A CHU’GNG§ , ,
BIEN DICH TRUC TIEP CU PHAP

C6 hai khdi niém vé cdc ludt ngit nghia c6 lién quan d€n luit sinh:
dinh nghia truc ti€p cd phdp va lugc dd dich.

- Dinh nghia truc tiép cu phdp.

- Luoc do dich.

Chudi nhap — cay phan tich — do thi phu thuoc —
— danh gia thu tu cac luat ngr nghia.

Hinh 5.0. Khdi niém vé dich truc tiép ci phdp



Kh4i niém tong quan cda bién dich truc ti€p ci phap

5.1. Pinh nghia truc ti€p ca phap

La vin pham phi ngit cdnh ma trong d6 moi ky hi€u vin pham c6 tap
thudc tinh. Tap thudc tinh ndy c6 hai loai: thudc tinh tdng hgp va
thudc tinh k€& thira.

Cay cu phéap ¢6 gid tri thudc tinh & moi nit dudce goi 1a cAy phan tich
chu thich.

Dang cua dinh nghia truc ti€p ci phap

Mbi luat sinh c6 dang A — o déu c6 mot tap ludt ngif nghia c6 dang
b:=f(c,, ¢y, ..., ¢;) VGi £ 12 ham s0 va:

1. b Ia thudc tinh tdng hop clia A va ¢, ¢,, ..., ¢, 12 cdc thudc tinh

cua ky hi€u vin pham cta luat sinh, hoac

2. b la thudc tinh k€ thira ctia mot trong cdc ky hiéu van pham bén vé
phai cua ludt sinh va c, c,, ..,, ¢, 1a cdc thudc tinh cua cac ky hiéu vian
pham cua ludt sinh.



Thi du 5.1. Pinh nghia tryc ti€p ci phdp & bang 5.1.
Bang 5.1. Dinh nghia truc tiép cii phdp cho bang tinh don gian

Luat sinh Luat ngu nghia

L - En Print (E.val)

E—-S>E+T E.val: = El.val + T.val

E — TE.val: = T.val E.val: =T.val

T—>T,*F T.val: = T.val x F.val

T — FT.val: = F.val T.val: = F.val

F— (E) F.val: = E.val

F — digit F.val: = digit . lexval
Thudc tinh tong hgp

Pinh nghia truc ti€p ci phdp dung cic thudc tinh tong hop goi 1a dinh
nghia thudc tinh S. Thuoc tinh S cda mot nit ¢ thé dudc tir cdc thudc
tinh & moi nut tr dudi 1én.



Thi du 5.2. Dinh nghia thudc tinh S § thi du 5.1

L
n
E.val =19 \
E.val =15 n T.val =4
T.val=15 Fval = 4
T.val=3 o F.val=5
digit.lexval =4
F.val =3 digit.lexval =5

digitlexval =3 Hinh 5.1. Cdy phan tich chii thich 3 * 5 + 4n



Thudc tinh ké thira

Thuoc tinh k€ thira 12 thudc tinh ma gid tri cda né & mot nit trén cay
phéan tich dugc xdc dinh bdi thudc tinh cha me va/hodc anh chi cua nt
do.

Thi du 5.3. Sy khai bdo dudc tao bdi ky hiéu khong két thic D trong
dinh nghia tryc ti€p cu phdp & (bang 5.2).

Bang 5.2. Dinh nghia truc tiép cii phdp vdi thudc tinh ké thira L.in.

Luit sinh Luat ngit nghia
D —>TL L.in: = T.type
T — int T.type: = integer
T — real T.type: =real
L—>L,id L,.n: =L.n
L —id Addtype (id.entry, L.in)




Hinh 5.2 1a cdy phén tich chu thich cho cau real 1d1, 1d2, 1d3.

/D\

L.in =real
T.type = real / ‘
L.in =real , 1d,
real / \
L.in =real .
, 1d,

Hinh 5.2. Cay phan tich vdi thudc tinh ké thira in & moi niit cé nhéan L.



Po thi phu thujc

Cdc su phu thudc trung gian: thudc tinh k& thira va tong hgp trén cic
nit clia cAy phan tich c6 thé dudc miéu t3 bing do thi c6 hudng dudc
goi 12 do thi phu thudc (dependency graph).

Cay phu thudc ciia mot cay phan tich cho trudc, dugc xay dung nhu
sau:

for v6i moi nut n trén ciy phan tich do
for v6i moi thudc tinh a cia ky hi€u vin pham tai nit n do
- x4y dung nit trén do thi phu thudc cho a;
for v4i moi nut n trén ciy phan tich do
for v4i moi ludt ngit nghia b:=f (¢, ¢,, ..., ¢;) tuong Gng vdi
luit sinh dugc dung tai natn
for 1:=1tokdo
x4y dung canh di tir ndt cda ¢, dén niit b.



Thi du 5.4. Khi ta dung luit sinh E — E1 + E2 trén cay phan tich,
ching ta thém cdc canh sau vao (H.5.3) ching ta sé dugc do thi phu
thudc.

Luat sinh Luat ngu nghia
E—>El +E2 E.val := El.val + E2.val

Hinh 5.3. D6 thi phu thudc ciia cdy phan tich cho E 2 EI+ E2



Thi du 5.5. (H.5.4) 12 do thi phu thudc cho cAy phan tich ctia (H.5.2).
Danh gia tha ty

Trong siap x€p logic topo, cdc thudc tinh phu thudc ¢, ¢,, ..., ¢, trong
ludt ngt nghia b:=1 (¢,, ¢,, ..., ¢,) dudc danh gia trugce f.

D\
S - 5~ 1 _6
74 in \,“)ﬂ\.\.:\
! type ///' : T~..._3 entry
| . .
| 7 L g 1d,
réal = ~._
9 e . ~.. 2 entry
in F 10 1d,
|
|
. 1
id, entry

Hinh 5.4. D6 thi phu thudc cho cdy phdan tich & (H.5.2).



Thi du 5.6. Mdi mot canh clia do thi phu thudc & (H.5.4.) di tir s6
thap dén sO cao cua cdc nit. T thit tv logic topo ching ta sé& ¢
chuong trinh. Chiing ta vi€t an cho thudc tinh lién quan d€n nut
dugc danh s6 n. trén do thi phu thudc.

a4 :=real

ad:=ad

addtype (1d3.entry, a5);
a’l:=ab5

addtype (1d2.entry, a7);
a9 :=a’7

addtype (1d1.entry, a9);

Mot sé6 phuong phap dugc dé nghi cho viéc danh gid cadc luat
ng’ nghia

1. Phuong phdp ciy phén tich (parse-tree method)

2. Phuong phap co sG luat (rule-based method)

3. Phuong phdp r0 rang



5.2. Cau tric cda cay phan tich

Cay cd phdp: 1a dang thu gon clia ciy phan tich, dudc dung dé bi€u
dién cho cdu tric ngdn ngir.

Cay phan tich ¢ (H.5.1) s€ dugc v€ lai thanh cdy cud phap.

N
SN

X4y dung ciy ci phap cho biéu thic
Chiing ta s& dung cdc haim d€ tao cdc nit cho ciy cd phdp ctia bi€u
thitc v6i phép todn hai ngdi. M6i ham trd vé con tré chi dén ndt méi
dugc tao ra.

1. mknode(op, left, right).

2. mkleaf(1d, entry).

3. mkleaf(num, val).



Thi du 5.7. Mot chudi cdc ham dudc goi dé tao cAy cid phap cho biéu
thica—4+c 3 (H.5.5).

(1) pl :=mkleaf(1d, entry a); (4) p4 .= mkleaf(id, entry c);

(2) p2 := mkleaf(num, 4); (5) pS :=mknode(‘+’, p3, p4)’

(3) p3 :=mknode(‘-*, pl, p2)

+ ]

==
N

1d Num| 4

|

chi dén vitri cua a

Hinh 5.5. Cay cii phdp cho biéu thitc a — 4 + ¢

chi d€n vi tri cua c




DPinh nghia truc ti€p cd phap va cau tric ciy cia phap
Thi du & bidng 5.3 12 dinh nghia thudc tinh S dung d€ xay dung ciy cd
phdp cho bi€u thic sd hoc cong (+) va trir (-).
Bang 5.3. Dinh nghia truc tiép ci phdp cho cdu triic cdy cii phdp ciia
biéu thitc

Luit sinh Cac luiat ngit nghia
E—SE +T E. nptr: = mknode(‘+’, E, .nptr, T. nptr)
E—->E -T E. nptr: = mknode(‘-°, E, .nptr, T.nptr)
E—->T E. nptr: = T. nptr
T — (E) T. nptr: = E. nptr
T —>1d T. nptr: = mkleaf(id, 1d, entry)

T — num T. nptr: = mkleaf(num, num, val)




Thi du 5.8. Ciy phan tich chd thich dung d€ miéu t3 ciy cd phdp cho
bi€u thic a - 4 + ¢ dugc trinh bay & (H.5.6).

E -~
E nptr--—"""" | nptr-

= / ~ . ’." = ~ ., -
|E / TS - " T nntr
. / T !
; — | nptr |
. | I
T nptr : A | ;
. mum 4
! — id v
| _——- ﬁ_ |
| — i : l
ld 4 /

id i | \[ 2 con tré chi dén ¢

] num trong bidng danh bi€u

con tré chi dén a
trong bang danh Hinh 5.6. Té chitc ciia cdy cu phdp cho biéu thiic
bi€u a—4+c



Po thi c6 huéng khong Lip vong miéu ta biéu thiic
Do thi c6 huéng khong 1ip vong (directed acyclic graph) goi tit 1a
dag.

\/\
/\

Hinh 5.7. Dag cho biéu thicca +a *(b—c) + (b—c) *d.



Bang 5.4. Cdc lénh dé tao DAG & (H.5.7)

Hang Lénh Hang Lénh
1 | p, :=mkleaf(id, a) 8 | pg:=mkleaf(id, b)
2 |p,:=mkleaf(id, a) 9 | pg :=mkleaf(id, c)
3 | p;:=mkleaf(id, b) 10 | pyg :=mknode(’ —*, ps, Ps)
4 | p,:=mkleaf(1d, c) 11 |p, :=mkleaf(id, d)
5 |ps:=mknode(‘—*, ps, Py) 12 |pyp := mknode(**’, Pio> P11)
6 |pe:=mknode(**’, p,, Ps) 13 |py3 :=mknode(*+’, p7, P1o)
7T | py:=mknode(‘+’, P, Pe)




MaAu tin tugng trung cho ndt dudce luu chira trong ddy nhu & (H.5.8).
Phép gan Dag

1:=1+ 10 o ax e
Biéeu dien cdu tric dit lieu

- 1 id Chi d&n danh biéu i
\ 2 num 10
T 3 |+ ] 2
, / \ 4| = . ;
i
10 5 e

Gidi thudt 5.1. Phudng phap so tri cho viéc tao nit cua dag.
Gia st mdi ndt 12 mot phan tir ctia diay & (H.5.8).

Nhdp: nhan op, nat 1 va nuat r.

Xudt: nat véi ky hiéu<op, 1, 1>

Phuong phdp



5.3. Panh gia tu dudi lIén cho dinh nghia thuéc tinh S
Thudc tinh téng hop trén stack ciia bé phan tich.
B bién dich cho dinh nghia thudc tinh S ¢6 thé dugc thuc hién dya
theo b sinh bd phan tich cu phap LR.
Bang 5.5. Stack ciia bo phdn tich cé vang luu chita cdc thudc tinh

tong hop
state val
X X.X
Y Y.y
top —» |Z /7.7




Bang 5.6. Hién thiic bdng tinh bang by phan tich ci phdp LR

Luat sinh DPoan ma
L - En Print (val [top])
E—-S>E +T val [ntop]: = val [top - 2] + val [top]
E—->T
T—>T,*F val [ntop]: = val [top - 2] x val [top]
T —>F
F— (E) val [ntop]: = val [top - 1]

F - digit




Bang 5.7. Qud trinh bién dich cho chudi nhdp 3 * 5 + 4n.

Chudi nhap Trang thai Tri val Luat 4p dung
3*5+4n — —
*5+4n 3 3
*5+4n F 3 F - digit
*5+4n T 3 T—->F
5+ 4n T * 3 -
+ 4n T *5 3-5
+4n T *F 3— F > digit
+ 4n T 15 T>T*F
+ 4n E 15 E->T
4n E + 15 —
n E+4 15-4
n E+F 15-4 F = digit
n E+T 15-4 T—->F
n E 19 E2>E+T
En 19
L 19 L 2 En




5.4. Pinh nghia thudc tinh L
Mo phong 5.1. Thit tw ddanh gid depth — first cho cdc thudc tinh trén
cdy phdn tich
procedure divisit (n: node);
begin
for vGi moi nit m 12 con cda nut n, tir trai sang phai do
begin
danh gia thudc tinh k€ thira cia m
dfvisit (m)
end
ddnh gi4 thudc tinh tong hop clia n
end;

Chiing ta trinh bay 16p cia dinh nghia tryc ti€p cd phap, dudc goi 1a
dinh nghia thudc tinh L nhu sau: thudc tinh L luén dugc ddnh gid theo
thit tw depth — first. Pinh nghia thudc tinh L bao gom tit cd cdc dinh
nghia truc ti€p cu phéap, dudc dya trén cd s§ vin pham LL (1).



Dinh nghia thudc tinh L
DPinh nghia tryc ti€p cd phap, dudc goi l1a dinh nghia thudc tinh L, n€u
moi thudc tinh ké thira clia xj vdi 1 <j<nma x; nim § v€ phdi luat
sinh A — X;X,..X,, chi phu thudc vao:
1. Céc thudc tinh cua cdc ky hi€u x|, X,, .., X; | 6 phia trdi cua xj trong
luat sinh.
2. Thuoc tinh k€ thira cia ky hiéu A.

Bang 5.8. Dinh nghia truc tiép cii phdp khéng phdi thudc tinh L.

Luit sinh Luat ngi nghia

A—> LM Li:=1(A1)
M.1:=m (L.s)
A.s:=1(M.s)

A — QR Ri:=r (A1)
Q.i:=q(R.s)
As:=1(Q.s)




Lugc do dich
M6 phong 5.2. Lugc doé dich don gidn cho biéu thitc s6 hoc

E —-> TR
R — addop T {print (addop. Lexeme)} R e

T — num {print (num. val)}

Trudng hop don gidn nhat n€u hanh vi chi can thudc tinh tong hop.
Nhu vay ching ta s& xay dung lugc do dich bing cdch tao ra hanh vi
12 phép gdn cho mdi ludt ngit nghia va gin hanh vi ndy vao tin cung
cua v€& phai luit sinh.
Thi du: ta c6 ludt sinh va ludt ngtt nghia sau:
Lult sinh Luit nglt nghia
T>TI1*F T.val:=T1.val x F.val
ta dua ludt nglt nghia ‘nhung’ vao luat sinh va dudc:
T > T1 *F {T.val:=Tl1.val x F.val}
N&u cdc hanh vi cAn c3 thudc tinh tong hgp va k& thira thi ching ta
phai luu y:



1. Thudc tinh k€ thira cia mot kyhiéu ndim & v€ phai luat sinh phai
dugc tinh truGce trong hanh vi ding truGe kyhi€u do.

2. Hanh vi khong dudc tham khdo dén thudc tinh tdng hop cia ky hiéu
nam & bén phdi hanh vi do.

3. Thuoc tinh tdng hop clia ky hiéu khong két thic & vE€ trdi luit sinh
chi c6 thé dudc tinh sau ti't ca cic thudc tinh ma né tham khio tdi.

5.5. Bién dich tir trén xudng
Loai b6 dé quy trai cho lugc do dich
Mo phéng 5.3. Luoc do dich vdi vin pham cé dé quy trdi.

E—>El+T {E.val :=El.val + T. val | }
E—> EI-T {E.val :=El.val - T. val | }
E—->T {E.val :=T. val | }

T —>E {T.val :=E. val | }

T — num {T.val := num. val | }




T.val=9 > P 1N,
,’ \\
- A /‘ . \‘
, | N\

|
I 1 | RN
|

num. val =9

I / I N

num. val = +:T.VE.11 -5 —

5

|

|
num. val =2
Hinh 5.10. Bdnh gid biéu thitc 9 — 5 + 2.



Mo phéng 5.4. Lugc do dich chuyén déi véi vin pham dé quy trdi.

E>T (R.i:=T.val|}
R {E.val :=R.s}
R—>+
T {R1.i:=R.i+T.vall}
R1  {R.s:=Rl.s}
R—-
T {Rl.i:=R.i-T.vall}
R1  {R.s:=Rl.s}
R— e {R.s :=R.i}
T —(
E {T.val := E.val | }
)
I'— num {T.val := num.val | }




Gid st chiing ta c6 lugce dd dich sau (véi thudce tinh tong hgp):
A —> AlY {Aa:=g(Al.a, Y.y}

A—>X {A.a =1 (X.Xx)} (5.1)
Sau khi loai bo dé quy trdi ching ta ¢ vian pham tuong duong;

A—>X {Ri:=f(X.x)}

R {A.a:=R.s}

R—>Y {Rl1i:=g(R.1, Y.y)} (3.3)

R1 {R.i:=Rl.s}

R — € {R.s :=R.1}

Thi du 5.13. Pinh nghia truc ti€p cd phiap & badng 5.3. dung dé€ xay
dung ciy ci phdp dudc chuyén thanh luge dd dich.
E—>El+T {E.nptr:=mknode (‘+’, El.nptr, T.nptr)}
E—>El-T {E.nptr:=mknode (‘*-’, El.nptr, T.nptr)} (5.9)
E->T {E.nptr := T.nptr}



A =g(g(f(X.x), Yi,¥), Y5, ¥)

ANNAY

Aa=gf(Xx),Y,y) 12 ////\\\
A.a = f(X.x) ///
Y, \

< R.I=g(g(f(Xx), YL, y), Y2,y

=
Hinh 5.11. Hai cdch tinh gid tri thudc tinh.



Mo phéng 5.5. Lugc do dich chuyén déi cho cdu triic cdy cu phdp.

E—->T {Rj := T.nptr}
R {E.nptr := R.s}
R—+
T {R,J := mknode (‘+’, Rj.T.nptr) }
R, {R.s:=R;.s}
R— -
T {R,) := mknode (‘-’, Rj.T.nptr) }
R, {Rss:=R,.s}
R—> e {R.s :=Rj}
T —(
E
) {T.nptr := E.nptr}
T —>1d {T.nptr := mkleaf (id.id.entry)}

T — num {T.nptr := mkleaf (num.num.val)}




Hinh 5.12. bi€u dién toan bd c4c hanh vi trong md phdng 5.5. cho ciu
tric cdy cu phdp cuacidua—4 +c.
Thié&t k& bo dich doan nhin trudc

E
R R
Tenptr 1 Ty R
T - Tenptr i = enptr i
: | + i |
| | e
id num | id + | i
] [ld
— | l
id ! | —
] num : 4
a

Hinh 5.12. Ding cdc thudc tinh ké thita dé xay dung cdy cii phdp.



Gidi thudt 5.2: xay dung trinh bién dich tryc ti€p cd phdp dodn nhin
trugc.

Nhdp: cho lugce do dich truc ti€p cd phdp véi vin pham co s phil hgp
cho phan tich doan nhéin trudc.

Xud't: ma cho trinh bién dich truc ti€p cu phap.

Phuong phdp:

1. V6i moi ky hiéu khong két thic A, xAy dung ham, thong so 1a
thudc tinh k& thira cla A, trd vé€ gi4 tri cla cdc thudc tinh tdng hop
cua A.

2. Ma cho ky hiéu khong két thic A sé& quyét dinh luat sinh nao sé
dudc dung trén cd sd ky hi€u nhiap dang dudge doc.

3. Ma cho mdi luat sinh sé& dudc tao ra:

i) V&i mdi token X véi thudc tinh tong hop x, cit gid tri x vao bién
X.x. Tao ra 1énh goi chuong trinh con dé so triing token X v&i ky hiéu
nhip dugc doc.

11) VG1 B, tao ra phat bi€u gan C1 =B (bl, b2, ..., bk), bl, b2, .., bk 1a
cdc bi€n chita cac thudc tinh k€& thira cia B va C 14 bi€n chita thudc
tinh tdng hop cia B.



iii) V&1 moi hanh vi, hay chép ma vao cho bd phén tich, thay moi
tham chi€u dén cic thudc tinh bing bién chita cdc thudc tinh do.

Thi du 5.14. Vian pham 6 m6 phong 5.5 1a LL (1), né phu hgp cho
viéc phan tich tir trén xudng.
function E: T niit cay cd phdp
function R: (i: T nit cdy ci phdp): T nit cay cd phdp;
function T: T ndt cay cd phap;

K&t hgp hai luat sinh R 8 mo phdng 5.5.
R — addop
T {R1.1 :=mknode (addop.lexeme, R.1, T.nptr)}
R1 {R.s :=Rl1.s}
R — € {R.s :=R.1}



Mo phong 5.6. Thii tuc phén tich cii phdp cho cdc ludt sinh
R: R —addop TR | e
Procedur R:

begin

if lookahead = addop then begin
match (addop): T; R;

end
else begin /*khong lam gi ca*/

end

M6 phong 5.7. Cday cii phdp dé quy di xuéng
function R (i: T nit cdy cd phdp): T nit cay cd phép;

var nptr. 11, sl, s: T nit cay cd phdp;
addoplexeme: char;

begin if lookahead = addop then begin
/* ludt sinh R — addop TR*/
addoplexeme := lexval;
match (addop);



il ;== mknode (addoplexeme, 1, nptr);
sl :=R (1l);
S :=sl;
end
else s :=1; /* ludtsinh R —» e */
return s
end;

5.6. Panh gia thudc tinh ké& thira tir dudi lén

Loai b6 hanh vi dugc nhiing trong luge do dich

Vi du: ching ta ¢ lugc do dich
E —> TR
R — + T {print (‘+’)} R | -T {print (‘=°)} R| e
T — num {print (num.val)}



Tao ra lugc dd dich véi viée dung cdc ky hiéu ddnh dau khong két
thuc mé1 N, M.

E —> TR

R—>+TMR |-TNR | e

T — num {print (num.val)}

M — e {print (‘+°) }

N — e {print (‘=) }

Thudc tinh ké& thira trén stack cua bo phan tich
Thi du 5.15. Qua trinh ddnh gid thudc tinh k& thira bing bd phan tich
tir du6i 1€n cho cAu nhip real p, q, r 6 (H.5.13).
D — T {L.in :=T.type}
T — int {T.type := integer}
T — real {T.type :=real}
L —» {Ll.in:=L.in}
L1, id {add type (id.entry, L.in)}
L — id {add type (id.entry, L.in)}



real

P

Hinh 5.13. Tai moi niit L ¢ L.in := T.type.



Bang 5.9. Bdt cit liic nao vé phdi ciia L dugc thu gidm thi T ludn &
trén vé phdi do.

Nhap Trang thai Luat dugc ap dung
Realp, q,r -
p,q, T real
p,q, T T T — real
,(q, T Tp
,q, T TL L—id
,q, T TL,
, T TL, q
, T TL L—>L,id
r TL,
TL, r
TL L—>L,id
D D —> TL




Bang 5.10. Gid tri ciia T.type duoc dung & vi tri L.in.

Luat sinh Doan ma
D > TL
T - int val [ntop] := integer
T - real val [ntop] :=real
L—->L,id addtype (val[top], val[top — 3])
L -2 id addtype (val[top], val[top — 1])

Panh gia cac thudc tinh ké thira
Thi du 5.16. Pay 1a vi du vé trudng hop khong thé dodn nhan trudc
vi tri cda thudc tinh trong ludge dd dich.

Luat sinh Luat ngu nghia
S 2 aAC C.ii=A.s (5.4)
S 2 aABC Ci:=A.s
C—>c Ci:=g(C.)




Luat sinh Luat ngut nghia

S 2 aAC Ci:=As

S 2 bABMC M.i:=A.s;Ci:=M.s
C—>c C.i:=g(C.)

M2 ¢ M.S :=M.i
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Hinh 5.14. Sao chép thudc tinh thong qua ky hiéu M.
a) Ludt sinh chua bién doi; b) Ludt sinh da duoc bién doi.




Ky hiéu khong két thic N cling cé thé dude duing € moé phdng cho
luat ngit nghia ma né khong phai la luat sao chép. Vi du ta c6 luat
sinh va luldt ngt nghia:

Luat sinh Luat ngut nghia
S 2 aAC C.1:=1(A.s) (5.5)
Luat sinh Luat ngut nghia
S 2 aANC N.i:=A.s;C.a:=N.s
N =2 ¢ N.s := f(N.1) (5.6)

Giai thudt 5.3. Phan tich tir duéi 1én va su bi€n dich véi cac thudce tinh
k€ thira.

Nhdp: dinh nghia thudc tinh L v§i vin pham co sG LL (1).

Xudt: bd phan tich cu phép tinh cdc gid tri cla tit cd cac thudc tinh
trén stack cua bo phin tich.

Phuong phdp: gia sit moi ky hiéu khong két thic A ¢6 mot thudc tinh
k& thira A.i v mdi ky hiéu vin pham X c6 mdt thudc tinh tdng hop
X.X.



V6i moi ludt sinh A > X1 ... Xn, s& ¢6 n ky hiéu khong két thic ddnh
diu M1 ..Mn, sé& thay luat trén thanh luit sinh A = M1XI1 ... MnXn.
D€ nhin thiy cdc thudc tinh c6 thé dudc tinh trong qud trinh phan tich
to dudi 1€n, hay xét hai trudng hop.

Trudng hop thd nhat n€u ta thu gidm vé ky hiéu Mj ta phai biét luat
sinh A — Mj X1 ... MnXn ma Mj c6 trong d6. Ching ta phdi bi€t céc
vi tri clia cdc thudc tinh ma thudc tinh k& thira Xj.i cAn d€ tinh gid tri
cho nd. A.i & val[top — 2j + 2], X1.1 & val[top — 2j + 3], X1.s & tai
val[top — 2i + 4], X2.i & val[top — 2j + 5]...

Trudng hdp thit hai s& xuit hién khi ta thu gidm vé mdt ky hiéu khong
k&t thic clia vin pham gid s& bang ludt sinh A - M1X1 ... MnXn, va
gid st ta chi tinh A.s, con A.i da dudc sinh va ndm trén stack & vi tri
trén vi tri clia A. Cdc thudc tinh cin thi€t d€ tinh A.s da sin sang trén
stack, da dugc biét, d6 chinh 1a cdc vi tri cua cdc Xj trong quéa trinh
thu giam.



Thay thé& thudc tinh k& thira bing thudc tinh tong hgp
Ching ta c6 thé tranh ding thudc tinh k€ thira bing viéc thay ddi vin
pham cd sG. Trong ngdn ngit cua Pascal cho phép khai bao mdt chudi
cdc bién va sau d6 12 ki€u dir liéu clia ching. Thi du: m, n: integer.
D—->L:T
T — integer | char
L—L,id | id

D—>i1dL
L —> id LI:T
T — integer | char





