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|wer Qop}rLD Q=mOwN O}rwD
Automatic Generation of Lexical Analyzer 3

QoW}wB |=yOrwt 1»3

"OQ=O OwHw (scanner generator) QoW} wB Orwt s=v =@ Q=R@= |O=} R O=OaD

sDU}U |R=Uxt=vQ@ u=@ R Orwt s=v

UNIX C LEX

UNIX C GNU’s fast LEX FLEX

MS-DOS, OS/2 C MKS-LEX

Princeton JAVA JLEX

SUN JAVA JAVACC

|wer Qop}rLD Orwt %LEX 2»3

|xt=vQ@l} x@ “FLEX Ovv=t” LEX Qr}=Bt=m \UwD p}=Bt=m R=TB ’OwW|t xDWwv LEX QO xm |=xt=vQ@
p}O@D |}=QH= |xt=vQ@ l} x@ C Qr}=Bt=m \UwD uOW p}=Bt=m R= TB C |xt=vQ@ "OwW|t p}O@D C u=@ R
"OyO s=Hv= =Q |wer p}rLD C=}rta Ov=wD|t (scanner) QoW} wB u=wva x@ |}=QH= |xt=vQ@ u}= "OwW|t

flex
compiler

C
compiler

Lex
Source

lex.l

lex.yy.c

lex.yy.c a.out

a.out
input

stream
sequence

of
tokens

1



‘@vt Om ?r=k 2

‘@vt Om ?r=k 3»3
%OvwW|t =OH sy R= %% =@ xm CU= xOW p}mWD CtUk xU R= LEX |xt=vQ@ l} ‘@vt Om

Q_=vDt s_vt CQ=@a w CQ=@a s=v” s_vt h} Q=aD R= |=xawtHt %(Declarations) =yuqa= •
“u; =@

%% •

OwW s=Hv= wor=l} =@ xyH=wt QO O}=@ xm |}=yVvm %(Translation Rules) xtHQD Oa=wk •

%% •

(Auxiliary Procedures) |mtm |=yp=wQ •

Declarations

%%

Translation Rules

%%

Auxiliary Procedures

=yv; OQ@ Q=m w LEX QO |QU=QU |=yQ}eDt 4»3
%R= OvDQ=@a OQm xO=iDU= xt=vQ@ QO u=wD|t =yv; R= xm |QU=QU |=yQ}eDt

|Q=H |xDWQ pw] %yyleng •

|Q=H |xDWQ %yytext •

QvmU= u}DwQ %yylex() •

‘@vt Om |=RH= ?r=k 5»3
%(Declarations) =yuqa= •
C ?r=k QO C@=wF w =yQ}eDt »
=yxU=vW =@ C@=wF |}=tvR=@ »
s_vt |=yCQ=@a »

%(Translation Rules) xtHQD Oa=wk •

pattern { action }

"OwW|t s=Hv= action ’s}OW xH=wt pattern s_vt CQ=@a =@ Qo =

%(Auxiliary Procedures) |mtm |=yp=wQ •
"OvwW|t xDWwv C u=@ R =@ xm
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3 |wer Qop}rLD Q=mOwN O}rwD

H
p=Ft

%{

%}

Digit [0-9]

IntLit {Digit}+

%%

[ \t] {/* skip white spaces */}

[\n] {return(’\n’);}

{IntLit} {return(NUMBER);}

+ {return(’+’);}

- {return(’-’);}

* {return(’*’);}

/ {return(’/’);}

. {printf(error token <%s>\n,yytext); return(ERROR);}

%%

"O@=}|t j@=]D “\n” O}OH \N QDm =Q=m R= Q}e |R}J Qy =@ “.” x]kv s_vt CQ=@a %xDmv

N

u} QtD ◭

|t=tD w OvmCi=} QO |OwQw u=wva x@ =Q C++ u=@ R ‘@vt p}=il} xm O}U} wv@ LEX |xt=vQ@l} "1
"OU} wv@ |HwQN p}=i l} QO w Ovm u} Ro}=H double =@ =Q float |=yCer

|=yxU=vW s=tD R= |DUQyi w Ov=wN@ =Q C++ u=@ R ‘@vt p}=il} xm O}U} wv@ LEX |xt=vQ@l} "2
"OU} wv@ |HwQN p}=i l} QO =Q u; QO OwHwt (identifier)

CQwY x@ =Q mailto:// ?UJQ@ w Ov=wN@ =Q |vDt p}=i l} xm O}U} wv@ LEX |xt=vQ@ l} "3
%OyO Q=Qk u; QO OwHwt e-mail |=yTQO; |x}rm h=Q]= QO Q} R

<a href=mailto://email-address >email-address </a>

|[=} Q |xO=U C=Q=@a A=J w x@U=Lt Qw_vt x@ xm |v=@ R |=Q@ =Q |wer Qop}rLDl} s}y=wN|t "4
A=J QwDUO w O=Oa= |wQ Q@ |[=} Q C=}rta pt=W u=@ R u}= "s}vm |R=UxO=}B ’CU= xOW |L=Q]

"CU= Q_v OQwt |xDWQ x=Qty x@ xH}Dv

|Oa@ TQO QO u; |Q=PoO=tv w Qt=Qo ” CU= Q} R KQW x@ u=@ R u}= |wLv Oa=wk |wLv Oa=wk
%“OwW|t xO=O K}[wD
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u} QtD 4

program → stmt∗

stmt → id = expr; | print(pr);

pr → p(, p)∗

p → string | id

expr → expr + term | expr − term | term

term → term × factor | term/factor | factor

factor → number | (expr)

%CU= Q} R CQwY x@ u=@ R u}= |wer Oa=wk |wer Oa=wk

"OwW|tv ‘wQW OOa =@ xm ’\NQ} R w s=kQ= ’hwQL pt=W |Der %(id) xU=vW “;
C++ u=@ R QO pw@k p@=k |=yxDWQ Ovv=t %(string) xDWQ “?

u=Wv 0 =@ xm QiY OOa Qot OwW|tv ‘wQW 0 =@ xm s=kQ= R= |=xr=@vO %(number) OOa “A
"OvDU}v OOa 016 w 000 p=Ft |=Q@ "OwW|t xO=O

"C++ QO |]NOvJ w |]N lD C=L}[wD Ovv=t %(comment) C=L}[wD “C

’|HwQN p}=i QO w xDiQo =Q jwi u=@ R R= |=xt=vQ@ uDt xm O}U} wv@ |=xt=vQ@ FLEX |xr}Uw x@
"Ov=OQoQ@ =Q u; |xOW |Ov@umwD pmW

|OwQw p}=i xvwtv

x = 1 + 27 * (33-5) ; // line1

/* Now,

we should print the result.

*/

print ( result = \n , x , !!!! ) ;

|HwQN p}=i xvwtv

< id , x > < = > <number , 1 > <+> < number , 27 > <*> <(>

<number,33 > <-> <number ,5 > <;> < print , print > <(>

<string , result =\n> <,> < id , x > <,> <string , !!!> <)> <;>

|xt=vQ@ l}. OvDU}v T=UL nQR@ w lJwm hwQL x@ =yxU=vW w |O}rm C=trm ’SQL u=@ R QO "5
w lJwm hwQL R= |@}mQD Qy =@” WHERE w FROM ’SELECT |O}rm C=trm xm O}U} wv@ LEX

"Ovm A=J ?}DQD x@ =Q =yv; w Ovm |}=U=vW =Q “xU=vW” ID umwD w “nQR@

lD l} =@ =Q (white space) |r=N |=y=[i R= xr=@vO Qy xm O}U} wv@ LEX |xt=vQ@ l} "6
.Ovm u} Ro}=H (blank) |r=N |xrY=i

u=}=B
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