OpPrec.c

/% skeksiskeeiskeloiskskekskskeoisksleisksioiskskelskskelokskeleiskseisksieiskskeesksketeiskseiokskeskesketokskstoloksioioksk 3k

1
2 * R FNEALIEIT X B R STHEAT %
3 * *

4 * 142%3 O X D e AU L <, FHEMRE (ZoBsd 1) 28725 «
5 * *
6 * # (prec_table & op_index) &, *
7 * BICHE] (reduce OREIBEIELD binary_op) ZEXHi 2 T %
8 x* AL T &N, %
9 sk skekekeskekskekekeskekeskekskekokeskekskeskekeskekeskekokeskekskekekeskekeskekeskeskokskekskekekeskekskekolkeskokskekekeskekskekeskeskokskekekesk >X</

10

11 /x 7 80ERKR — Kists « IR T 2R T EREERT D */

12 /% Z 26 IR . */

13 #define BGN 256 /% b %/

14  #define END 257 /x H& %/

15  f#define NUM 258 /% FAE */

16 #define TERM_MAX 258

17 /% T2 BIIEREREL S DER */

18  #define Expr 259

19

20/ FARNTER SRS CUBME (yylval) o %

21 * Yacc (Bison) &R UERIZT 5, */

22 typedef double YYSTYPE; /* il 2% h—2 L OREMEDORITIS U TERT D, */
23 extern YYSTYPE yylval;

24 /* EAEATERIC flex WA T LB AEHWLLEIL. 2Z2FETE~y ¥ —T 7 *
25 x AVELTHBET S, */
26

27 #include <stdio.h>

28  #include <stdlib.h>

29  #include <ctype.h>

30

31 YYSTYPE yylval,

32

33 /% skdsksksksoksoksokskioksoksoksktoksoksokskskokoksoksokskstoksoksoksiokoksoksokskokoksoksokskookdkok 3k
34 * AH o7 DFELE %
35 K sekskloksoksokskooksoksoksoskskoksoksokskooksoksokskooksoksoksoksksoksoksoksksoksokskokskooksdoksoksk sk /
36

37  struct _elem { /% A% w7 OELZDOH x/
38 int token; /% h—27 U OFEFE, 259 DL EIZIEKIRRE S */
39 YYSTYPE val; /* J&PEA */

40}

41

42 typedef struct _elem elem;
43

44 elem stack[64]; /% hA T BT T LD TEYVHAZT AKX v 7 DORKRE I 64TH55 */
45
46 elemk sp = stack; /% KWEE: A¥ vV HRA L H %/

47

48 void push(int tok, YYSTYPE attr) { /% AX w7l T vy adb, */
49 sp—>token = tok;

50 sp—>val = attr;

51 sptt;  /* AZ o ZIITITHOD Z LITHER */

52 }

53

54 elem pop(void) { /¥ AX v I &Ry 7T 5, */
55 if (sp == stack) {

56 printf (" A% v 7 37EC 0 ¥n”);
57 return *sp;

58 } else {

59 sp—;

60 return *sp;

61 }

62 }

63

64 void clear_stack(void) {

65 sp = stack;
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}

elem* topmost_token_aux (elem* ptr) { /* topmost_token O#fBEhEI%L */

}

while (ptr—>token > TERM_MAX) { /¥ ptr (IIf#&umsc 5o 4ad */
ptr—s;
if (ptr < stack) {
printf (=T —: A X v 7|\ IKEEGL TN A>T ER A, ¥n7);
return stack;
}
}
/% ptr—>token <= TERM_MAX s/
return ptr;

elem* topmost_token (void) { /% A X v 7 OIFADKHL 5 */

}

return topmost_token_aux (sp—1);

void debug_token(int t, YYSTYPE v) {

}

switch (t) {
case BGN: printf("BGN”); break;
case END: printf("END”); break;
case NUM: printf ("NUM_(%.31)”, v); break;
case Expr: printf ("Expr_(%.36)”, v); break;
default:

printf ("7 %", t); break;

}

void debug_stack (void) { /*x Ty 7 H: 2A&Z v 7O L1+ 5 %/

}

elem¥ sp0;

printf (" A% v 7 ik <)y

for (spO=stack; sp0<sp; sp0++) {
int t = spO0—>token;
YYSTYPE v = spO—>val;

printf (" | 7);
debug_token (t, v);
}
printf (" >> F¥n”);

/% skeksiskeeiskeleiskskelskskeoisksloiskeoiskskelskskeekskeloisksoiokskeiskskeesksketeisksotokskesksketokskstokosksoioksk 3k

* PAIRATES  (Flex MNERRT 2BEICESHBATHRY, )

*

k skkekskskeoiskeloisksieskekesiskeloiskeoiskseskskelokskesiskeloiskeielokskesksketoisksloiokseiskskelokskelokskoook %/

int yylex(void) { /% AJJDOW®D h—27 &K, */

int c;
do {
¢ = getchar();
} while (c == " || ¢ == "¥U'); /% ZEQR%&piAhLidd */
if (isdigit(c) || ¢ ==".") {

ungetc (c, stdin);
scanf ("%1€7, &yylval);
/% CAET X yylval E WO BHUSRA L TlRT, */
return NUM;
/* NIMEWS h—7 &R, */
} else if (c == "¥n') {
return END; /* #&0 D75 */
} else if (c == EOF) {
exit(0); /* 70T DT %/
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/¥ EOEDOFHFIZHLEDRITL, XTEZDOEFKT, */
return c;

}

/% seksskeeiskeleiokskekskskesiskeloisksilokskesisketoisksiotokskesksketeiokslekskeeiokskeloksketokskstoiokskokokskekosksk

A5 STARAT E

%

%

*  Expr —> NUM

* 7 (C Expr )’
* | Expr '+ Expr
* | Expr '*" Expr
Y

R IR I S

/% sepkkiolkkokkolkkrkokkkrkokkkkokkkkokkksokok ook
* YA AN R DFRBL MBS U CERT S *
* skkkolkkiokskokkolkkokkkokkokkkokkokskokkookkokkkdookk ok /

#tdefine LT 0 /% <, Less Than */

#tdefine EQ 1 /% = Equal */

#tdefine GT 2 /% >, Greater Than %/

#idefine ERR 3 /% —Z7—, Error */

*

int op_index(elem* p) { /* FA5|ZL9 0L 9 1Dk L7 FUEIZE T, */
switch (p—>token) {

case BGN: return 0;
’ . .
case + : return I;
’ . .
case * : return ”;
’ . e
case ('t return 3;
’ . A e
case ')t return 4;

case NUM: return 5;
case END: return 6;
default: printf(“op_index: RIEZAErimds (7);
debug_token (p—>token, p—>val);
printf ("), ¥n”);
exit(1);
return 0;

char prec_table[6]1[6] = { /* JHE FIALLEAL */
/% {712 END 23722 & T BGN 23722 LTI, */
JeC+ %, 2 (C, 7)), NUM, END %/
/% BGN */ {LT, LT, LT, ERR, LT, EQ },
/% '+ %/ {6, LT, LT, GT, LT, GT 1},
/%% %/ {GT, 6T, LT, GT, LT, GT 1},
/% (C =/ {LT, LT, LT, EQ LT, ERR 1},
/%) =%/ {GT, GT, ERR, GT, ERR, GT 1},
/% NUM */ {GT, GT, ERR, GT, ERR, GT 1},
}s

/* JEE AL ER 2 R T 2 MBI RS */
int prec(elem* left, elem* right) {
/% left & right OBIE% prec_table "HH[<, %/
return prec_table[op_index (1eft)][op_index (right)—11;
}

elem* handle_left (void) { /% ZmITMNE Z A5 DF|D k% o5 %/
elem* next;
elem¥ cur = topmost_token(); /% A% v 7D kv 7 ORI S ONE */

while (1) {
next = topmost_token_aux (cur—1); /% RO H O E */
if (prec(next, cur) == LT) {
return next+l; /¥ next DOFRINRD DT */
} else { /* EQ %/
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196 cur = next;

197 }

198 }

199 }

200

201 /% skkkksskioksckksoksokiokiokkokokokokkkok ok ok kkok ok ok kool dokokkok ok dok
202 * ESCHAIOERBL MBS CTEET S *
203 % sekkkickiokiokkkiokokokkkek ok okokkok ok ok skkok ok doktoksksok ok dokkokksok ook %k /
204

205  int binary_op (YYSTYPE left, int op, YYSTYPE right) {

206 printf (" i#c: Expr —> Expr ) debug_token(op, 0); printf(” Expr¥n”);
207 switch (op) {

208 case ~+ .

209 return left+right;

210 case % .

211 return left*right;

212 default:

213 printf ("HLEC & 7oy IS 7)) s debug_token(op, 0); printf("¥n”);
214 exit (7);

215 return 0;

216 }

217 }

218

219  int reduce(void) { /% ZTALFE %/
220 elem left = handle_left(); /% =0T DENV DI E HoOT 5 */

221 int num = sp — left; /x BT HREVIOE S %/
222 /% printf ("reduce:¥t”); %/

223

224 switch (num) { /% EOBHAITIETT HH? */
225 case 1: {

226 elem data = pop();

227 if (data.token == NUM) {

228 /% Expr —> NUM */

229 printf (" oo BExpr —> NOM_(%. 30)¥n”, data.val);

230 push (Expr, data.val); [ Ry T LTI Ty o %/
231 break;

232 } else {

233 printf ("reduce: RIE/eA<T7 R (7);

234 debug_token (data. token, data.val);

235 printf ("), ¥n”);

236 exit(2);

237 }

238 }

239 case 2! {

240 elem data2 = pop(); elem datal = pop();

241 printf ("reduce: AE7e0 (7);

242 debug_token (datal. token, datal.val);

243 printf (", ”);

244 debug_token (data2. token, data2.val);

245 printf (7). ¥n”);

246 exit (3);

247 }

248 case 3: {

249 elem data3 = pop(); elem data2 = pop(); elem datal = pop();
250 if (datal.token ==~ ( && data2.token == Expr && data3.token == ")) {
251 /% Expr —> ~ (C Expr )’ %/

252 printf (" Eoc: Expr —> ( Expr )¥n”);

253 yylval = data2.val;

254 push (Expr, yylval);

255 } else if (datal.token == Expr && data3. token == Expr) {
256 /% ZIAMEEF x/

257 yylval = binary_op(datal.val, data2.token, data3.val);
258 push (Expr, yylval);

259 } else {

260 printf ("reduce: A7 (7);

-4-



OpPrec.c

261 debug_token (datal. token, datal.val);

262 printf (", ")

263 debug_token (data2. token, data2.val);

264 printf (", ")

265 debug_token (data3. token, data3.val);

266 printf ("), ¥n”);

267 exit(4);

268 }

269 break;

270 }

271 default:

272 printf ("reduce: 4§ X7 —¥n");

273 exit (5);

274 }

275 debug_stack O ;

276 return 0;

277 }

278

279 /% skkkkkkssbieiksiki skl ok
280 * MESURRAT BABORIR *
281 * kbl %/
282 int yyparse (void) {

283 elem* top;

284 elem next;

285 char relation; /% FAf% */

286

287 push (BGN, 0 /* 0 XX I— */); /* lfit5a A ¥ v V7 ITFATEL */
288 next. token = yylex(); /% AJJOHEHID b —27 o %/

289 next.val = yylval;

290 debug_stack O ;

291 while (1) {

292 top = topmost_token(); /¥ A X v 7D kv T OKRE S */
293

294 printf (" 7);

295 debug_token (top—>token, top—>val);

296 printf (" & )3

297 debug_token (next. token, next.val);

298 printf (" Z iz 7);

299

300 if (next. token == END && top—>token == BGN) {

301 printf (" 7 F¥n"); /x TN T %/

302 push (next. token, 0 /% &% I — x/);

303 debug_stack O ;

304 printf (" K TY); /x TRV TH %/

305 clear_stack () ;

306 return 05 /% pRIJTHRET */

307 }

308

309 relation = prec(top, &next):;

310 if (relation == LT || relation == EQ) { /k TR %/
311 printf (" 7 R¥n"); /x TN T %/

312 push (next. token, next.val);

313 debug_stack O ;

314 next. token = yylex(); /% IRD b —7 B G AIATe */
315 next.val = yylval;

316 /% printf ("¥ntoken=%d¥n”, next.token); *//* T /Xv 7 %/
317 } else if (relation == GT) { /* 3w %/
318 if (reduce()) { /* 0 LIS FHE LT — */

319 return |;

320 }

321 } else { /% ROZEMEHSY — =7 — %/

322 printf ("yyparse: FIEZStiiA (7);

323 debug_token (next. token, next.val);

324 printf ("), ¥n");

325 exit (6);
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326 }

327 }

328 }

329

330 int main(void) {
331 while (1) {

332 if (yyparse )==0) { /% 0 [ZEFK T */
333 printf (7 %g¥n”, yylval);

334 }

335 }

336 }

337




