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S - " it X 3] 1E
E— E, +T| E.nptr=mkNode( ‘+’, E,.nptr, T.nptr)
E>T E.nptr = T.nptr
T—> T,*F | T.nptr = mkNode( ‘*’, T,.nptr, F.nptr)
T—o>F T.nptr = F.nptr
F— (E) F.nptr = E.nptr
F—id F.nptr = mkLeaf (id, id.entry)
F—>num | F.nptr = mkLeaf (num, num.val)
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& R SRR R 5 R S AR AR 1A

= £ R ig X 3 1E
L>ENn print (E.val)
E—>E,+T |E.wval =E,.val +T.val
top E>T E.val = T.val
e W, |l T>T,*F T.val =T, .val * Fval
Y |Y.y To>F T.val = F.val
1 Y X x F— (E) F.val = E.val
F — digit F.val = digit.lexval

& state val
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& R SRR R 5 R S AR AR 1A

B 2R =¥ R B
L>ENn print (E.val)
E—>E,+T |E.wval =E,.val +T.val
top E>T E.val = T.val
e W, |l T>T,*F T.val =T, .val * Fval
Y |Y.y To>F T.val = F.val
1 Y X x F— (E) F.val = E.val
F — digit F.val = digit.lexval

& state val
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& R SRR R 5 R S AR AR 1A

= 4 K R B
L—>ENn print (val [ top—1] )
E—>E,+T |E.wval =E,.val +T.val
top E>T E.val = T.val
e W, |l T>T,*F T.val =T, .val * Fval
Y |Y.y To>F T.val = F.val
1 Y X x F— (E) F.val = E.val
F — digit F.val = digit.lexval

& state val
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L—>ENn print (val [ top—1] )
E>E+T val [top -2 ] =
val [top —2]+val [top]

top

—— AWV, | L7 E>T E.val = T.val
Y |Y.y To>T,*xF T.val =T, .val * Fval
I I Ixx = T.val = Fval
F— (E) F.val = E.val
F — digit F.val = digit.lexval

& state val
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L—>ENn print (val [ top—1] )
E>E+T val [top -2 ] =
val [top —2]+val [top]

top
——\Z. .7 E—->T

Y |Y.y To>T,*xF T.val =T, .val * Fval
I I Ixx To>F T.val = Fval
F— (E) F.val = E.val
F — digit F.val = digit.lexval

& state val
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L—>ENn print (val [ top—1] )
E>E+T val [top -2 ] =
val [top —2]+val [top]
E>T
T>T,*F val [top-2 ] =
val [top —2]xval [top]
To>F T.val = F.val
F— (E) F.val = E.val
F — digit F.val = digit.lexval
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L—>ENn print (val [ top—1] )
E>E+T val [top -2 ] =
val [top —2]+val [top]

(6] 0)
——\Z. .7 E—->T

Y |Y.y T>T,*F val [top-2 ] =
A
X | X x val [top —2]xval [top]
T—->F
F— (E) F.val = E.val

#% state val F — digit F.val = digit.lexval
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L—>ENn print (val [ top—1] )
E>E+T val [top -2 ] =
val [top —2]+val [top]
E>T
T>T,*F val [top-2 ] =
val [top —2]xval [top]
T—->F
F— (E) val [top -2 ] =
val [top —-1]
F — digit F.val = digit.lexval
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L—>ENn print (val [ top—1] )

E>E+T val [top-2] =
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E>T
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T—>F
F— (E) val [top -2 ] =
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Pascal ], WIm, n : integer
D—->L:T

T — Integer | char _ d/D\L

L —>L,id]id A ©
B A [r) 22 I3 4 ’ id L

D—idL | RN

L—>,idL|:T : T

Integer

T — Integer | char
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D—->idL  {addType (id. entry, L.type)}
L—>,i1dL, {L.type=L,.type;

addType (id. entry, L,.type)}
L—o>:T {L. type =T. type}
T — Integer {T. type = integer}

T — char T. type = char
{T. ty } d/D\
|
BIBREERBEAN T S,
) AR B ) — AR R R T <
HHERZ=E : I}

Integer




4.2 RAEEERIETES P RIEH

421 PATHIRRIZATES
I LRI R O




4.2 gé?l:fffiln EPEI'WEH?
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union U { int ul; int *u2;} u;
INt *p;

u.ul =10;

P = U.uz;

*p = 0;
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D—->D;D|id:T

T — boolean | integer | array [num ] of T |
M|T T

S—o>id:=E|iIfEthenS|whileEdoS|S;S

ET|E(E)
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. 15

| . Integer,
] : Integer;
] =1 mod 2000




4.3 —MEj BRI E S HIHE
4.3.2 REVRIET

.

_ TR

- FIES

i
J

an Al

: REIHIERTAEH -

=N

IR R IA UK VA

_‘—I_I-‘—

TR

=

type_exp — type_error | void | valid_type exp

valid_type exp — integer | boolean |
array(N, valid_type exp) | pointer(valid_type_exp)|

valid tvne exn ‘—’ valid tvne exn
_\j IVV_VI \IV Y 4 VvV WA I\JI_HJ I\JV_VI \IV

V WVVE B A

type_error:

void: /Qﬁ%

N2 IE 2,

SAUTE R I TE ) HYS
RSB B RN

S

H BR R B R R TR IR A G B R Y
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4.3.3 KA BE—F BHIEH]
DEC DD
Doid:T {addType (id.entry, T.type);}

-

addType: FERAFERIEANFSE
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-

D—>D;D

D—id:T {addType (id.entry, T.type);}
T — boolean  {T.type = boolean;}

T — integer  {T.type = integer;}

T->1TT, {T.type = pointer(T.type);}
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433 KA E—F HEA]

DECZDID

D—>id:T {addType (id.entry, T.type);}
T — boolean  {T.type = boolean;}

T — integer  {T.type = integer;}

T->1TT, {T.type = pointer(T,.type);}

T o arravinniml of T.
| Y 4 v\.llv\.] LIIUIIIIJ W 1 ll

-

{T.type = array(num.val, T,.type);}
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433 KA E—F HEA]

DECZDID

D—>id:T {addType (id.entry, T.type);}
T — boolean  {T.type = boolean;}

T — integer  {T.type = integer;}

T->1TT, {T.type = pointer(T,.type);}

T o arravinniml of T.
| Y 4 v\.llv\.] LIIUIIIIJ W 1 ll

-

{T.type = array(num.val, T,.type);}
T—>T,' >’ T, {T.type =T,.type = T,.type; }




4.3 —ARjBEREIR 251D
433 RAIE—RIER,

E — truth {E.type = boolean; }
E — num {E.type = Integer;}
E—id {E.type = lookup(id.entry);}
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4.3.3 RAE—FRIAK
E — truth {E.type = boolean; }

E — num {E.type = Integer;}
E—id {E.type = lookup(id.entry);}
E — E, mod E,

{if (E,.type == integer && E,. type == Integer)

F tvhe = inteqer:
hlb] IVV | I | Ihvv\ll ’

else E.type = type_error; }
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E—E, [E,]{ If (E,. type == Integer &&
E,. type == array(s, t))
E.type = t;
else E.type = type_error;}
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E—E, [E,]{ If (E,. type == Integer &&
E,. type == array(s, t)) E.type =t;
else E.type = type _error;}
E — E, T {if (E,.type == pointer(t)) E.type =t;
else E.type = type _error;}
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433 REMB—RIER
E—E, [E,]{ If (E,. type == Integer &&
E,. type == array(s, t)) E.type =t;
else E.type = type _error;}
E — E, T {if (E,.type == pointer(t)) E.type =t;
else E.type = type _error;}
I:_sI:(I: \!lf(I: type ==s && E..type == s— )

1\=2/ L 1 =

E.type =t;
else E. type = type_error;}
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S—i1d:=E{If (id.type == E.type && E.type €
{boolean, integer}) S.type = void,

else S.type = type_error;}
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S—i1d:=E{If (id.type == E.type && E.type €
{boolean, integer}) S.type = void,

else S.type = type_error;}
S —> If Ethen S, { If (E. type == boolean)
S. type = S,. type;
else S. type = type_error; }
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433 KRB ME—iEH]

S —»> while Edo S,
{ If (E.type == boolean) S.type = S,. type;
else S.type = type_error; }
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433 RAMBE—ER]
S —»> while Edo S,
{ If (E.type == boolean) S.type = S,. type;
else S.type = type_error; }
S— S, S,
{ 1If (S,. type == void && S,,.type == void )
S. type = void,

else S. type = type error; }
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4.3.4 RBVFEH
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4.3.4 RBVFEH

E—->E, 0pE,
{ If (E,.type == Integer && E,.type == integer)
E.type = integer;
else If (E,.type == Iinteger && E,.type == real)

E.type = real;

else If (E,.type == real && E,.type == integer)
E.type =real;

else If (E,.type == real && E,.type ==real )
E.type = real;

else E.type = type error; }
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4.4 REFRIAXBIFY

%i%ﬁ_ﬁ/EEﬁ
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RERIEAN w4 )G
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LT S5 MSE0H

type link = Tcell;
var next : link;

last : link;

AN\
p :Tcell;
AN\
g, r : Tcell;

2 FFIP

AN [F] %



4.4 REFRIAXBIFY

* P

\

4.4.1 RERIEX S HEFN
I RBRENTBEME (F
type link = Tcell;
var next : link;
last : link;
p : Tcell;

q,r : Tcell;

ToRBIZZ )



4.4 REFRIAXBIFY

4.4.1 REIRIX ARG FEH
s HNRAUFBEXTZEMFE (B[R ZE)
- R FRIA T —FE

\

type link = Tcell;
var next : link;
last : link;

AN\
D - Tcell;
AN\
g, r : Tcell;




4.4 REFRIAXBIFY

4.4.1 REIR KPS HEN

s INRAIRIEARTEEME (HIRB L)
- RARIE A —F+
- fHEI B R B M E VR A T AE R FRIE =

type link = Tcell;

var next : link;
last : link;

\

AN\
D - Tcell;
AN\
g, r : Tcell;




4.4 RERRIEAXBIFEN
4.4.1 R RIEX I ESHEN

\

* P

s HRBZKT, HENFTE

b'ﬂ]’ Fy]"'fﬁ

L RIBISEEAE

type link = Tcell;

var next : |
last : |

P

q,r :

INK;
INK;

INRBREXEMFA (HTRELAE)

2 R RBIRIE A
[A] (GREL € XTI EY)

- Teell;  next, last, p, gfir& %4
AN\
cell;
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R A FRIA B 451 F Ml ifksequiv(s, t) (ToREL4Z )
If (s A t E*ﬁnm_—bj:?ti)

return true;

else If (s == array(s,, s,) && t==array(t,, t,) )
return s,==t, && sequiv(s,, t,);

else iIf (s==s,x5s, && t==1xt,)
return sequiv(s,, t,) && sequiv(s,, t,);

else if (s == pointer (s,) && t == pointer(t,) )
return sequiv(s,, t,);

elseif (s==s,>s, &&t==t,>1t,)
return squiv(s,, t;) && sequiv(s,, t,);

else return false;
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type link = Tcell;
var next : link;
last : link;
P
of

4.4 REFRIAXBIFY

R

Tcell:
N\
r : Tcell;
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4.4.2 RAIRZIE B FEN
= —/N ]

X il ISR 2



.?J]

4.4 RERRIEAXBIFEN
4.4.2 RERIEKXRI B FZEM
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type link = Tcell;

var next : link;
last : link;
P
o

- Teell:
N\
r : Tcell;

nextfllast4g
D, qRIr 24 FZFEM

R

S
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Pascali& 5 B4 2 SEPL A e & 2R R 2 A1
7 B R AR VR AT BE R RSk

type link = Tcell; type link = Tcell;
var next : link; np = Tcell;
last : link; ngr = Tcell;
p :Teell; var next : link;
r : Tcell; last : link;
D : Np;
XEF, pLgfir RS

TR By M
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4.4 REFRIAXBIFY

4.4.3 eFRH
— RN F A H SRR PR Y
—ﬂiﬂﬁZ@%ﬁ%x%Eﬂimﬁﬁ i

WJZZ[I, Cies H’Jﬂi%i

typedef struct {

Int address;

char lexeme [15 ];
}row;

FRIRARIA TS

record(address : Int, lexeme : array(15, char) )




4.4 REFRIAXBIFY

4.4.4 REIR 7RI
type link = T cell ;
cell = record
info : integer ;  ¢ell = record
R next : link 2 Ny
| S N

Info Integer next pointer

SINIRHIE, #HE X
FI2R A 42 B] DL St cell




4.4 REFRIAXBIFY

4.4.4 FRIF R 3R
typedef struct cell {
Int Info;
struct cell *next; Cell = relcord = \
} cell; / ~_
. nlE AN

Info INt  next pomter\/
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CIEEB BRI (S0

A, TiAHERA

By, LASEE 6 200 IR o g BR

cell = record
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//\\ N

Info INt next pomter

PASMHT BT 2R

NP

cell
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gl &1
R (B IR B RO B T

main( )

{
printf(*\n%ld\n”, gcd(4,12));
continue;

}

I PER I FRES TR

continue.c: In function ‘main’:

continue.c:4: continue statement not within a loop
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Bl A 2
Zh PR I P T — AR 2 R 91 F

main( )
{ - =
Int I;
switch(1){
case 10: printf(“%d\n”, 10); break;
case 20: printf(“%d\n”, 20); break;
case 10: printf(“%d\n”, 10); break;

}
}

I PRI FFREE G0 T

switch.c: In function ‘main’:

switch.c:7: duplicate case value

switch.c:5: this iIs the first entry for that value




Bl A3

FHEFEFRERE ={0, 1, 2} REF B —AI0E
S—>DSD|?2
D—>0|1
5—AMRENR, ABrEREZEA)T 20 4 BT

S' > S { print(S.val); }

S—»D,S,D, {Sval=(D,val==D,.val) &&S,.val; }
S 2 { S.val =true; }

D0 {D.val =0;}

D->1 {D.al=1;}
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A TFHERXESE—NMHESR, HSHEMEval 46 H
T HISCVE Sz A i kI B MR
Hian, %y A101.101H7,

S.val = 5.625

S>L.R|L /5
L>LB|B \\
R—>BR|B 7

B—0]1 I_/\B / \




gl & 4

S>L.R {S.val =L.val +R.val; }

S > L {S.val=L.val; }

L—>L,B {L.val=L,. val *2 + B.val; }
L>B {L.val =B.val; }

R—->BR, {R.val=R,.val/ 2+ B.val/2;}
R—>B {R.val=B.val/2;}

B—>0 {B.val=0; }

R _\1 IB.val=1:1

L, f
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typedef int AJ[10][20];
A a;

A *fun() {
return(a);

?zgﬂﬂ‘?ﬁiil intix FHac CZm
| 4 MI__‘I—IIIUII\_|_‘/ ‘v

7

R R

J V- v\ I -

ﬂ&)d

% 547 : warning: return from incompatible
pointer type
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Bl R

typedef int AJ[10][20];

A a;
A *fun() {
return(&a);
}
R BAELinux B gecdm R, AR IR
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Bl & 5

typedef int AJ[10][20];
typedef int B[20];
A a;

B *fun() {

return(a);
}

ZERBAELinux_EFHgecdmiERt, BB R
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B &5
typedef int AJ[10][20];
A a;

fun() { printf(*“%d,%d,%d\n’, a, a+1, &a+1);}

main( ) { fun(); }
12 FE ¥I5I'Ll1£ff‘—r“@:ﬁﬁ =

VN1 HYV N 1Jd H Iy /N o

134518112, 134518192, 134518912
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458

= NI R N R Ha i, ][1,]...[1 IR,
RiEHaf)RA 2.
pointer(array(0.. 1,1, ... array(0.. 1, -1, t)...))

%ﬁﬁ&a%%ﬂ%:

noitnter(arrav( 1 —1 arrav(iO 1 =1 1) ))
IVVIII‘-VI \VLIIUL]\VII Il *’ | I | WAUE B WA \Vlll = = \-llllll
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fEX86/Linuxtlas b, dmiFsREmE—

ITHEER: incompatible types in return
typedef int A1[10];
typedef int A2[10];

A2 *funl()
{ return(&a); }

Al a;
typedef struct {int 1;}S1; S2 fun2()
typedef struct {int 1;}S2; { return(s); }
Sls;
—F Yo = wr. /ot tr 44/ 227 3 - il

ACuE s H

b

ARy ALUN Sy P e aYicy

A4 ERE2N R BERAE R, MEIDK

BHNKRA?
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I e o MIE RS 25 1 Be < DL R B0 A 85 R
long ged (p, q) /> XESHFHRER R */

long p, g; <R HE X Zlong ged (long p, long q) */
{

If (p%q == 0)
return q;
else
return gcd (g, p%Q);

}

main( )
{ printf(“%ld,%ld\n”, gcd(5), gcd(5, 10, 20)); }
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