CHUONG 4
PHAN TiCH CU PHAP

4.1. Vai tro cua bd phén tich ca phap
- Phuong phdp tong quit: Cocke-Younger-Kasami va Earley.
- Phan tich tif trén xudng.
- Phan tich tir dudi 1€n.
4.2. Xay dung van pham cho ngon ngir 1ap trinh
Loai bo sy khong tuong minh
stmt — if exp then stmt
if exp then stmt else stmt
| other
Thi dy: phatbiéu: if E, thenif E, then S, else S, 12 phdt biéu
khong tuGng minh
- Loai bd su khong tudng minh.
Quy woc hodc sita van pham.
stmt — matched-stmt
lunmatched-stmt



matched-stmt— if exp then matched-stmt else matched-stmtl
| other
unmatched-stmt — if exp then stmt
| if exp then matched-stmt else unmatched-stmt
Loai bo dé quay trdi
Vin pham goi 12 dé quy trdi néu ton tai din xuAt.
A =>Aa,v6iac(V,UV)
Pé quy trdi 1a bao gom dé quy trdi don gidn (truc ti€p) va dé quy trai
tong quat.
Pé loai bd dé quy don %ié’ln, ta s& thay th€ tip luat sinh:

A— Aoc1|Aoc2 ...... |AOCm‘B1|B2|-"“|Bn
bing cip luit sinh

A— B,A|B.A]..|B.A

A —>a, A’ [a,A | ... ‘ o, A’ e

Thi du 4.1. Loai bo dé quy trai cho van pham:
Es> E+T| T
T—> T*F|F
F— (E) | id



Gidi thudt 4.1. Loai bo dé qy trai

Nhdp: Vin pham G khong c6 vong lip hoi ludt sinh rong.

Xudt : Van pham tuong duong G’ khdng cé dé quy trai.

Phuwong phdp: Ap dung giai thuat & md phdng 4.1 cho G. G’ khdng
con dé quy trdi nhung c6 thé cé luit sinh rdng.

Sdp x€&p caucus ky hiéu khong két thiic theo mot thit tw nao dé: A,
A, .. A

n L]

Mo phong 4.1. Gidi thudt loai bé dé quy trdi tix van pham
fori:=1 ton do
for j:=1 to 1-1 do begin
- Thay cac ludt sinh c6 dang A;—> A,y bing cdc luat sinh
A— 0y | O,Y | e | oY
-leAluatsmhcodangA—>8|8| |8
- Loai tit cd ca cdc luat sinh c6 dé quy trdi truc ti€p trong cic
A, ludt sinh
end;



Thi du: Ching ta c6 4p dung gidi thuit 4.1 vao vin pham sau dé€ loai
bo dé quy trai.

S— Aal b A—Acl Sd | e
Thira s6 trdi: Thi du ta c6 hai luit sinh:

stmt — if exp then stmt else stmt

| if exp then stmt
C4 hai luat sinh déu c6 if din dau nén ta s€ khong bi€t chon luit sinh
nao dé tri€n khai. Vi th€ d€ 1am cham lai quyét dinh Iya chon ching
ta s& tao ra thira so trai.
Gidi thudt 4.2. Tao van pham c6 thiua s trai
Nhdp: cho van pham G.
Xudt: vin pham G’ co6 thira s6 trdi tuong duong.
Phuong phdp: Tim chudi din dau chung cda cdc v€ phdi luat sinh, thi
du: A —>oaf,|ap,|...laB, |v.yla chudi khong bit ddu bdi a. Ta
thay cdc luat trén bing cdc ludt  A—>aA’ A =B, | B, .. |B.
Thi du: Ta 4p dung gidi thuit trén cho vin pham phat biéu if, nudc
van pham tuong duong

S— iEtSS’la S'—>eSle  E—b




4.3. Phan tich ci phap ti trén xudng

Phan tich cd phdp dé quy di xudng.

Phan tich cu phap doan nhin tridc.

1. Phén tich cu phdp dé quy di xuéng

Thi du: Cho vinpham G: S—»cAd A —ab | a

a/\b

a
a) b)

¢ d

Hinh 4.4. Cdc budc phédn tich cii phdp tir trén xudng



2. Phdn tich cu phdp dodan nhdn truoc

- Hay loai bd dé quy trdi cho vin pham ma ching ta thiét k€.

- Hiay tao vin pham c6 thira sd trdi n€u can thiét.

So do dich cho bé phén tich dodn nhdn trudc

S6 dd nay cé dic diém nhu sau:

- MOdi ky hiéu khong k€&t thic ¢é mdt sd do.

- Tén cédc canh 12 token va cdc ky hiéu khong két thic.

Su truyén trén token s& dudc thyc hién n€u ky hiéu nhip trung vdi
token d6. N€u ¢6 su truyén trén ky hiéu khong két thic A thi ta thuc
hién mdt I€nh goi thu tuc A.

PéE x4y dung so dd chiing ta sé ti€n hanh cdc budc sau day:

1. Tao trang thdi bit dau va két thic.

2. V6i moi ludt sinh ¢6 dang A 2 X, X,.. X, ta xdy dung duSng di tir
trang thdi bit dau dén trang thdi k&t thic sao cho cdc canh ¢c6 tén X,
X,, X5 X..



Co ché hoat dong ciia b phdn tich dodn nhén trudc
Thi du 4.3. Chiing ta hiy tao s6 do dich cho vin pham
G: E 2 TFE
E’ 2> +TE’ |e
T =2 FI”
T 2 = FT’ |e
F" =2 (E)|id

ﬁ@HC

@@ QI@

Hinh 4.5. So dé dich ciia cdc ky hiéu khong két thiic ciia G




E a!@
1d

Hinh 4.6. So doé dich ciia cdc ky hiéu khong két thiic cia G, da duoc
thu gidm

Giai thudt:
procedure E;
procedure T;
procedure F;
begin nextchar (¢);
if ¢ = °( then begin
match (‘(%); E;
match (°)°); end
else if ¢ = 1d then match (id)
else error;



end; {F}
begin

F;

while c = “*‘ do F;
end; {T}
begin

T;

while c = ‘+° do T;
end; {E}

3. Phdn tich cu phdp dodan nhdn truoc khong de quy
Cdu tao ciia by phdn tich cu phdp



Stack a,a,..a_$ by dém nhap

A

Chuong trinh diéu khién -

A

@ N | = K4

Bang phin tich M

Hinh 4.7. Mé hinh cdu tao ciia bé phan tich dodn nhdn trudc
khong dé quy.



Hoat dong cua bd phén tich
O trang thdi bit ddu, stack chi chia cdc ky hiéu muc tiéu cla vin
pham nidm trén $, trén dinh stack. Bdng phin tich M 14 ma tran. Hai
ky hiéu X va a s€ xac dinh hanh vi ctia by phén tich. Bd phan tich c6
ba hanh vi nhu sau:

1. NeuX=a=4§.

2. NeuX=a=§$.

3. Néu X 1a ky hiéu khong két thc.

Giai thudt 4.2. Phan tich ca phap doan nhin truéc khong dé quy.
Nhdp: chudi nhdp w va badng phain tich M cho vin pham G.

Xudt: néu w thudc L (G), sé& tao ra dan xudt trdi cia w, ngudc lai sé
b4do 10i.

Phuong phdp: lic dau cAu hinh ctia bo phan tich 12 ($S, w$) vdi S 1a
ky hiéu muc tiéu cia G. Pit ip (12 con trd hodc con goi 1a dau doc
cla bo phan tich) vao ky hiéu nhip dau tién cia w$.



Mo phong 4.2. Chuong trinh phdn tich ci phdp dodn nhdn trudc
repeat
X trén stack va ky hiéu a dang dudc dau doc ip doc;
if X 12 ky hiéu két thiic hodc $ then
if X = a then begin
- ddy X ra khi stack;
- dich dau doc dén ky hiéu nhap k€ ti€p; end
else error ()
else if M [X, a] = X 2 X ,X,..X, then begin
- day X ra khdi stack;
- day X, X, ... X, 1én stack (X, trén dinh stack);
- xudt ludt sinh X 2 X, X, .. X, ; end
else error ()
until X = $
Thi du 4.4. Gia st ching ta ¢6 van pham G.
E>E+T|T
T>T=+F|F
F->(E)|id



Chiing ta s€ thuc hi€n loai bo dé quy trai, nhian dugc G’:

E > TE

E’2> +TE’ |e

T > FT’

T > *=FT’ |e

F->(E)|id
Bay gid chung ta s€ phan tich ca phap cho cau nhap w=1d + 1d * id
bing bdng phan tich M cho trugc, § Bang 4.1.

Bang 4.1. Bdng phdn tich M cho vdan pham G

Ky hiéu khong Ky hi¢u nhdp
két thiic id + o ( ) $
E E->TE E->TE
E E-> E 2> e |E 2 €
+TE
T T->FT T->FT
T T>e | T2>*FT T2>e|T>¢e
F F->id F > (E)




Qua trinh phin tich ca phap cau nhip w =1d + 1d * 1d s€ dudgc trinh
bay & bang 4.2.

Bang 4.2. Cdc budc phdn tich ci phdp cdu id + id *id

Stack | Chuoi nhdp Xudt Stack | Chudi nhdp | Xudt
$E id+id *1d $ $SETF id*id$ | T > FT
$SET id+id*id$ |[E>TE |$SETid id+*id$ |F 2 id
$SETF id+id*id$ |T=>FT [|$ET *1d $
$ETid |id+id*id$ |F->id $E T Fx «id$ | T = *FT
$SE T +id *1d $ $SETF id $
$E’ +id*id$ |T 2 < $E T id id$ |F—>id
$E T+ +id*id$ |E =2 +TE |$ET’ $
$SET id*1d $ $E’ $|T 2> €

$ $ |[E 2 €




X4y dung bang phan tich M
a. first va follow
first(o) 12 tAp c ky hiéu két thic a, dAn dau cdc chudi dudc din xuit
tr o, o0 = ay. Néu o = e thi e thudc first(a).
follow(A) 12 tAp cdc ky hiéu k€t thuc a, xuat hién ngay bén phdi A
trong dang cAu. Nhu vay ton tai din xudt S = oAaB. Néu giita A va a
ton tai chudi ky hiéu, thi né sé& din xuit ra chudi rdng. Néu A § tan
cung bén phai cua dang cau thi $ thudc follow(A).
- Céac quy tic tinh first(X) v6i X 1a ky hi€u vin pham.
- Cdc quy tic tinh follow(A) cho tat ca cdc ky hi€u khong két thic
A.

Thi du 4.5. Cho vin pham G.

E->TFE
E’2> +TE’ | €
T > FI”
T2 *«FI" | €

P> (E)|id



Toan bd cidc ham first va follow cua cac ky hi€u van pham ciua G :
first(E) = first(T) = first(F) = {(, id}
first(E’) = {+, €} ; first(T’) = {*, €}
follow(E) = follow(E’) = {$, )}
follow(T) = follow(T’) = {+, %, )}
follow(F) = {*, +, §,)}
b. Xdy dung bang phdn tich M
Giai thudt 4.3. Xay dung bang phan tich M.
Nhdp: van pham G.
Xudt: bdng phan tich M.
Phuong phdp:
1. V6i moi luit sinh A = a hay thuc thi budc 2 va 3.
2. V6i moi ky hiéu két thic a thudc first(a), thém A = a vao M[A, a].
3. N€u ky hiéu e thudc first(a), thém A = a vao M[A, b] sao cho b
thudc follow(A). Néu $ thudc follow(A) thi thém A = a vao M [A, $].
4. Nhitng phan t ctia bing M trong, hiy ddnh dau 16i.



Van pham LL (1)
Thi du 4.7. Cho vdn pham G.
S 2 iEtSS’ |a:; S’ éeS|e :E 2D

Bang 4.3. Bdng phdn tich M cho thi du 4.7.

Cac Ky hieé ha
y nieu nnap
ky hiéu
khong a b e i
KT
S S—>a S =2 iEtSS’
S S =2 ¢ S 2> ¢
S 2> eS
E E—=2Db




- Vin pham khong cé phan tif nao clia bing phan tich M ¢6 nhi€u hon
mot tr1 thi dudc goi la van pham LL (1).

- Van pham LL (1) ¢6 cdc tinh chat sau.

Khic phuc 16i trong phan tich cti phap dodan nhan truéc

LO1 xuat hién trong cdc trudng hop sau: Mot 1a ky hiéu két thic trén
stack khong trung v61 ky hi€u nhdp dang dugc doc. Hai la A 1a ky
hiéu khong két thic trén dinh stack, a trén chudi nhip, dudc doc, ma
M [A, a] 12 trOng.

Mot s6 heuristics duoc dp dung cho viéc khdc phuc 10i.

Thi du 4.8. Cho vian pham

E>TE ;E>+TE |e;T>FI"; T 2 *FTI’
first(E) = first(T) = first(F) = {(, 1d)}
first(E’) = {+, }e; first (T7) = {*, } €
follow(E) = follow(E’) = {$, )}
follow(T) = follow(T’) = {+, $, )}
follow(F) = {*, +, $,)}

e:F-> (E)|id



Bang 4.4. Phdn tich M c6 ky hiéu khdc phuc 1oi.

Ky hiéu Ky hiéu nhap
khong .
KT id + * ( ) $
E E->TE E > TE | synch synch
E E = +TE E>e |E>c¢€
T T->FT | synch T->FT | synch synch
T T>e |T>*FT T>e |T>c¢€
F F->id synch synch F-2>(E) | synch synch




4.4. Phan tich cu phap tu dudi 1én
Phan tich cd phdp tir dudi lén dudgc hi€u 13 phan tich ddy va thu gidm
(Shift-Reduce parsing) la phuong phap phan tich LR.

Thi du 4.9. Cho vin pham G.

S > aABe; A > Abc|b; B> d
Phan tich cAu w = abbcde.
T6ém tit cac budce thu gidm nhu sau:
Qu4 trinh thu gidm néu theo chiéu ngudc lai thi d6 chinh 13 qué trinh
dan xuat phdi. Qué trinh nay da sinh ciy cd phdp ctia cAu phan tich tur
dudi 1€én.



(1) abbe de Cac la ctia cay cu phap
IA
2) - . e e . i 3
(2) O Thu gidm bang A 5> b
A

(3) A
Thu giam bang A — Abc

a;bbcc.ié

@ ~# B

TR |
Arﬁ\ﬂ Thu gidm bang S — aABe

a b b c de

Hinh 4.8. Cay cu phdp duoc xdy dung ti dudi lén ciua cdu w = abbcde.



Handle

Tim ki€m handle

Bit dau tir chudi can phan tich w, ta dit w =yn . yn 13 dang cAu dudc
dan xuit & lan thi n.

1 2 r-1 n
S=v,=> Y, = V= = Y= Vn=W
I.m I.m I.m I.m I.m

X4y dung dan xult phdi ngugc tit w =y, . Ta tim Bn trong yn sao cho
B, 1a v€ phdi luat sinh A_ - B, . Thay B, trong y, bing A_, ta nhin
dugc dang cAuthu(n— 1) la vy, _,.

Qua4 trinh thu gidm c ti€p tuc nhu vay cho dén khi dat dugc y, chi con
12 mot ky hiéu khong két thic va 1a ky hi€u muc tiéu.

1. Phén tich ci phdp thit tu yéu

Vin pham c6 tinh chat: khong c6 luit sinh nao c6 v€ phai la chudi
rong (A = €) hodc 3 v€ phdi khong c6 hai ky hiéu khong két thic
dirng ké nhau goi 13 viin pham thi tu yéu.



B0 phan tich ci phap thi ty yéu

1. Cdu tao
$ Xl X2 n-1 Xn Yl Y2 Yn—l
Chuodng trinh Xuat

phan tich

I

Bang phan
tich S-R

Hinh 4.9. M6 hinh by phdn tich ci phdp thit tu yéu




2. Hoat dong
Thi du 4.10. Cho vin pham cda phdt bi€u gdn
< assign stmt> 2> id=<exp>

< exp > -2 <exp >+ < term > | <term>
< term > > < term > * < factor > | < factor >
< factor > >id | (< exp >)

Ky hi€u <assign stmt> la ky hi€u muc ti€u.



Bdng 4.6. Bang phdn tich S-R cho van pham o thi du 4.10.

id % + ( ) = $
<assign stmt> R”
<exp> S S R
<term> S R R R
<factor> R R R R
id R R R S R

* S S

+ S S

( S S
) R R R R

= S S

$ S

Gidi thudt 4.4. Phan tich ci phap thi ty yéu
Mo6 phong 4.3. Gidi thuit ciia chudng trinh phan tich thit ty yéu




- Lidc dau stack trang thdi chi ¢6 ky hiéu $. Stack nhap chia
chudi nhap, dudc két thic bdi dau $ ; c:=false ;
repeat
if Ky hiéu muc tiéu o trén dinh va ky hiéu $ ¢ ddy stack trang thdi,
dong thoi stack nhdp chi chita $ then
c:=true /*phan tich thanh cOng, cady cu phap xay dung xong*/
else begin
- X § trén dinh stack trang thai, Y G trén dinh stack nhap.
- Gid st T 1a tri cta phan t& S-R [X, Y];
if 7' o rong then error ()
else if 7 = R then
if trén dinh stack c6 chita vé phdi ciia ludt sinh nao do
then begin
- Goi A 2 X, X, .. Xn 1a luit sinh ndo ¢6 v€ phai dai
nhat so triing v4i chudi trén stack trang thdi: (a) Gidi tda X, X, ... X,
ra khoi stack; (b) Thay A 1én stack. (¢) Tao nit méi A trén cay cu
phap, co cacconla X, X, ... X_
end



else error ()
else begin
(a) Gidi tda Y ra khdi stack nhap; (b) PAy Y 1én dinh
stack trang thai; (¢) Tao nut mGi tén Y trén cdy cu phap;
end;
end;
until c;

3. Xdy dung bang phdn tich S-R

Pinh nghia cac quan hé <e = , ® >

- Chiing ta n6i X <e Y néu va chi néu ton tai mot luat sinh ma vé
phdi c6 dang ... XA vé6i A 1a ky hi€éu khong k€t thic va sinh ra mot
chudi bit dau bing Y (A = Y..).

- X o> Y néu va chi néu ton tai mot ludt sinh ma v€ phai c6 dang
..AB. A sinh ra mot chudi ky hiéu dugc két thic bing X (A = ..X). B
sinh ra mot chudi dugc bit dau bing Y (B = Y..), hoic B =Y.

d day c6 hai trudng hdp xdy ra trong qud trinh tim cac mdi quan hé
cho cip (X, Y):



Truong hop 1: Y 1a ky hiéu két thic
Truong hop 2: Y 1a ky hiéu khong két thic.

a.
b.

GG @ &0

Ton tai $ <e A véi A 1a ky hiéu muc tiéu cda vin pham cho trudc.
Né&u v€ phdi luat sinh c6 X nim ké ngay Y v€ phia trdi (.XY...)
thi X <e Y

Néu X <e Y ma ton tai mot ludtsinh Y > Z,..Z thi X <e Z,
Ton tai A o> $ vSi A 1a ky hiéu muc tiéu

Néu X <e Y va ton tai motludtsinh X > Z,..Z thiZ >Y
Néu X e>Y va ton tai mOt ludtsinh Y > Z, .. Z thiX >7Z,

4. Van pham thit ty yéu
Mot vin pham dugc goi 12 thit tv y€u néu thda cdc diéu kién sau:

1. Khong ¢6 hai luat sinh c6 cing mot v€ phai.

2. Khong c6 phan t S-R [X, Y] ndo clia bdng S-R vira c6 tri S
vira co tr1 R.

3. N&u ton tai ludt sinh A>X, X, ... X_va luat sinh B>X.X
thi khong ton tai quan hé X, _, <e B.

X

i+1°° “*n



2. B6 phan tich ca phap LR
- C4c tinh chit ctia phuong phap phan tich LR
- Giai thuat phan tich cd phap LR

1. B6 phén tich cui phdp c6 cdu tao nhu sau:

Stack

a, a, a. $ | bo dém nhap

S '\
X_ ,

1 Chuong trinh xuat
no diéu khién
m- 1 |

/l\.u
$ action goto bang phén tich

Hinh 4.11. M6 hinh bo phdn tich cu phdp LR



2. Hoat dong

Stack dugc dung d€ chita chudi ky hiéu c¢6 dang s, X, s, X, .. XS _.
Cép (s, a; ) s€ xdc dinh mdt tri dugc luu chira trong bang phan tich.
B4ng phan tich gdm hai phan bi€u thi bdi hAm action va goto. Cau
hinh (configuration) cia b phan tich LR:

Sg X; 8y .. X:s...X s .a a,, .. a $).Ciuhinh ndy cho ching ta dang

m°m® “1 “1+1

cau X; X,.. X a;a,;..4a,.

Giai thudt 4.5. Phan tich ca phap LR

Nhdp: chudi nhiap w, bang phan tich action goto ciia vin pham G.
Xudt: n€u w thudc L (G), né tao ra sy phan tich tir dudi 1én. Ngugc lai,
bo phan tich s& bdo 10i.

Phuong phdp:

- Thdi di€m ban dau stack c6 trang thdi s,,.

- Chudi w$ nidm trén bd dém nhap.

- B0 phan tich diit dau doc (con trd ip) vao ky hiéu nhap dau tién cla
W.



c:=false; /*c 12 bi€n ludn 1y, bdo cho bi€t qua trinh phan tich két
thuc*/
repeat
- bBit s 1a trang thai trén dinh stack a 1a ky hi€u nhap dudgc ip
chi dé€n
if action [s, a] = shift(s’) then begin
(a)diy a lén stack (b)sau d6 diy s’ 1&én dinh stack
(c)chuyén ip sang ky hiéu nhap k€ ti€p; end
else if action [s, a] = reduce(A 2 ) then
begin
(a)ddy (2% | B |) ky hiéu ra khdi stack, s’ 1 trang thdi
trén dinh stack
(b)Tim j = goto [s’, A]; (c)ddy A va sau d6 1a j 1én dinh
stack; (d)xudt ludt A > B
end
else if action [s, a] = accept then c := true
else error ();
until c;



Thi du 4.12. Cho vin pham G

(WDE>E+T Q) E>T 3) TOT*F
4 T>F (5) F> (EB) 6) F>id
Bang 4.8. Bdng phdn tich cho van pham G & thi du 4.12.
action goto
Trang thai
id + * ( ) $ E| T

0 S S, 1 2 3
1 Se acc
2 r, S, r, r,
3 ry ry Ty Ty
A S: S, 8 2 3
S r r r r
6 S S, 9 3
7 S: S, 10
8 S6 Suu
9 r, S, r, r,
10 r, r, r, r,
11 r. r. r. rs




Thi du: Phan tich cau w =1d * 1d + 1d
Van pham LR
Xdy dung bang phédn tich SLR
Pinh nghia thyc thé LR (0)
Thi du: G cé luat sinh A = XYZ, s& cho bdn thuc thé:
ADeXYZ:; A>XeYZ; A2>XYeZ;: A>XYZe

NE&u A = e sé cho ta thuc thE A > e
Y tudng co ban cda gidi thuit xay dung bang phan tich SLR 12 ti¥ vin
pham, ching ta di tim DFA, nhan dang chudi din dau bén trdi cia
dang ciu (viable prefixe).
DPinh nghia vin pham gia t0: n€u G 1a vin pham, thi G’ 12 vin pham
gia t0, 12 G ¢6 S’ 1a ky hiéu muc ti€u va c¢6 thém luit sinh
S’ > S.
Phép bao dong — Closure.
Gidi thudt tinh closure.



Mo phong 4.4. Gidi thudt tinh ham closure

function closure (| : item) : item;
begin J ;= [;
repeat
for v6i mdi thuc thé A = o.Bp trong J va véi mdi
luat sinh
B = vy trong G sao cho
thuc thé B = v chua c6 trong J do
théem B 2 yvaol;
until khong thé thém thuc thé méi vao J;
closure :=J;
end;

Gidi thudt tinh goto: ham goto (I, X) véi I 1a tap cdc thuc thé, X 1a ky
hiéu vin pham. Goto (I, X) 14 closure clia tip cdc thuc thé c6 dang A
- oX.p sao cho thuc thé A > o.Xp & trong L.



Mo phong 4.5. Gidi thudt tinh tdp tuyén cdc tdp thuc thé

procedure items (G’);

begin
C := {closure ({S’ > S}}}
repeat

for v6i mdi tap thuc thé I trong C va v6i mdi ky
hi€u vian pham X sao cho phép goto (I, X) khong rong va khong c6
trong C do
thém goto (I, X) vao C;
until khong thé thém tip thuc thé méi vao C;
end;

Thi du 4.13. Cho vin pham gia t6 G’
EE2>E,;E2E+T;E>T
T>T*F,; T>F;F->(E);F->id

Hay tim tdp C va sd do DFA.

Xdy dung bdng phdn tich SLR



Giai thudt 4.6. Xay dung bang phan tich

Nhdp: vin pham gia t6 G’

Xudt: bang phan tich SLR v4i ham action va goto cho vin pham G’
Phuong phdp:

1. Xay dung C={I, I, ... L }.

2.1i1a trang thdi dai dién cho tap thuc thé ..

a. Néu A - aeaP 1a thuc thé § trong I. va goto (I, a) = I, thi phan ti
action [i, a] = shift(j), vi a phai 1a ky hiéu két thic.

b. Néu A - «e G trong L thi action [i, a] = reduce(A 2 a) vdia la
tdt cd cac ky hi€u nam trong follow (A). A khong phdila S’ (ky hi€u
muc ti€u mé1).

c. Néu S’ - Se § trong I thi action [i, $] = accept.

3. Cho tat cd cdc ky hiéu khong két thiic A. Néu goto [I;, A]=I, thi
ham goto [1, Al=].

4. TAt cd cdc phan tif clia bing phan tich khong dudc x4c dinh bing
quy tic 2 va 3, ching ta coi 1a 16i.

5. Trang thdi bit diu cla bd phan tich 13 tip thuc thé c6 chia thuc thé
S’ —>eS.



Thi du 4.14. Xay dung bang phan tich SLR cho vin pham G 6 thi du
4.13.
Thi du 4.15. Cho vin pham G.

(1) S=>L=R

(2) S=2R

(3) L> *R

(4) L 2> 1id

(5) R->L
Ta nhan thdy dung do khi action [2, =] = S¢ dong thdi action [2, =] = Is
va action [2, $] = 5. Do d6 tai phan t action [2, =] ¢6 hai tri S¢ Va Is.
Nhu vay G khong phai la van pham SLR.

XAay dung bang phin tich Canonical LR

Dang tong quét cda thuc thé 1a [A = a.B, a] v6i A = af 14 luit sinh
va a 1a ky hiéu két thic hoic ddu $. Thuc thé c6 dang nhu thé dudgc
goi 1 thyc thé LR (1). N&u B = e thi thuc thé s& c6 dang [A = a , a].
Lic nay ching ta thuc hién thu gidm bang luit sinh A 2 o chi véi
didu kién ky hiéu nhap k& ti€p 12 a.



Chiing ta néi thuc thé LR (1) [A = a.B, a] 1a hop 1& v6i chudi ky hiéu
din dau dang cAuy néu ton tai din xui't phdi:

S = 0Aw = ouflw vGi
rm rm
1. y=00 va

2. hoic ala ky hiéu din dau cia w, hoicw=c thiala $.

Thi du 4.16. Cho vin pham G
S -2 BB
B—>aB|b

Tinh tip tuyén cic thuc thé LR (1)
Phép tinh closure
Gidi thudt 4.7. Xay dung céc tap thuc thé LR (1).



Mo phdng 4.7. Gidi thudt tinh cdc tdp thuc thé LR (1) cho vin pham

gia t6 G’
function closure (I: items): items;
begin
repeat

for véi mdi thuc thé [A 2 « Bf3, a] trong , v4i moi
ludt sinh B = n trong G’ va v&i moi ky hiéu két
thic b thudc first sao cho thuc thé [B 2 1, b]
khong co6 trong | do
thém thuc thé [B = 1, b] vao |
until khong thé thém thuc thé méi vao |;
closure := [;
end;
function goto (I :items; X: symbol): items;
begin
j1a tAp céc thuc thé c6 dang [A = aX B, a] sao cho
thuc thé [A 2 o XP, a] & trong | ; goto := closure (J);
end;



procedure items (G’);

begin
d := {closure ({S’ =2 S, $}}};
repeat

for v6i mdi tip thuc thé | § trong C va v6i mdi ky
hi€u vin pham X sao cho goto (I, X) khong rong va
chua co trong C do thém goto (I, X) vao C;
until khong thé thém tip thyc thé méi vao C;
end;

Thi du 4.17. Xay dung cdc tap thuc thé LR (1) cho vin pham gia t&
G’: S>.S;S>CC;C=>cCld

Gidi thudt 4.8. Xay dung bang phan tich Canonical LR.

Nhdp: vin pham gia t6 G’

Xudt: badng phan tich Canonical LR v§i hai ham action va goto cho G’
Phuong phdp:

1. Xay dung C={I,1,, .., L }.

2. Trang thai1 dai di€én cho L.



a. N€u thuc thé [A = a. af, b] 6 trong Ii va goto (I, a) = I thi
phan tf action [i, a] = shift(j), a phdi 12 ky hiéu két thuc
b. Néu[A 2> ae,a] trong I, A # S’ thi action[i, a]=reduce(A> )
c. Néu [S” = Se , $] G trong L thi action [i, $] = accept.
3. Né&u goto (I, A) =Ij thi phan tif goto [i, A] =].
4. TAt cd cdc phan tir khong 4p dung dudc quy tic 2 va 3 thi 12 16i.
5. Trang thdi bit diu cla bd phan tich cd phdp 1 tip thuc thé co
chtta thuc thé [S* = oS, $].

Bang phén tich Canonical LR cho vdan pham & thi du 4.17. dugc xay
dung dva vao giai thuit 4.7.



Bang 4.10. Bdng phdn tich Canonical LR

/ action goto

Trang thdi . q " S

0 S, S, 1

1 acc

2 S¢ S,

3 S, S,

4 I, I,

5 I,

6 S¢ S,

7 I,

8 I, I,

9 r,




B0 sinh phan tich ca phap
Bo sinh phdn tich cu phdp Yacc

Tap tin dic ta

Yacc translate.y

y.tab.c

chuoi1 token

\ . y.tab.c
Trinh bi€n dich .
Yacc
| Trinh bién dich C a.out
2 out dan xult

Hinh 4.14. Tao by phén tich cii phdp bdang Yacc.



Thi du 4.23. Chiing ta s€ tao tip tin dic ta van pham cho Yacc cua
vdan pham G.
ES>E+T|T
T>T*F|F
F - (E) | digit
Mo phong 4.10. Tdp tin ddc td van pham cho Yacc & thi du 4.23.
% { # include <ctype.h>

%

% token DIGIT

%o Yo

line : exp "\n'{printf ("% d\n", $1) ;}

exp : exp '+ term {$$ = $1 + $3;}
. term

term : term '*' factor {$$ = $1 + $3;}
: factor

9



factor : '("exp’)’ {$$ = $2;}
: DIGIT
Y0 %0
yylex () {

intc ;

¢ = getchar () ;

if (isdigit (¢c)) { yylval=c-'0";

return DIGIT;
h

return c;

h

Phén ddc ta
Phan cdc ludt bién dich:
<v€ trdi ludt sinh> = <v€ phai tht nhat> I... | <v€ phdi thi n>



Luat bi€n dich trong Yacc:
<vé€ trai LS> : <vé€ phdi 1> {hanh vi ngit nghia 1}
: <v€ phdi 2> {hanh vi ngit nghia 2}

: <v€ phdi n> {hanh vi ngit nghia n}
Phdn cdc chuong trinh con C phu trg





