s

IRy

1 EPES B EAR IR

AT R G B A 1 26— 20, B B BRI 1 54 5 D10 9 — AN IARE (token).
BIAnTERA TR While+DB 5 5 HA LLF LRI

o IBHEFF: 4w/ Uh<<===1=5=5 1@ ||
o MERT: =

o WIFETFT: () €3 ;

o HARK: o12...

o WEH: a0 _x ...

o {RFIF: var if then else while do

. V\]EE} é&% malloc read_char read_int write_char write_int

MRYEAS [F AR L AR VR DI RE A A A, ol DL ARIE 0 4 T35, st b, 78 BIRFIAsbnicke 1 Fr
HERE N, ITAREL S N—LRZH, HAGAbRC RS sy —2K. MR B(AE CiE
HHEE X (lang.h).

enum token_class {
// EH
TOK_OR = 1, TOK_AND, TOK_NOT,
TOK_LT, TOK_LE, TOK_GT, TOK_GE, TOK_EQ, TOK_NE,
TOK_PLUS, TOK_MINUS, TOK_MUL, TOK_DIV, TOK_MOD,
/) BAERS
TOK_ASGNOP,
// RS
TOK_LEFT_BRACE, TOK_RIGHT_BRACE,
TOK_LEFT_PAREN, TOK_RIGHT_PAREN,
TOK_SEMICOL,
// B
TOK_NAT,
/S EE4
TOK_IDENT,
// REF
TOK_VAR, TOK_IF, TOK_THEN, TOK_ELSE, TOK_WHILE, TOK_DO,
// WE B %L
TOK_MALLOC, TOK_RI, TOK_RC, TOK_WI, TOK_WC
}s;

Horb, ‘tok var 5 rok_moEnt AR D TR EAAMAAEMATIIE. XA CIBEF M wion ULHIAE, WIRFR
BT Tkt , HBABIE a0 XAMRAEEXNMRIC R RTS8 UE, RbRCE T 1ok mevr , AP
QHRAE (1 XN AR AFAEIX AR IR N 57 E b, HARTSAL T, AT EAEEINIE R



union token_value {
unsigned int n;
char * ij;
void * none;

e

2 ENFRZER
IENFRIEAEH THBRFHFRESH—MES . IENERE XA & PHIEELS M L WF:
e ru=cle|rlr ||
o WAL * > B > |

B S, EWREATTIRELMEE. $—, BT B2, B7Pfd; H=, DTN
R I MR, BT EE MBI RTRR 0 K1 R Flan:

o (alb)e FIKMIFIFHFA ac |, be -
o (ab)x RIAMFIFEETH, 'a, b, ab , asaaa , babbb 5o
o labx RIEMIFFFHH 'a , ab , abb , abbb , abbbb 2y
o ap)x RIEMIFIFRATH, ab |, abab 5o
TN T T U Rk 2 ) — 28 DL
o TRHIES: BIU fa-ca-c1 TR alblelalBic o
o WLIEMITRFR: r? RN rle. BIUT aze RIEKITFFFRH b, a o
o FRFH: FIU vaber FRIKMFEFFHEZ abe o
o HEZD—I: Hll ar RIEMFEFFHRZ &, aa , asa ,

Ny

AL A
SF~Fo

o HAREUH E: vovi[-9100-91% o

o WRRAF ONHEERIREE 7. WEREA): | La-za-2) [a-za-20-91+ o

3 Flex IAESHHLE

%45 Flex
o IETRSGTE RN bR flex, windows R4 EHIE T RIES%:
e blog.csdn.net/m944256098a/article/details/104992880
o BN C13CPR): B IEMIFRIE KT R
o B Ce Ut I C B S AIRTE T 28

BNk
o UL Flex £ RUIAVE S WA A S 4L
o FBE T BLIKITATE S HT 8% (K S 4


blog.csdn.net/m944256098a/article/details/104992880

o NEIMTAR PR SR (b SCPF) S B pR AR

o Hlun (lang.):

%option noyywrap yylineno
%option outfile="lexer.c" header-file="lexer.h"

/3t
#include "lang.h"
h}

TR 2 BT 0 00 5 B pR HORN 42 )5 22 & lang.h

extern union token_value val;
unsigned int build_nat(char * c, int len);
char * new_str(char * str, int len);

void print_token(enum token_class c);

V273 AR
o BRI —H e e
G ST A3 TR ) e VG R 0 Ak R 96 0 434 o
/L PR i 2 D ik s s
AEFRR 2 — B C D,
Bl (lang.D:

D

0| [1-91[0-91* {
val.n = build_nat(yytext, yyleng);
return TOK_NAT;

}

"var" { return TOK_VAR; }

hh

Flex B4 C AR
o et : ZILFEES B EEINFIE.
o lyyieng : SIS MBI IR
Flexc 13547 i 40
o WIEHEMIFNIA TR, MEHK KT,
o IR RIS IT SR A AR AT CIENIFRIATR), ISR BRI
. == SR = AR =
o FRRIEE ST B EHR (R T, B TE Flex PI0R M T HIERR R 2 BRI,

lang.1



%

"write_int" { return TOK_WI; }
"write_char" { return TOK_WC;}
[_A-Za-z] [_A-Za-z0-9]* {
val.i = new_str(yytext, yyleng);
return TOK_IDENT;
}
";" { return TOK_SEMICOL; }
"(" { return TOK_LEFT_PAREN; }

W
main.c (R ATEMETE AT 45 5D

#include "lang.h"
#include "lexer.h"
int main() {
enum token_class c;
while (1) {
c = yylex();
if (¢ !'= 0) {
print_token(c);
}
else {

break;

2Pk Makefile

lang.o: lang.c lang.h
gcc -c lang.c
lexer.c: lang.l
flex lang.l
lexer.o: lexer.c lang.h
gcc -c lexer.c
main.o: main.c lang.h lexer.c
gcc -c main.c
main: main.o lang.o lexer.o
gcc main.o lang.o lexer.o -o main
h.oc: h.l

Mk sample00.jtl

var n;
var m;

n = read_int();
m =n + 1;

write_int(m + 2)



Qinxiang$ ./main < sample0O0.jtl
VAR

IDENT (n)

SEMICOL

VAR

IDENT (m)

Flex £ BAITRNE AT 8% H AR LR - SehR I H A B 54 2 R 2 1E W 3k s UL RS A5 R A 2 7
SURNE R BREEATHD, FEH AT B MEIaaIhE, JFhAT UL EC S A0 N A PR -

IR T A return IEH)HWT TINE DT yrex0 WIHAT, N —IREFEZ yyrex0 B
Hr T R R GR T AR AR B BEAT IRE A . AR BRAE PR revurn THAJTPWT, AL T
ARl e H RS PAT S5 SRS 7

PR, AFRRE R ] LA SRR return, FHRFIEAT R EEFEE) yyrex0 o FHERJVAIIHEE.

lang.1

N

01 [1-91[0-91* {
val.n = build_nat (yytext, yyleng);
print_token (TOK_NAT);

}

"var" { print_token(TOK_VAR); }

hh

main.c

int main() {
yylex();
}

4 BIRKESEEM
o AMREBINAE—MREE (BRI D 5—4REEEMN (EFRiD.
SIREHRIN A — A5

/@_
o REEPEE—MRIGRE, M—HLIBRE: BIRSHTHRLZ —MZIERE.

#l+ 1:

@ _, az, A-Z

B+ 2:



-Za-20-

NHEAASHEIEF ST AE, MESHE, @87/ & GEEIERNI S AR, X2 Azl
#l+ 3:

SSES

o MEMAIRIRESHZIHNL (DFA, Deterministic Finite Automata)
— F ORISR RIS #SE ascii BB FFRF .
— MEA—ANREH R, BANFRHELZR N —FRIRESEB N,
o JFFEMATRIRES B3I (NFA, Nondeterministic Finite Automata)
— B REEEHN L5 5402 ascii TR, BEAE e
— MRS K, B REX B2 2R FE
— I e FERIMIES, ANTEFEFRFE PR o

o B ANEIPLEEERZ TR, B EACAAAE ISR T, RN B SRR
IRV, RIREE A TR B A 75, BIE— D& IRE.

5 RFIEMRERELA NFA

T IEMFRIEXMIE A NFA, (#15—DFRFH BEPEZ A NFA #3224 HACG XA 747 8 2 IR &A
AETR TR NITTR . A8 N HEE SCRIES, BATHIEH I NFA B2 37— Mg, — &, H
REWRINE R BRI R AANE, & mrTREEE A .

c ) NFA K%,

&0

e 1) NFA #i

&0



1% NFA %13 DFA

KEETTE: BREAE NFA A HAa T Re b T HIREHES .
(IR

o IEMFEIAR: if|l a-2a-21[ 0-9a-za-7]%

« NFA:

o EIHIRE: {INIT, A, G}
i: {INIT,A,G} - {B,C,D,E,F,H, LK}
f: {B,C,D,E,F,H LK} > {D,EF J K}
_0-9azA-Z: { D,E,F,J, K} > {D,E, F, K}
_0-9azA-Z: { D,E,F, K} - {D,E, F, K }
_0-9a-eg-zA-Z: { B,C,D,E,F, H, L K} - {D,E,F, K }
_a-hj-zA-Z: { INIT,A,G} - {B,C,D,E, F,K }
_0-9azA-Z: { B,C,D,E,F, K} - {D,E,F, K }

o MIEAE AT DFA:
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