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/* AEEAAAA A A AAAAAAAAAAXAAAXAXAAAAAAXAXAAAAAAAALAAAXAAAAKAAAXAAAAXAAAAA LA XAXXK

BHEFIRALEC LR

1+2*3 OLIBREBX@BTLT, SHEHR (C0ZE 7)EH AT
(BXAROT—AEF2<BELY)

% (prec_table & op_index)&.

ETHHAl (reduce OFBIEAEO binary op)EEERZT

FERALTEEL,

AEEAAAAAAAAAAAAAAAAXAAAXAXAAAXAAAXAXAAAAXAAAALAAAXAAAAXAAAXAAAAXAXA AKX LA XXX K */

/* IVODEE --- KRIHLES -FRHESERIEHEERTD */
/* CChDIFRIREES. */

#define BGN 256 /* W </

#define END 257 /* </

#define NUM 258 /> BiE >/

#define TERM_MAX 258
/* CThDRERIMESDEERE */
#define Expr 259

/* FHEBHHMMNRYT CCEETT (yylval) OE

*  Yacc (Bison)tRUEHICTS, */

typedef double YYSTYPE; /* HRTIFDVOREORICIGUTERTS, */

extern YYSTYPE yylval;

/* FAFBTEIC flex NERTIEKEAIEER. CCETEAYE-T7

* fVELTHBET D, */

#include <stdio.h>
#include <stdlib.h>
#include <ctype.h>

YYSTYPE yylval;

/* AEEAAA A A A A A A AAAAAAAXAAAXAAAAAAAXAAAAAAAAAXAAAXAAAAXAAAXAAAAAAAAA XXX AXdd X

* 2RYDMNELE

R = e R e e R R R R R R R S R AR R AR AR R R AR R AR AR R R R e R R SR R AR R R R R SR R R R S e S e */

struct _elem { /* A9YDDERDE */

int token; /* b=DUODIELE, 259 LI EFIELIREES */
YYSTYPE val; /* EBHE */

};

typedef struct _elem elem;
elem stack[64]; /* MTOUSLEOTENHAT ABVIDKESE 64 THH */
elem* sp = stack; /* KEZEH: 2A90RA4U8 */

void push(int tok, YYSTYPE attr) { /* A3YDI(CTvY19%, */
sp->token = tok;
sp->val = attr;
sp++;  /* AAVDETF(CEBUBRILTTE */

}

elem pop(void) { /* AAVD&ERYTTE, */
it (sp == stack) {
printf("A2YINZETT  \n"");
return *sp;
3} else {

Sp--;
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return *sp;

+
+

void clear_stack(void) {
sp = stack;

¥

elem* topmost_token_aux(elem* ptr) { /* topmost_ token DFHEIEEEL */
while (ptr->token > TERM_MAX) { /* ptr [F3ERIGELSZET */
ptr--;
if (ptr < stack) {
printf("Io—: AAVDICERIGEESHATOEEL\N);
return stack;
}
3
/* ptr->token <= TERM_MAX */
return ptr;

¥

elem* topmost_token(void) { /* AIVDDEEDRIGEES */
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_(%.3F)", v); break;
case Expr: printf(Expr_(%.3F)", v); break;
default:
printf("""%c""", t); break;
}
}

void debug_stack(void) { /7* TI/WIRH: 25900 EEHNTE */
elem* spO;

printf("Av0 JE <<);

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

printf(”" | ");
debug_token(t, v);
}
printf(’ >> £\n");
3

/* AEEAAAAAAAAAAXAAAAAXAAXAAAAXAAAAXAAAAAXAAAAXAAXAAXAAXAAAAXAAAAAAAXAAAAXAKXXX X

* FERFTE (Flex NERTIEAMCESHRITERI.)

K AR A A AAAAAAKAAAAIAKAA KA A A AAKAAA A A KA A Ak hhkhk *xkKk K[

int yylex(void) { /7* ANDRDI=DVERT ., */
int c;

do {
c = getchar(Q);
} while (c == " " || c == "\t"); /* ZEEEHHEET */
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if (isdigit(c) || = ".") {
ungetc(c, stdin);
scanf(C'ult", &yylval);
/* TTETTE yylval EVDERICKALTGRY, */
return NUM;
/* NUMELD M—=DV&ERT , */
} else if (c == "\n") {
return END; /* ¥DODES */
} else if (c == EOF) {
exit(0); /* JOUSLOET */
}
/* EOEDEHICHLEDBINE. XFEEDFEFRRT, */
return c;

¥

/* AEEAAAA A A AAAAAAAAAAXAAAXAAAAXAAAXAXAAAXAAAAAXAAAAAAAXAAAXAAAAAAAAA XXX XXXX X

* FESCARATER

*

* Expr -> NUM

* | “C Expr )

* | Expr "+" Expr

* | Expr **" Expr

E I o e R R e e e e e e R R e e S e R R e e S * XKk */

/* EAEAEEAAEAAXAEAAXAAAXAAAXAAXTAAXAAXAEAAXAAXAAAXAAAXAAXAXAAXAXAAXAAAXAAIAXAALAXAALAXAAXAXAX)X X

* EEFIEFROKIR WEICEUTEETD
T AEAEAEAEAEAEAAAAAAAXAXAAAXAAAXAXAXAXAXAAAAAXAAXAAAAXAAXAAXAXAAXX*k* *XKx */
#define LT O /* <, Less Than */
#define EQ 1 /* =, Equal */
#define GT 2 /* >, Greater Than */
#define ERR 3 /* I5—, Error */

int op_index(elem* p) { /* RE5IEPTVIITERHE LZHIEICET, */
switch (p->token) {
case BGN: return O;

case "+"I return 1;
case "*": return 2;
case "(": return 3;
case ")": return 4;
case NUM: return 5;

case END: return 6;

default: printf(op_index: TEGEXESE (');
debug_token(p->token, p->val);
printf(").\n");
exit(l);
return O;

char prec_table[6][6] = { /7* EEFIRLRAK */
/* 1712 END H'LZE. FIIC BGN BBWCEISEER, */
/* C+T, T, (", )T, NUM, END */
/* BGN */ {LT, LT, LT, ERR, LT, EQ
/* =+° */ {CGT, LT, LT, GT, LT, GT
/* "= =/ {GT, GT, LT, GT, LT, GT
/* (" */ {LT, LT, LT, EQ, LT, ERR
/* *)" */ {GT, GT, ERR, GT, ERR, GT
/* NUM */ {GT, GT, ERR, GT, ERR, GT

L S R S
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/* BEFIEMREF AT MHBIEK ~/
int prec(elem* left, elem* right) {

/* left & right OBEf&%Z prec_table H55IK, */

return prec_table[op_index(left)][op_index(right) - 1];
}

elem* handle_left(void) { /* ExhEIZLSDIDERER DTS */
elem* next;
elem* cur = topmost_token(); /* AADDTD#EIHESDLEE */

while (1) {
next = topmost_token_aux(cur - 1); /* ROEIHELESDLE */
if (prec(next, cur) == LT) {
return next + 1; /* next OFHINKHIIEF */
} else { /* EQ */
cur = next;

[ FFFF I K I I KA kK kK kKR ko dkkdekk e dek ek ke ke ke ke ke ke ke kok K*kKk *

* BXRAORE DELCSLTEETS

K AEAEAAAAAAAAAA A AR A A AR A AAAAAAAAAAAAAXAAAAXAAAAAAAAXAAAAAAAXAAAAXAA AKX AX */

YYSTYPE binary_op(YYSTYPE left, int op, YYSTYPE right) {
printf(” =IL: Expr -> Expr '); debug_token(op, 0); printf(" Expr\n™);
switch (op) {
case "+":
return left + right;
case "*":
return left * right;
default:
printf('binary op: METEGVWTIEESF: ); debug_token(op, 0); printf('\n");
exit(7);
return O;
}
}

int reduce(void) { /* ETWNE */
elem* left = handle_left(); /* ExIdEn0EimzRITS */
int num = sp - left; /* BRIIRTINRS */
/* printf("'reduce:\t"); */

switch (num) { /* EDRBITETTEN? */
case 1: {
elem data = pop();
if (data.token == NUM) {
/* Expr -> NUM */
printf(""  Ei: Expr -> NUM_(%.3F)\n", data.val);
push(Expr, data.val); /* RyFLTICTyva >/
break;
} else {
printf('reduce: TEBARIVE ();
debug token(data.token, data.val);
printf().\n");
exit(2);



237 T

238 }

239 case 2: {

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

241 printf('reduce: TELH ();

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

243 printf(”,");

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

245 printfF(").\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 -> *(" Expr ") */

252 printf(""  Eit: Expr -> ( Expr )\n");

253 yylval = data2.val;

254 push(Expr, yylval);

255 } else if (datal.token == Expr && data3.token == Expr) {
256 /* ZIHEEF */

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

259 } else {

260 printf('reduce: FELH ();

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

262 printf(’,");

263 debug_token(data?.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: EXI7—\n");

273 exit(b);

274 3}

275 debug_stack();

276 return O;

277 %}

278

279 /* AEAEIAAEAAAAXAXAAAAXAAAAXAAAXAXAAXAXAAAXAXAAAAXAAAXAXAAXAXAXAAXAXAAAXAXAAAXAXAAXAXAAXAXX) K X
280 * EXETEBAK

281 *o* oA AR Rk oA AR Rk oA AR SRk */
282 int yyparse(void) {

283 elem* top;

284 elem next;

285 char relation; /* & */

286

287 push(BGN, O /* 0 [F43— */); /* WREESEAVIICFEATHES */

288 next.token = yylex(); /* AAORHDL=DY */

289 next.val = yylval;

290 debug_stack();

291 while (1) {

292 top = topmost_token(); /* ABVODLYTORIGEES </

293

294 printf(” s

295 debug_token(top->token, top->val);
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}

printf(" & ");
debug_token(next.token, next.val);
printf("" ZLEE: );

if (next.token == END && top->token == BGN) {
printf(""  YIR\n"); /* FIWIR */
push(next.token, 0 /* 43— */);
debug_stack();
printf(""  #T\n"); /* TIWIR */
clear_stack(Q);
return 0; /* BUITERT */

}

relation = prec(top, &next);
if (relation == LT || relation == EQ) { /> VI */
printf(""  YT7MR\n"); /* FTINWIRE */
push(next.token, next.val);
debug_stack(Q);
next.token = yylex(); /* ROM=DIEFERHAE */

next.val = yylval;
/* printf ("\ntoken=%d\n", next.token); *//* TI\YJR */
} else if (relation == GT) { /* &L */
if (reduce()) { /* 0 LUSHIHEXT5— */
return 1;
}
} else { /7* ROZEHFEEBS ——- I5— */

printf("'yyparse: FIEGETEH (7);
debug_ token(next.token, next.val);
printfF(").\n");
exit(6);
}
}

int main(void) {

¥

while (1) {
if (yyparse() == 0) { /* 0 BIEERT */
printf(""  &: %g\n\n", yylval);
3
}

return O;





