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int main(int argc, char xargv[]) {
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// argdemol.c --- print argc/argv as string

#include <stdio.h>

int main(int argc, char *argv[]) {
for(int i = 0; i < argc; ++i) { printf("%s\n", argv[i]); }
return O;
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% ./a.out aa ’bbb ccc’
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e int atoi(char *s) — XFF|% TNMNRGTEBIZEH,
e double atof(char *s) — 7% TR HEEME IZ 2 HE,

INEHIEZRUELED, XY RZIZETHRWDT, SEIX1IFZFE»SIEIZL
MU FET,



av Y RB|#K

// argdemo2.c --- sum of argument strings (as int)
#include <stdio.h>
#include <stdlib.h>
int main(int argc, char *argv[]) {
int sum = 0;
for(int i = 1; i < argc; ++i) { sum += atof(argv[i]); }
printf ("sum = %d\n", sum);

return O;

% ./a.out 3 4 5

sum = 12
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arr [ptr++] = value; // same as: arr[ptr] = value; ++ptr;

value = arr[--ptr]; // same as: --ptr; value = arr[ptr];
push 3
arr arr
S
| | | 3
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ptr » ptr
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// istack.h --- int type stack interface

#include <stdbool.h>

struct istack;

typedef struct istack *istackp;

istackp istack_new(int size); // allocate new stack

bool istack_isempty(istackp p); // test if the stack is empty
void istack_push(istackp p, int v); // push a value

int istack_pop(istackp p); // pop a value and return it
int istack_top(istackp p); // peek the topmost value
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// istack.c --- int type stack impl. with array

#include <stdlib.h>

#include "istack.h"

struct istack { int ptr; int *arr; };

istackp istack_new(int size) {
istackp p = (istackp)malloc(sizeof (struct istack));
p->ptr = 0; p—>arr = (int*)malloc(size * sizeof(int));
return p,

+

bool istack_isempty(istackp p) { return p->ptr <= 0; }

void istack_push(istackp p, int v) { p—>arr[p->ptr++] = v; }

int istack_pop(istackp p) { return p—>arr[--(p—>ptr)]; }

int istack_top(istackp p) { return p->arr[p->ptr - 1]; }
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// reversestr.c —--- print argv[l] in reverse order

#include <stdio.h>

#include <stdlib.h>

#include "istack.h"

int main(int argc, char *argv[]) {
istackp s = istack_new(200);
char *t = argv[1];
for(int i = 0; t[i] != ’\0’; ++i) { istack_push(s, t[il); }
while(!istack_isempty(s)) { putchar(istack_pop(s)); *}
putchar(’\n’);

return O;
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% ./a.out ’this is a pen.’

.nep a si siht
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// test_istack.c --- unit test for istack.
#include <stdio.h>
#include <stdlib.h>
#include "istack.h"
void expect_int(int i1, int i2, char *msg) {
printf ("%s %d:%d %s\n", (i1==i2)?"0K":"NG", i1, i2, msg);
+
int main(int argc, char *argv[]) {
struct istack *s = istack_new(200);
istack_push(s, 1); istack_push(s, 2); istack_push(s, 3);
expect_int (istack_pop(s), 3, "push 1 2 3 ; pop");
expect_int(istack_pop(s), 2, "pop");
istack_push(s, 4);
expect_int (istack_pop(s), 4, "push 4; pop");
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expect_int (istack_pop(s), 1, "pop");
return O;

¥
FELTHNTIROE Y,

%h ./a.out

OK 3:3 push 1 2 3 ; pop
OK 2:2 pop

OK 4:4 push 4; pop

OK 1:1 pop
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TWeb, FEVWRAH 720D £9 (2 ZTEHAFEMUNETHEEADY,
T EIZBALZT7 VT AL Z2C 7O I AMILZEDERUET, XFEH
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WR] ZRUFET, XFHORBFEFTRZESIIAZY IBERLIEIEST
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// barancel.c --- see if parentheses are balanced in input
#include <stdio.h>
#include <stdlib.h>
#include "istack.h"
bool balancel(char *t) {
istackp s = istack_new(200);
for(int i = 0; t[i] !'= ’\0’; ++1i) {
char ¢ = t[i];
if(c == () {
istack_push(s, c);
} else if(c == ?)’) {
if (istack_isempty(s)) { return false; }
istack_pop(s);

+

return istack_isempty(s);

20



+
int main(int argc, char *argv[]) {
for(int i = 1; i < argc; ++i) {
printf("%s : %s\n", argv[i], balancel(argv[i])?"OK":"NG");
+

return O;

by
iz~ U ET,

% ./a.out ’((a))’ ’(a))’
((a)) : OK
(a)) : NG

21
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// test_barancel.c --- unit test for balancel

#include <stdio.h>

#include <stdlib.h>

#include "istack.h"

char *bool2str(bool b) { return b ? "true" : "false"; }

void expect_bool(bool bl, bool b2, char *msg) {
printf ("%s %s:%s %s\n", (bl==b2)7"OK":"NG",

bool2str(bl), bool2str(b2), msg);

}

(balancel here)

int main(void) {
expect_bool(balancel("((a)(D)"), true, "((a)O)");
expect_bool(balancel (") (a) O ("), false, ")(a) O (");
expect_bool(balancel("((a) ("), false, "((@)(O");

22



expect_bool(balancel("(a)())"), false, "(a)(D)");
expect_bool(balancel ("(((())))"), true, "((COI))");

return O;

+
EATHNTIRODE Y,
% ./a.out

0K true:true ((a)())
0K false:false ) (a)()(
0K false:false ((a)()
0K false:false (a)())
0K true:true (((())))
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c. EEITWEMN, T TNDh > IS E F v 795 (> Z[H
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ZhEd D),
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3 *x 2+ 4
3+ 2 x4

FERLIEE TEHEFOF UMM ENENE D ZEIEIE TS LW EERH -7
DUTHEMTY, ZEAEXEOBITIE I*] 2EIGHREL £dh, 22 TRERE
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DEZEHRAUTHRICEIHMA D Z LT, RKOLDZAMNERETEL] £5ICLET,
FED20ODOH# BEFILKICUTAZL & D (BREGLIKIFHAGEIZE IR S L i
PTNEVIHEDHDIDTENEXR >TNET),

32x4+ — 64+ —>10 [3Lo228iI2EDIZ, 4% ET ]
324%+ — 38+ —> 11 [3& 242t D%., B9
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// postfixl.c —- convert infix to postfix (w/o parentheses)
#include <ctype.h>
#include <stdio.h>
#include <stdlib.h>
#include "istack.h"
int operprec(int c) {
switch(c) {

case ’+’: case ’-’: return 1;

case ’x’: case ’/’: case ’Y’: return 2;

case ’7’: return 3;

default: return O;

kL

void postfixl(char *t, char *u) {
istackp s = istack_new(200);
for(int i = 0; t[i] != ’\0’; ++i) {

31



char ¢ = t[i];
if (isdigit(c)) { *u++ = c; continue; }
while(!istack_isempty(s) &&
operprec(istack_top(s)) >= operprec(c)) {
*u++ = istack_pop(s);
+
istack_push(s, c);
}
while(!istack_isempty(s)) { *ut+ = istack_pop(s); }
xu++ = 2\0’;
}
int main(int argc, char xargv[]) {
char buf [200];
for(int i = 1; i < argc; ++i) {
postfixl(argv[i], buf);
printf ("%s => %s\n", argv[i], buf);
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return O;
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% ./a.out ’1+2x3+4°
1+2%3+4 => 123%+4+

TNTIEBART AN ZED £9, SEIETETE, XFHIBFERZR DT, expect_str
HEDLTAMBLXN £F, XTFHDEIZIET A 75V D stremp 25 DT,
string.h @D include WHETT, strempldk [FFLWVWE 0ZIKT ] DT, XFF|OK
¥ NG OFLEMNINETE KT,
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// test_postfixl.c -—- unit test of postfixil
#include <ctype.h>
#include <stdio.h>
#include <string.h>
#include "istack.h"
(operprec, postfixl here)
void expect_str(char *sl, char *s2, char *msg) {
printf("%s ’%s’:’%s’ %hs\n", strcmp(sl, s2)7"NG":"OK", sl, s2, msg);
}
int main(void) {
char buf [200];
postfix1("1+2%3", buf); expect_str(buf, "123*+", "1+2%3 => 123%+");
postfix1("2*3+1", buf); expect_str(buf, "23*%1+", "2%x3+1 => 23*1+");

return O;
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BB 2 FOTERELBOHIEZ ZDOEFEIE, TEIEFLXE2LHHL THFE
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b. EOHBERBRELB T TV T MMIFEIIKIE U TR, FERAHEZ 5 & 5
IBEEL TAa L, (B b FEIIR T T 7T A0 & 5 IZH Sl % A,
PHCHFRIMD & Z A TGS D5 MRS ETHEA LU THNT S, )

c. BERLIEICAMT S 72 TR, TOLEBKEREZE LITAZ Y V TlE% G
BUTADMHEZKDD L DI &, ANTHNDBUZ 1M ZH, R 247
PAETH->T &,
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CZETIHEBREZBEOAZY 72O TREULD, e 2IEEBER Y, o
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// pstack.h --- pointer type stack interface
#include <stdbool.h>

struct pstack;

typedef struct pstack *pstackp;

pstackp pstack_new(int size);

bool pstack_isempty(pstackp p);

bool pstack_isfull(pstackp p);

void pstack_push(pstackp p, void *v);

void *pstack_pop(pstackp p);

void *pstack_top(pstackp p);

T MR void«IZ R o /27217 T4, BB, ERIZIIA L RA VA Z2H/O D
ITTTH, TIUIBTHRD EDIZ, void¥EDETHF Y A MNUTIHRNET, FEHED
HERUEL & D,
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// pstack.c --- pointer type stack impl. with array
#include <stdlib.h>
#include "pstack.h"
struct pstack { int ptr, lim; void **arr; };
pstackp pstack_new(int size) {
pstackp p = (pstackp)malloc(sizeof (struct pstack));
p->ptr = 0; p->lim = size; p->arr = (void**)malloc(size * sizeof (void*).
return p,
+
bool pstack_isempty(pstackp p) { return p->ptr <= 0; }
bool pstack_isfull(pstackp p) { return p->ptr >= p->lim; }
void pstack_push(pstackp p, void *v) { p—>arr[p->ptr++] = v; }
void *pstack_pop(pstackp p) { return p—>arr[--(p->ptr)]; }?}
void *pstack_top(pstackp p) { return p->arr[p->ptr - 1]; }
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ER void* R DT, TNZMANRTKEMNT DEHIFH L U TiZvoid*x*xIZ/RB &
WHEELTLSEIY, Tk, 2h2dioT 77140V D EFHEEZ P> TAET,

// reversefile.c --- input a flie and output upside-down
#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include "pstack.h"

bool getl(char s[], int lim) {

int ¢, 1 = 0;

for(c = getchar(); c != EOF && c != ’\n’; c = getchar()) {
sli++] = c; if(i+1 >= 1lim) { break; }

}

s[i] = °\0’; return c != EOF;

+

int main(void) {
char buf [200];
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pstackp s = pstack_new(200);
while(getl(buf, 200)) {
char *t = (char*)malloc(strlen(buf)+1);
strcpy(t, buf); pstack_push(s, t);
}
while(!pstack_isempty(s)) {
char *t = (char*)pstack_pop(s); printf("%s\n", t); free(t);
}

return O;
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TOHBDORA Vv REEAET, KDY EFTHAKD 26, SEIFIEKEA L
BRSO NIUETHN, L6 ZDFIEE S HEDLRNDTfree LTWE T, H
Efl %2 R U £,

h ./a.out

this 1s a pen.

that is a dog.

how are you?

"D < Ctrl-DTH#bHY DHI
how are you?

that is a dog.

this 1s a pen.

25 for DEFETHOEHRES 2L TVAEVREND L, B cd i b for WD LB TERBTINHTT,
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ITT 4 XBRETONIETIE, TOWT %D, LEAETORARHIRAT X

&R T —ABEENPBEELINET, 1 DODOBRFIFHELE) A N2 #> 22T

T, AZY I E2D [HPNEDET] fi5 28T, £DLD 27 —FHEN

ENE 3, TOMEFIRDEY T,
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| this is a pen. |

| this is a pen. |
--- current position --- | that is a dog |
backward
| that is a dog | upper stack insert | how are you? |
| today is fine. | \ | Teaoen | --- current position ---
| yeserday snowed | | i’ 2000 | | today is fine. |
| yeserday snowed |
--- current position ---
| this is a pen. | | today is fine. |
| that is a dog | / [veserday snowed | | this is a pen. |
| today is fine. | | that is a dog |
forward lower stack —
» --- current position ---
--- current position --- delete
| yeserday snowed | | yeserday snowed |

8: 2DDAXY I %W HHENY T 7
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