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"s}vm |R=UxO=}B w |L=Q] A u=@ R |=Q@ “QUQ=B =}” |wLv Qop}rLD l} s} Q=O OYk ’xSwQB R= xrLQt u}= QO

’Qw_vt u}= |=Q@

A=J ?}DQD x@ =Q |OwQw |xDWQ O}rwD |=Q@ xOW xO=iDU= O}rwD Oa=wk xm O}vm xO=t; |=xvwo x@ =Q Bison u; pO=at =}YACC p}=i •
"Ovm A=J =RHt \N l} QO lhs -> rhs CQwY x@ =Q u; ’OW xO=iDU= xOa=k l} R= x=oQy ’x} RHD s=ovy QO |va} &Ovm

"O@=}|t xtD=N Q=m error CQ=@a A=J =@ ’=]N u}rw= =@ OQwNQ@ CQwY QO •

"OwW|t |Q=Pos=v test.txt s=v =@ O}rwD Oa=wk ?}DQD p}=i w test.a s=v =@ A u=@ R x@ ‘@vt |xt=vQ@ |va} Qr}=Bt=m |OwQw p}=i •

"Ov=OQo|tQ@ =Q |Oa@ umwD w OwW|t |v=wN=Qi QUQ=B pN=O QO yylex() s=v =@ QvmU= x@ \w@ Qt ‘@=D •

A u=@ R Qt=Qo
program → block

block → { decls stmts }

decls → decls decl | ǫ

decl → type id ;

type → type [ num ] | basic

stmts → stmts stmt | ǫ

stmt → loc = bool ;

| if ( bool ) stmt

| if ( bool ) stmt else stmt

| while ( bool ) stmt

| do stmt while ( bool ) ;

| break ;

| block

loc → loc [ bool ] | id

bool → bool || join | join

join → join && equality | equality

equality → equality == rel | equality != rel | rel

rel → expr < expr | expr <= expr | expr >= expr | expr > expr | expr

expr → expr + term | expr - term | term

term → term * unary | term / unary | unary

unary → ! unary | - unary | factor

factor → ( bool ) | loc | num | real | true | false
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xt=vQ@ |=QH= |=Q@ |}=tvy=Q 2

%O} Q}o@ Q_v QO =Q Q} R Qt=Qo ’xvwtv |=Q@

line → eof

| expr eof

expr → num

| expr + expr

| expr − expr

| expr ∗ expr

| expr/expr

| exprˆexpr

| (expr)

%s}vm|t xO=t; =Q Q} R LEX p}=i ’=yv; |wor= w jwi Qt=Qo |=yumwD uOQmXNWt =@

icalc.l

%{

#include <stdlib.h>

#include "y.tab.h"

%}

%option noyywrap

%%

"(" {printf("token found: <(>\n"); return(’(’);}

")" {printf("token found: <)>\n"); return(’)’);}

"+" {printf("token found: <+>\n"); return(’+’);}

"-" {printf("token found: <->\n"); return(’-’);}

"*" {printf("token found: <*>\n"); return(’*’);}

"/" {printf("token found: </>\n"); return(’/’);}

"^" {printf("token found: <^>\n"); return(’^’);}

"\n" {printf("token found: <EOF>\n"); return(’\n’);}

[0-9]+ {yylval = atoi(yytext);

printf("token found: <NUM,%d>\n",yylval); return(NUM);}

. {printf("invalid token!\n");}

%%

%s}U} wv|t Qt=Qo |=Q@ =Q YACC p}=iTBU

icalc.y

%{

#include <math.h>

#include <stdio.h>

%}

%token NUM

%left ’-’ ’+’
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%left ’*’ ’/’

%right ’^’

%%

line : ’\n’

| expr ’\n’ {printf("%s\n", "line -> expr");}

;

expr : NUM {printf("%s\n", "expr -> NUM");}

| expr ’+’ expr {printf("%s\n", "expr -> expr + expr");}

| expr ’-’ expr {printf("%s\n", "expr -> expr - expr");}

| expr ’*’ expr {printf("%s\n", "expr -> expr * expr");}

| expr ’/’ expr {printf("%s\n", "expr -> expr / expr");}

| expr ’^’ expr {printf("%s\n", "expr -> expr ^ expr");}

| ’(’expr’)’ {printf("%s\n", "expr -> (expr)");}

;

%%

#include "lex.yy.c"

yyerror() {printf("input error!");}

int main()

{

yyparse();

return 0;

}

w win flex.exe |w=L” win flex bison-latest |xWwB w “gcc.exe” C Qr}=Bt=m |w=L |xWwB xmv}= ZQi =@ p=L
%s}vm|t =QH= =Q Q} R batch p}=i ’s}W=@ xO=O Q=Qk |Q=H |xWwB QO =Q =yv; =} OW=@ xOW h} QaD RwOv} w PATH QO “win bison.exe

run.bat

win_flex icalc.l

win_bison -dy icalc.y

gcc y.tab.c -o icalc.exe

pause

%s}yO|t Q=Qk input.txt p}=i QO =Q |OwQw "CU= xO=t; uwvm =sy icalc.exe QUQ=B p}=i

input.txt

12*(5+3)/140

%s}vm|t =QH= =Q Q} R batch p}=i

parse.bat

(icalc.exe <input.txt) >output.txt

%O};|t CUOx@ Q} R |HwQN p}=i
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output.txt

token found: <NUM,12>

expr -> NUM

token found: <*>

token found: <(>

token found: <NUM,5>

expr -> NUM

token found: <+>

token found: <NUM,3>

expr -> NUM

token found: <)>

expr -> expr + expr

expr -> (expr)

token found: </>

expr -> expr * expr

token found: <NUM,140>

expr -> NUM

token found: <EOF>

expr -> expr / expr

line -> expr

"CU= xOW xO=O Q=Qk TQO C}=U |wQ Q@ jwi |xvwtv |=yp}=i ˆ
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wO |xrLQt xSwQB p}wLD 3
QO =Q “p@k CtUk QO xOW xO=O K}[wD icalc |xt=vQ@ x@=Wt” Q} R |=yp}=i "OW=@|t C}=U QO OwrB; j} Q] R= wO |xrLQt xSwQB p} wLD

%O}vm OwrB; TQO C}=U QO xOWXNWt pLt QO w O}yO Q=Qk phase2 s=v =@ zip p}=i l}

project.l scanner LEX/FLEX file

lex.yy.c generated C file for scanner using FLEX compiler

project.y parser YACC/BISON file

y.tab.c generated C file for parser using BISON compiler

y.tab.h generated C header file for parser using BISON compiler

project.exe parser executable file

run.bat batch file for running FLEX, BISON, and GCC to get exe file

parse.bat batch file for getting input and giving output

test.a input file (in A language)

test.txt output file

phase2.zip

%O}vm xO=iDU= Q} R |xvwtv Om R= O}v=wD|t test.a p}=i |=Q@

test.a

{

int i; int j; float[100] a; float v; float x;

while ( true ) {

do i = i+1; while ( a[i] < v );

do j = j-1; while ( a[j] > v );

if ( i >= j ) break;

x = a[i]; a[i] = a[j]; a[j] = x;

}

}

"CU= xOW xO=O Q=Qk TQO C}=U QO Qo}O O}it ‘@=vt x=Qty x@ u; |=tvy=Q ?=Dm w Bison Qr}=Bt=m

‘HQt 4

%O}v}@@ =Q TQO |rY= ?=Dm R= A CUw}B w 2 pYi =yv; OQwt QO QDW}@ C=}�RH w OYkt w ‘@vt |=yu=@ R =@ QDW}@ |}=vW; |=Q@

A. V. Aho, M. S. Lam, R. Sethi, J. D. Ullman, Compilers: Principles, Techniques and Tools,

Second Edition, Addison-Wesley, 2007.

%CU= Ci=} QO p@=k Q} R ‘@vt R= Flex/Bison |=yQ=R@= R= xO=iDU= |=Q@ sRq |=y|}=tvy=Q u}vJty

J. R. Levine, flex & bison, O’Reilly Media, Inc., 2009.
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