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1 #include <stdio.h>
2 #include <stdlib.h>
3
4 #define MAXSIZE 1000
5
6 struct LIST {
7 struct LIST * next;
8 char *word;
9 };
10
11 main(){
12 char buf [MAXSIZE];
13 struct LIST *h, *t, *tmp;
14
156  /* for making dummy leading node */
16 h = (struct LISTx)
malloc(sizeof (struct LIST));
17 if (h == NULL){

18 perror("memory allocation error");
19 exit (EXIT_FAILURE);

20}

21

22 t = h;

23 h->next = NULL;

24

25 while(1){

26 printf("input a word: ");

27 fgets(buf, MAXSIZE, stdin);

28 if (strcmp(buf, "owariln") == 0){
29 break;

30 }
31
32 tmp = (struct LIST*)
malloc(sizeof (struct LIST));

33 if (tmp == NULL){
34 perror ("memory allocation error");
35 exit (EXIT_FAILURE);
36 }
37
38 tmp->word = (char*)malloc(strlen(buf)+1);
39 if (tmp == NULL){
40 perror ("memory allocation error");
41 exit (EXIT_FAILURE);
42 }
43 strcpy (tmp->word, buf);
44
45 t->next = tmp;
46 tmp->next = NULL;
47 t = tmp;
48 }
49
50 for(tmp = h->next;

tmp != NULL;

tmp = tmp->next){
51 printf("%s", tmp->word);
52 }
53 }
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#{
#include <stdio.h>
#include <stdlib.h>

#define MAXSIZE 1000

struct LIST {

struct LIST * next;
9 char *word;
10 };

00N O WN -

12 int lineno=1;
13 struct LIST *h, *t, *tmp;

14 %}
15
16 %h
50 [_A-Za-z][_A-Za-z0-9]* {
51 tmp = (struct LIST*)
malloc(sizeof (struct LIST));
52 if (tmp == NULL){
53 perror ("memory allocation error");
54 exit (EXIT_FAILURE);
55 }
56
57 tmp->word = (charx)
malloc(strlen(yytext)+1);
58 if (tmp == NULL){
59 perror ("memory allocation error");
60 exit (EXIT_FAILURE);
61 }
62 strcpy (tmp->word, yytext);

63
64 t->next = tmp;
65 tmp->next = NULL;
66 t = tmp;
67 }
68 . { /* do nothing */ }
69 "\n" { lineno++; }
70
71 W
72 main(){
73
74 /* for making dummy leading node */
75 h = (struct LIST*)
malloc(sizeof (struct LIST));
76  if (h == NULL){

7 perror("memory allocation error");
78 exit (EXIT_FAILURE) ;
79 %
80
81 t = h;
82 h->next = NULL;
83
84 while(yylex()!=0){
8 }
86
87 for(tmp = h->next;
tmp !'= NULL;
tmp = tmp->next){
88 printf ("%s\n", tmp->word);
89 }
90 }
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if_stmt

if expr then stmt

else_stmt

else st2

if expr then stl

if_stmt

if expr then if_stmt

else_stmt
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if expr then stl else st2
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50 { for(tmp2=h;

51 tmp2->next != NULL;

52 tmp2 = tmp2->next){

53 if (strcmp(tmp2->next->word, yytext)>0){
54 break;

55 }

56 }

57

58 tmp = (struct LISTx*)
malloc(sizeof (struct LIST
59  if (tmp == NULL){

60 perror("memory allocation error");
61 exit (EXIT_FAILURE) ;

62 }

63

64 tmp->word = (char*)malloc(strlen(yytext)+1);
65  if (tmp == NULL){

66 perror("memory allocation error");
67 exit (EXIT_FAILURE) ;

68 }

69 strcpy (tmp->word, yytext);

70

71 tmp->next = tmp2->next;

72 tmp2->next = tmp;

73 }
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1. a= ...
2. 2*%3-a ...

50 {
51  for(tmp2=h;
52 tmp2->next !'= NULL;
53 tmp2 = tmp2->next){
54 if (strcmp(tmp2->next->word, yytext)>0){
55 break;
56 }
57 }
58
59  if (strcmp(yytext, tmp2->word)!=0){
60 tmp = (struct LIST*)
malloc(sizeof (struct LIST));
61 if (tmp == NULL){
62 perror ("memory allocation error");
63 exit (EXIT_FAILURE);
64 }
65
66 tmp->word = (charx)
malloc(strlen(yytext)+1);
67 if (tmp == NULL){
68 perror ("memory allocation error");
69 exit (EXIT_FAILURE);
70 }
71 strcpy (tmp->word, yytext);
72
73 tmp->next = tmp2->next;
74 tmp2->next = tmp;
7%}
76 }
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1 Ytoken NUM

2 Ytoken NL

3 %k

4 LIST : LIST E NL { printf("%d\n", $2); }
5 | /* empty x/

6 H

7

8 E :EC+ T { $$ = $1 + $3;
9 | E’>-> T {$$=2%1-$3; }
10 | T{$$=291; 2}

11 5

12

13 T T x> F { $$ = $1 % $3; 2
14 | T/ F{$$=2%1/$3; 1}
15 | F{ $$=291; 3

16 H

17

18 F : NUM { $8 = $1; }

19 I >C E ) { $$ =82; }

22 Wh
24 #include "lex.yy.c"
26 main(){

27 yyparse() ;
28 }

1 %%

2 [0-9]1+ { yylval = atoi(yytext); return NUM; }
3 "+" { return ’+’; }

4 "x" { return ’*’; }

5 m-n { return ’-’; }

6 "/" { return ’/’; }

7 "(" { return > (C’; }

g " { return ’)’; }

9 [ \t] { /* do nothing */ }
10 "\n" { return NL; }

11 { return yytext[0]; }
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%
int ident[26];
%t

Jitoken NUM
Jitoken IDENT
Jitoken NL

Do

9 LIST :

00N O WN -

LIST Es NL { printf("%d\n", $2); }

10 | /* empty */

11 ;

12

13Es : E{ $$=9$11}

14 |A{ /000100000

$$=$1 00000 =/ }

17 A : IDENT °’=’ E {
18 $$ = ident[$1 - ’a’] = $3;
19 }
20 H
21
22 E :E+ T { 88 =$1 + $3;
23 | E’->T{$$=291-$3; }
}

24 | T { $$ = $1;

26

27 T : T *> F{$$=29%1x*$3; }
28 | T/ F{$=291/8$3;}
29 | F{$$=9%1;}

30 H

31

32 F : NUM { $$ = $1; }

33 | IDENT { $$ = ident[$1 - ’a’]; }
34 | >C E )’ { $$ = $2; }
35 5

36

37 %h

38

39 #include "lex.yy.c"

40

41 main(){

42 int i = 03

43

44  /* the initialization of ident */
45  for(i=0; i<26; i++){
46 ident[i] = 0;

47 b

48

59  yyparse();

50 }
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1 %token NUM

2 Jitoken IDENT

3 %token NL

4 %h

5 LIST : LIST Es NL { printf("%d\n", $2); }
6 | /* empty */

7 H

8

9 Es E

10 | A

11 ;

12

13 A : IDENT ’=’ E { /* some actions */ }
14 ;

15

16 E :EC+ T { 88 =9$1 + 83; }
17 | E’->T{$$=291-$3; }
18 | T{$$=281; 1}

19 5
20
21 T T * F { $8 = $1 * $3; }
22 | T2/ F{$$=29%1/83; }
23 | F{$$=281;}
24 H
25
26 F : NUM { $$ = $1; }
27 | IDENT { /* some actions */ }
28 | >C E )’ { $$ = $2; }
29 ;
30
31 Wk
32
33 #include "lex.yy.c"
34
35 main(){
36 yyparse();
37 }
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[_a-zA-Z] [_a-zA-Z0-9] * { /* action */ }
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[a-z]
ll+ll
Wy
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[ \t]

"\Il"

yylval = atoi(yytext); return NUM; }
return IDENT; }

return ’+’; }

return ’*’; }

return ’-’; }

return ’/’; }

/* do nothing */ }

return NL; }

return yytext[0]; }
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#define YYSTYPE double
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struct ST {
int val;
double dval;
};

union UNI {
int val;
double dval,;
};
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%union {
char *name;

int val;
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typedef union {
char *name;
int val;
} YYSTYPE;
extern YYSTYPE yylval;
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main(int argc, char* argv[]){
extern FILE *yyin;

if (arge>1){
if ((yyin = freopen(argv[argc-1],"r",stdin))
== NULL){
fprintf (stderr,
"Can not open file %s\n",
argv[argc-1]);
exit(1);
}
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#{
#include <stdlib.h>

char *tname;

%}

%

[0-9]1+ {
9 return NUM; }
[_a-zA-Z] [_a-zA-Z0-9]* {

00N O WN -

if (tname==NULL){

exit (EXIT_FAILURE);
14 }
strcpy(tname, yytext);

nyn
[yl

return ’+’; }
return ’*’; }
return ’-’; }
return ’/’; }
/* do nothing */ }
return NL; }
return yytext[0]; }

{
{
n_n {
II/II {
[ \t] {

{

{

"\n"

yylval.val = atoi((char*)yytext);
tname = (char*)malloc(strlen(yytext)+1); }

perror("memory allocation");

yylval.name = tname; return IDENT; }

O 11: 01200 LexOO

goooo

oooOoOo0ooooocooooobooooooan
#include 00O 00OO00OD01000000000OO
obooobooooboobooD 120000 Yacce
O2000%0000nmain00000 3000000
obOoobooooooooooboboobooono
ubboobboboboobuodbdudid main.c
U0DO#include UOODOOOO0OO00DOOOOO0ODO
uobooboobooobooboobooobooog
gboooboboobooboooonod

Oo0O0ODODODODOOOO0O00000O%tokenD O
gbobogbooobooboubooboboobogan
gbobooboboobooboboobobooo
00000000 YaccOOOOOOD-dOODOODO
oobob0o0oboobooooobodd y.tab.hO
vbobooboboobaobobooboboan
gboooboooo

1. 0000000000
hoge. 10000000 100000000DO0O
oo

3t
#include "y.tab.h"

11

h}
.yacc -d hoge.y OO0
.lex hoge.10 00

.cc -c y.tab.c (y.tab.oO O OO)
.cc —c lex.yy.c (lex.yy.oOOOO)
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.cc main.c y.tab.o lex.yy.o -1y -11

goooooooooooooooogoooon
oooooooocoooooobocoOooooooboon
gobodobooboobooobodd makedd OO0
make 00 O0000000000000O0O Makefile
OoboooOooooboocoooobooOoboocooono
oooooboobocooooooooooooooon
00oo0oooUooo«(0oo0)oo0oooooo
goooooooooooooooogooooon
gooooooooooboooooooooooon
00 140 YaccO LexOO OO OO MakefileOOO
Ubodbodoibdd clean 000000000000
make clean 000000000 O0O00O0O0O00O0O0O
ooooooo

Ui4000000000000000000020
make U0 O0ODO0O Ohoge.10hoge.yO O a.out OO
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Yunion {
char *name;
int val;

}

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

struct VALS {

int val;
char *name;
struct VALS *next;
};

struct VALS x*h, *t;

int getval(char*);

int setval(char*, int);
%}

Jitoken <val> NUM
Jitoken <name> IDENT

%token NL

%type <val> Es

%type <val> A

%type <val> E

%type <val> T

%type <val> F

%

LIST : LIST Es NL { printf("%d\n", $2); }
| /* empty */

Es :E{ 88 =81; }
| A{%$$=281;1

A : IDENT °’=’ E {

$$ = setval($1l, $3);
}

E tE+ T { $$ =$1 + $3; }
| E’-> T{$$=2%1-%3; 2
| T{$$=281; 1}

T : T ’%x> F{$$=29%1x $3; }
| T2/ F{$$=29%1/83; }
| F{$$=291;}

F : NUM { $% = $1; %
| IDENT { $$ = getval($1); }
| >C E )’ { $$ = $2; }

%

#include "lex.yy.c"

63

64 main(){

65 int i = 0;

66 struct VALS *tmp;

67

68 h =t = (struct VALS%*)
malloc(sizeof (struct VALS));

69 if (h==NULL){

70 perror ("memory allocation");

71 exit (EXIT_FAILURE);

72 }

73

74 h->next = NULL;

75

76  yyparse();

77}

78

79 int getval(char* name){

80  struct VALS *tmp;

81
82  for(tmp=h->next;
tmp != NULL;
tmp = tmp->next){
83 if (strcmp(tmp->name, name)==0){
84 return tmp->val;
85 }
86 }
87
88 return O;
89 }
90

91 int setval(char* name, int val){
92 struct VALS *tmp;

93
94  for(tmp=h->next;

tmp != NULL;

tmp = tmp->next)q{
95 if (strcmp(tmp->name, name)==0){
96 break;
97 }
98 }
99
00  if(tmp == NULL){
01 tmp = (struct VALS*)

malloc(sizeof (struct VALS));

02 if (tmp == NULL){
03 perror ("memory allocation");
04 exit (EXIT_FAILURE);
05 }
06 tmp->name = name;
07 tmp->val = val;
08
09 t->next = tmp;
10 tmp->next = NULL;
11 t = tmp;
12}
13 else {
14 tmp->val = val;
15}
16
17 return val;
18 }

0122 000000000000000 YaccOOO (ex8.y)

12



cC = cc
a.out : lex.yy.o y.tab.o main.o

$(CC) lex.yy.o y.tab.o main.o -ly -11
lex.yy.o : lex.yy.c
$(CC) -c lex.yy.c

y.tab.o : y.tab.c

$(CC) -c y.tab.c
lex.yy.c : hoge.l
lex hoge.l

y.tab.c : hoge.y
yacc hoge.y

: main.c
$(CC) -c main.c

main.o

clean
rm -rf *7 *.0 y.tab.c lex.yy.c

O 14: Makefile O O
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ex8.yl ex8.1 0000000000 Omake 00O
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1.0 14 000000 hoge U ex83 ODODOODO
Makefile OO O ODOO
2.ex8.10 20000000 #include "y.tab.h"
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3.ex8.yl 2000%400001
#include "lex.yy.c"OOOOOOOOOOOO
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00)o
4.ex8.y0000%{0%}00000000 main.c
00000000 (ex8.yOOoQ)o
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gbooboobgobboooboboobobooon
goboooboobooboooooooboonbn
ooo

gbooboboobooboogbobooboban
gbooboobgooboboboobobooooon
gobooobooobbooboooboooobooono
010000

E

E

| i .

T T

] ;

F F F

nEan

1 + 2 = 1 2 3
O 15 1+2«3 000000000 (@) 00000
o @d



5.1.2 0000

gbboobooobooobooboooooobooon
oboooooobooooooboooboobooonoo
oboboobooooooobooboobboooboobooo
gboooobooboooboobooobooboooo
gbooooobooooooboooobooboooo
oboooooooooboooboooboobooonoo
obooooboooooboboobooobooboobooo
oooooboooooooobooobbooboooo
gboboobooboooboobooboooooooo
gboocobOobooooboboooboobooon

gooobobooooooobooboooooooooon
obooobooobooboooboooooooboo
oboooboooboooooobooooooboobooo
gbooobooooooboooboooooboooo
gbooooooboobooboobooboooo
oobooooOoobooOoooboooobooooobooooo
obobooooooobooobooboooboobooog
oboooooob20b000000000bDO0bDOoon
gbooooooboobooboobooboooa
oboooooboooogoo

0000000000 000000000d (traverse)d
ooood

5.1.3 CO0OODOOOOOODOO

gboobbooboOo200bbooboobooobn
gooobbooouboboooobooooooboog
gbobooooobooobooboooooooooo
obooobooobOoobooboooooobooonoo
00000 (subexpression) 10000000 OO0O
gooono

0ooobooOoooo cooobooooooon
gbobooobbooooobobooobooboooobogoo

struct NODE {
int opcode; /* the number of operator */
int val;
struct NODE *left_child, *right_child;
};

opcode 1O OUOOOODOOOOOOODOOOO
gl1oobodbogoboooooboboooooboboo
gboboobooobooboobobOobbdvaltnDO
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ood

U000Oleft_child O right_childOOOOOO
Oo0o0ooO0o00oooOooooon

ooooooooirooooobooobooooo
ooooooooooo

oooooboooooobooboooOoooooDo
oooooboo0o0ooooooooooooooon
OO00O000000D00O00D00D00O0 makenode
ocooooooooo

struct NODE* makenode
(struct NODE *1, struct NODE *r, int no, int val);

O0o0000o0ooooUooooUooooo(@uoo
0000)00000o0ooo0ooooooooooUo
obooooboobooooboobooobooooo
obooobOobooooboobon

5.2 YaccOOODOOOODO

oobooooooooboooboobooobooon
gboobodobgooboobooboboboobonbd
Oo0o0o0ob0obooboboobOoboOon YaccOOO
goooooo

oboooobooooobobooooooobooon
uboogooboobbooboobooobooo

5.2.1 0O00OO0OO

obooooOsbO0booooobooon

ooobosdbobooobooooboboobooon
boooooobiliboooobooooboooo
040500000000000000

LIST : E NL ;

5.2.2 [0O0O00OOO0OOOODOOO

0000000000000000 yylvalOOO
0000O000OYaceDOOOOODODOOOOOO
00000000000000000000 1000
000000000000000000000000
000000000000000000000000
yylval0O0OOOO0O0O0000
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00o0000o0ooobobood YaccOOOOOOOO
O0000000Ostruct NODE *root; DO OO OO
0000000000000000000 root = $2;
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goooooood

5.2.3 0000 (QOO0O0DO0)

0000o00o0oo0oooOooOoo (o 1e)0ooo
uboboobOoobooooboooooon

void traverse(struct NODE *n){
if (n->lc '= NULL){
traverse(n->1c) ;
}
if (n->rc != NULL){
traverse(n->rc);
}
if (n->nodecode == 0){
9 printf(" %4 ", n->val);
10 }
else {
printf(" %c ", n->nodecode) ;
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59
60
61
62
63

64
65
66
67
68

69
70
71
72
73
74
75
76
7
78

79
80
81
82

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

#define MAXSIZE 1000

struct LNUM {

int lineno;

struct LNUM *next;
};

struct LIST {
struct LIST * next;
char *word;

struct LNUM x*h;
struct LNUM x*t;
};

int lineno=1;

struct LIST *h, *t, *tmp, *tmp2;
struct LNUM *tmp3;

YAz

T

[_A-Za-z] [_A-Za-z0-9]* {
for (tmp2=h;
tmp2->next != NULL;
tmp2 = tmp2->next){
if (strcmp(tmp2->next->word,
yytext)>0){
break;
}
}

tmp3 = (struct LNUMx)
malloc(sizeof (struct LNUM));
if (tmp3 == NULL){
perror("memory allocation error");
exit (EXIT_FAILURE);
}

tmp3->lineno = lineno;
tmp3->next = NULL;

if (stremp(yytext, tmp2->word)!=0){
tmp = (struct LISTx*)
malloc(sizeof (struct LIST));
if (tmp == NULL){
perror("memory allocation error");
exit (EXIT_FAILURE);
}

83
84

85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110

111
112
113
114
115
116
117
118
119
120
121

123

124

126
127
128
129
130

tmp->word = (charx)
malloc(strlen(yytext)+1);
if (tmp == NULL){
perror("memory allocation error");
exit (EXIT_FAILURE);
}
strcpy (tmp->word, yytext);

tmp->h =
tmp->t

tmp3;
tmp3;

tmp->next = tmp2->next;
tmp2->next = tmp;
}
else {
tmp2->t->next = tmp3;
tmp2->t = tmp3;
}
X
. { /* do nothing */ }
"\n" { lineno++; }

%ot
main(){

/* for making dummy leading node */
h = (struct LIST*)
malloc(sizeof (struct LIST));
if (h == NULL){
perror("memory allocation error");
exit (EXIT_FAILURE) ;
}

t = h;
h->next = NULL;
h->word == "";

while(yylex()!=0){
}

for(tmp = h->next;
tmp != NULL;
tmp = tmp->next){
printf("%s : ", tmp->word);
for(tmp3 = tmp->h;
tmp3 != NULL;
tmp3 = tmp3->next){
printf ("%5d", tmp3->lineno);
}
printf ("\n");
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