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1. B6 phan tich kiéu gat-thu (shift-reduce)
2. May phan tich cu phap LR
3. Van pham ho LR

= CLOSURE va GOTO

= D6 thi LR(0)

= SLR

4. Panh gia vé phan tich LR
5. Cac b0 tu dong sinh parser
6. Baitap
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Bo phan tich kiéu gat-thu
(shift-reduce)



Bo phan tich kiéu gat-thu

= Cach 1am viéc xuat phat tir viéc quan sat hoat dong

cua phan tich bottom-up Bottom-up parse of
£ . , A2 + 1 13 Sums
= Bat dau tu nuat 1a phai nhat e W

= Thu gon dan vé nit goc
= Chi 2 kiéu hoat dong chinh:
= Gat (shift)
= Thu (reduce)
, , , y 1id 4 5int 9 10int
= Shift: lay ki hi€u ti€p theo At 2+ T
= Reduce: thu gon nhanh thanh mdt ki hiéu trung gian

T Products

3 Products 12 Products

2 Value 6 Value 11 Value
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Bo phan tich kiéu gat-thu

= La moOt dang automat lam viéc theo bang phuong an
(d3 duoc dé cap tdi trong bai trude)
= Van dé: xay dung bang phuong an nhu thé nao
= Khi nao thi shift ot 1o Tt 1
= Khi nao thi reduce Ij
= Con hoat ddng nao khac? orack
» Co trang thai b1 tranh chép? 2 <_I_ Parser |—p Output

= Hoat dong cua stack ra sao?

= Y nghia cac trang thai ciia may

Action table Goto table
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Vi du vé bo phan tich gat-thu

>

int + (int 4 int + int)

Grammar:
S — ES$
E —- T
E —- E + T
I — int
I — (E)
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= A

Vi du vé bo phan tich gat-thu

Grammar: int + (int + int + int)$
T + (int + int + int)$
E + (int + int + int)$

(
E+ T E + (E + int + int)$
int E+(E+ T+ int)$
(E) E+EE+:nt)$

~ 4 mm
A
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b N AP

Vi du vé bo phan tich gat-thu

Grammar:

E — E+ TI|T
T — T x F|F

F — (E)id

Bottum-up parsing of
id + id * id

Left substring  Right substring  Action

$ id + id * id$  Shift

$id +id * id$ Reduce by F — id
$F +id * id$ Reduceby T — F

$T +id *id$% Reduceby E — T

$E +id = id$  Shift

$E+ id = id$  Shift

$E + id *id$ Reduce by F — id
$E + F xid$ Reduceby T — F
SE+ T «id$  Shift

$E + T id$  Shift

$E 4+ T *id $ Reduceby F — id
$E+ T x F $ Reduceby T — T *F
$E+ T $ Reduceby E - E+ T
$E $  Accept
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Phan 2

May phan tich cu phap LR
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b N AP

Cau triic ciia may phan tich LR

input a, a, |..|a, |9
stack I
S
X ‘\
= LR Parsing Algorithm ~output
Sm-l
Xm- 1 /\
: Action Table Goto Table
Sl terminals and $ non-terminal
X] S S
t four different t each 1item 1s
SU a actions a a state number
t t
e e
S S
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X

Cau triic ciia may phan tich LR

" May phan tich LR 1a mo6t cap (STACK, INPUT)
= Trang thai ban dau (s,, a,,...2,3)
* Trang thai trung gian (s;X;S;... XSy @i@isq--.2,P)
= Trang thai két thiic thanh cong (s,Ss;, $)
= Bang phuong 4n gom 2 phan
* Bang action: ACTIONTs, a] v61 s 1a mot trang thai va a
la mot terminal, gi14 tr1 trong bang chi co thé 1a 1 trong 4
hanh dong gat (shift), thu (reduce), nhan (accept), 161
(error)
* Bang goto: GOTO[s, A] vo1 s 1a mot trang thai va A la
mot non-terminal, chi ra cach dich chuyén trang thai

TRUONG XUAN NAM 11



Bang ACTION

1. Shift s: day ki hiéu input va trang thai s vao stack
(SoX;S1- - XS @idisg - - -2,5) = (SoX;Sq. .. XS @iS,aisq - .. a,P)
2. Reduce k: thu gon béi luat thr k (A — B), r=| B |
= Lay 2r ki hiéu ra khai stack: (S,X;S;...X S8 ,1...2,3)
- (SoX1S1-+ - XinrSmops @iy - - -2, P)
» Pay vao stack A va s = GOTO([s,,, Al
(SgX1S1- - - X Smops@idlisg - - -2,5) —
(59X4S1. .. X1 SAS, iy ... a,P)
* Ghi nhan phat sinh luat A — f3
3. Accept: phan tich thanh cong
4. Error: phan tich phat hién 16i
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Vi du hoat dong cua may LR

&

U A A

E—-E+T
E—T
T —T=xF
T — F
F— (E)
F— id

Action Table Goto Table

state | id | + * ( ) 3 E | T | F

0 55 54 | 2 3

1 sh acc

2 r2 | s7 2 | 2

3 rd | r4d r4 | rd

4 55 54 8 2 3

5 o | o b | rb

6 55 54 9 13

7 55 54 10

b sh sl1

9 rl 57 rl rl

10 r3 r3 3 | 3

11 r3 r3 r5 | 5
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Vi du hoat dong cua may LR

stack input action output
0 id*id+id$ shift 5

0id5 *id+id$ reduce by F—id F—id
OF3 *id+id$ reduce by T—F T—F
0T2 *id+id$ shift 7

0T2*7 id+id$ shift 5

0T2*71d5 +id$ reduce by F—id F—id
0T2*7F10 +id$ reduce by T—=T*F T—=T*F
0T2 +1d$ reduce by E—=T E—T
OEl +id$ shift 6

0E1+6 id$ shift 5

OE1+61d5 $ reduce by F—id F—id
OE1+6F3 $ reduce by T—F T—F
OE1+6T9 $ reduce by E—=E+T E—E+T
OE1 $ accept
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Phan 3

Van pham ho LR
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X

Van pham ho LR

" Vi€c chinh la lam thé nao dé Xay du:ng bang phuong
an? C6 nhiéu thuat toan lam viéc nay

= LR(0): thuat toan co ban, mo1 thuat toan LR déu
dua trén no

" SLR (Simple LR): cai tién mot chut tir LR(0), manh
hon, dé ca1 dat

= LR(1): con goi1 la LR chinh tac ~ Canonical LR, st
dung cho nhiéu loai vin pham, kich c& bang rat lon

" LALR(1): can bang giita SLR va LR, du dung cho
hau hét cac van pham nhan tao



X

Kha1 niém co so

= Pé dé dang cho vi€éc thuc thi automat, ta bo sung
thém luat S — S vao tap luat

* Khai niém LR(0) item: mot luat dang dugc phan
tich do, st dung dau cham (.) d€ ngan gitra phan
truedc va phan sau (twong tu nhu thuat toan Earley)

= Luat S - ABC s€ c0 4 1item:

1. S— .ABC
2. S—>A.BC
3. S—>AB.C
4. S —> ABC.
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Closure(l) — bao dong cua I

CLOSURE(/)
repeat
for any item A — a. X3 in |
for any production X — ~
| =1U{X — v}
until / does not change

return /
Example:

E' 5 E CLoSURE({E' — .E}) = {E' — .E,

EE+T E— E+T

1E’_”1: F =T

_— T TxF

F — (E) T —.F

F— id F — .(E)
F—.id)
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GOTO(I, X) — ham chuyén

Example:

E' - E
E—-E+T
E—T
T—-T=xF
T —F
F — (E)
F— id

ly

Goto(/, X)
Set J to the empty set
for any item A — a.X3 in |/
J = JHA— aX.3}
return CLOSURE(J)

(£~ E (o, E)={E - E..E— E.+ T}
coTO(h, E) = - — E. +

E=E+T  oroll, TY={E—T.T —T.xF)

E—.T GDTD[!H,,F} {T—>F}

T —.TxF coro(h., (") = CLOSURE({F — (.E)})

o F = {F = (E)}U(b\ {E' > E})

F s (E) GOTO(l,id) = {F —id.}

F—.id)}
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Xay dung d6 thi LR(0)

Initialize T to {Closure({S’ — .S$})} u Cé Canh I dén J lé X

Initialize E to empty. . - _ _

repeat = X la terminal: (I, X) =
for each state I in T shift J

for eachitem A — «.XB in [

let J be Goto(Z, X) = X la non-terminal: (I,

T « T U{J) X) =gotoJ
E <« EU{l > J) -NéuX=$:accept
until £ and T did not change in this iteration X i
* Néu state chira A — .
R <) thi dién reduce vao

foreachstate I in T
foreachitem A — «.in [/
R« RU{(I,A— a)}

mo1 O trén dong
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S'"—=S.%

L - L,S.

S—> (L) S—>X
L—>L,S

X 2 X 8

—> S —= X <« | L —= L..S

( X A 3 ( S = .(L)
—>S > (.L) [«—|5 > X
L —> .S T

L — . ’ c

(s = s 5@,

S = .x L >1L.,S

SL 7 )l 6

L —>8S. S > (L).
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Vidu

aO00 =1 O h B W e

( ) X $ S L
s3 s2 o
rl r2 r2 r2 r2
s3 52 g7 g5
a
56 S8
rl rl rl rl rl
r3 r3 r3 r3 r3
s3 s2 a9
rd r4d rd rd rd
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SLR

S>> ES$

E->T+E

E->T T—>X
1 E 2
S —> _E$ »S >E.$
E — .T+E
E > .T T 2
T o~ x [—>E —T.+E
E > T.
X +¢ TT4
] E —>T+.E
x |E = .T+E
T —x “E > .T
T — .x

X . S E T
1 S5 g2 g3
2 a
3 r2 sd.r2 r2
4 S5 26 g3
5 r3 r3 r3
6 rl rl rl
6
E —- T+E.
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X

SLR

= SLR stra d6i lai cach tinh reduce, chi st dung
reduce cho nhtrng tinh huéng X thuoc FOLLOW(A)

= Cht ¥: ¢6 nhiéu loai xung d6t, phuong phap SLR
chi stra dugc mot phan rat nho
* Xung dot gitra shift va reduce
= Xung dot gitra reduce va reduce

R « {}
foreachstate I in T

for eachitem A — «.1n /
for each token X in FOLLOW(A)
R« RU{(, X, A— «a)}
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Phan 4

Panh gia vé phan tich LR
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N
5

Panh gia vé phan tich LR

= Phan tich LR khong du manh cho van pham CFG
= Nhung dit manh cho hau hét ngdn ngit nhan tao
* LR(0): Ia hat nhan
= SLR: don gian, yéu
* LALR(]): tam du dung
* LR(1): bang qua to
* LR(k): qua phuc tap
= Nhanh ~ tuyén tinh
= Rat nhiéu bién thé
* GLR ~ Earley

Unambiguous Grammars
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Phan 5

Cac b0 tu dong sinh parser
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X

Cac b0 tu dOng sinh parser

= Vi cach tiép can xdy dung automat tat dinh: cho
troedc van pham G, ta ¢co thé tao mot bang phan tich
riéng ctia G, bang phan tich nay chi can tao mot 1an
va co dinh doi v4i vin pham G

= Cac bg parser generator tu dong hoa viec xay dung
cac bo phan tich van pham:
* Nguo1 dung dinh nghia van pham G
= Thiét 14p cac xir Iy can thuc hién khi hoan thanh cau
= Phan mém phan tich G, tu sinh bang phuong an
= Phan mém tu sinh ma bd phan tich, chén nhitng doan xir
1y vao cac vi tri thich hop



X

Cac b0 tu dOng sinh parser

= Hau hét cac parser generator sinh bang LALR(1)
= Bang nay du tot dé xtr 1y hau hét cac ngdn ngir nhan tao
* Bang kich thudc khong qua 16n (vo1 ngdn ngir C, bang
LR(1) c6 khoang 10000 trang thai, bang LALR chi c6
khoang 350 trang thai)

= Parser generator dau tién 148 META II (1960)
= Noi tiéng nhat: YACC (1975, ma C)
= Sinh ma Java: SableCC

= Sinh ma C#, giao dién truc quan: GOLD Parser
(yéu cau tim hiéu phan mém nay nhw la bai tdp)
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Phan 6

Bai tap
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Bai tap

1. Cho van pham G:
S—>AS|b A > SA|a
» Xay dung bo cac tap item LR(0) cho van pham nay
» Xay dwng bang phén tich ci phap bang thudt todn SLR

2. Cho van pham G:
ESE+T|T
T>TF|F
F>F*|alb
» Xay dwng bo cac tap item LR(0) cho van pham nay
» X4y dung bdang phén tich ct phap bang thudt toan SLR

X



