rong

* CYK minh hoa moét cach don gian y tuong quy
hoach d0ng:
= Gia thiét chudi w = w,W,..
" Ta dinh nghia tap X;; la tap tat ca cac ki higu co the suy

dan ra chudi con W,WI+1 Witj-1 (chudi con bat dau tir w;
va co do dai1 )

= Bai todn doan nhan S =* w tuong duong vaéi vigc tra 1o1
S ¢6 thudc tap X,,, hay khong?
" Van dé€ bay gio la tinh Xj; nhu thé nao?
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Thuat toan CYK: ma minh hoa

for (int 1
X[i,1]

1; 1 <= n; i++)
{A]A->w}

for (int j = 2; j <= n; j++)
for (int 1 = 1; 1 <= n-j+1; i++) {
X[1,]] = 1}
for (int k = 1; k <= j-1; k++)
X[i,j] += { A | néu A » BC
va B thudc X[i, k]
va C thudc X[i+k,j-k] }
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Vin pham: L ’ * °
5| S AC
S—AB|BC 4| o S, A C
A— BA]a 3| @ B B
B—->CClb T 2| S A B S, C S, A
C 5 ABla i1 B AcC | AcC B A, C
~. . b a a a
Chuo1 w = baaba .
S\
A C
AT ERTIRT
| | |
a b a
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Thuat toan CYK: danh gia

= Han ché:
= Thuit toan khong lam viéc voi suy dan rong
= SO luong ki hi¢u trung gian (non-terminal) nhiéu, do
viéc chuyén do1 tr CFG sang chuan Chomsky
= P phuc tap tinh toan (xau nhat) 1a O(n3 X |G|)
= SO N 1a d6 dai cua chudi w
» |G| 1a kich thudc cua van pham dang CNF
= Ban chat 1a ¥ tudng bottom-up nhung ap dung céc
ki thuat quy hoach dong
= Dé dang liét k€ mo1 cay phan tich khac nhau va loai
bo cac suy dan trung lap
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Phan 5

Bai tap
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Bai tap

1. Cho van pham G:
S—AB| XB
T—AB| XB
X — AT
A—a
B—b
Chi ra qua trinh thuc hién thuat toan CYK vdé1 w = aaabbb

2. Cho van pham G:
S—>AA|AS|b
A— SA|AS |a
Chi ra qua trinh thuc hién thuat toan CYK vo1 w = abaab
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Bai tap

3. Str dung thuat toan CYK dé chi ra cAy phan tich
cho chudi (5+7)*3 thudc van pham G
E—-E+T|T
T—->T*F|F
F—(E)]|s6
4. Chi ra cay phan tich cua chuoi true and not false
sinh bo1 thuat toan CYK vo1 tap luat van pham G
E—-EandT|T
T—>TorF|F
F—notF|(E)|true]|false
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