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Part I. weievfluriticiaillitt  

1.) v-in*-rtyvnlithunlaniaillet, wi-m11.1121 process tree it fiflainnilleilti-lia fork() Lunacitrariu 

pstree 	 fork() titnv error 

1.1 
main() { 

fork(); 
fork(); 
fork(); 
exit( ) ; 

main() 

int i; 

for (i=0;i<3;i++) { 
int pid = fork(); 
if (pid == 0) exit(0; 

} 

main() { 

int i; 

for (i=0;i<3;i++) { 
int pid = fork(); 
if (pid != 0) exit(0; 

} 

Am. ct 
2.) WaS111HNNI2Jfilill wait() YaiGlaYll parent process LLwr, child process tiiiin-r7tinnlifhi5i 

vt,11,14,nsfat7 parent process terminate don 1,110 VIAcl child process 

3.) WairitiliatiFfirvazn-nlinu popenOlunilhal71:11-d14 process 

4.) nislmaiu pipe a'-iviiim1iAnall1,1,1111n11111 sati aia parent process an: child process @t-iieN1 

nItumnislunilatil pipe Isar. fork process Mi1.111 tiataimlnli pipe 114r1114@ff1161,1111 2 

tnAktilltrina 	 vvint-hattin 

5.) lunis1.111-nA, FIFO 1,`WflalVi .iLltilliaffilItwill process eriarnnatiLltylinillai-o1ivilmi, 

mininnagIllunnJ tlItnnufhaSuin 

1.2 

1.3 
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6.) rrnk signal srvlals process 	 Rat ei-nimiel 

Ithunlm.17znautilaihrin 

7.) aStrinwalialnilernItui signal 1146-awn4IU5u,n5aivithiclo1aliJd 

Ithisnuclifiu signal ityl 

signal(SIGTERM, SIG_DFL); 

signal(SIGUSR1, SIG_DFL); 

signal(SIGHUB, SIG_IGN); 

signal(SIGKILL, SIG_IGN); 

8.) Wt1,AVIILSilniAmnalithanlaJ tiviTulitily, signal handler function aiiiiitraiATtminriirii 

process 1G151J signal TERM (Tin process lsij) uod tr;@141311 signal USR1 

iliZultunana.nr-ki terminal (a-RT.:Rum% 2 1,11tiiiit, 	 a-ammillA 2 viitc- iltnii) 

9.) vi,tafolin-nri-rviwi process 1,11114Tru, handler .iffaaltwila 8 Icon-11141 sigaction() 

10.) 1uris1,41 shared memory amilinTA.,riia307:,-viliz process •niiiiuuqi91- ronnis1.11 

pipe in fifo 	alaSuin 

11.) alumwei-autallUsunla.i tigltillun-ilarina., message queue Autilun-nhaillvvrail 

parent nu child process 

12.) 	waSuiunislia-n4 semaphore 1-Rtalt.17:-.1tririltiviitincultSnignizim 
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Part II. 	 c i-mi'ulikrmultrxutalailiinilltuu Unix 

C da1,1Jet 	 ox Luruiic,,,tatt 2 MI I1Lli1161,61/71 

tifitiLLwanthi, coordinate x,y el114ml standard input 110Z-66MIINan176th411antur15 standard output 

tit'alvintilutnaJcieltkotta@AazanintiliefuafAttn-nDualtvirattn-rstku,na,  

tk4114Thitt.lkittriltithunumThariw olattunlIJImaTuniliutwri annTmlthttnun4n ukeltrilihtta 

iilaDaiftviet-Tur.invem interprocess communication iqui4UnlisTinilealT1111,913J1:01.1 V18LI158l1tADI1tic 

e,Itktiiaal aiammkttnai ox ji-autt41,41Imil3A-Anatifutii 

ttazttaqa&Inena code tiurib 

tnuaront 66Gitt27ilad417au41q8Ja54.1172-ma1itia1witu,1146-2t671a,m17tnailltv1715ith67ia115 v181G1  

ox ,c 

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

char 	table[3][3]; 

void 	init_table(void) 
int i,j; 
for (i=0;i<3;i++) 

for (j=0;j<3;j++) 
table(i][j ]=" ; 

} 

void 	draw_table(void) { 
int i,j; 
for (i=0;i<3;i++) { 

for (j=0;j<3;j++) { 
printf("[%c]", tablefilij)); 

} 
printf("\n"); 

1 
printf(" 	\n"); 

} 
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void 	take(char c) { 
int x,y; 
while (1) { 

printf("%c turn -> input y x : ", c); 
scanf("%d %d", &x, &y); 
if ((x<0 	x>2) 11 (y<0 11 Y>2)) { 

printf("out of range\n"); 
continue; 

} 

if (table[x][y] != ") { 
printf("[%d,%d] = '%c', please choose again\n", 

x,y,table[x][y]); 
continue; 

} 
table[x][y] = c; 
break; 

} 

} 

void 	xturn() { 
take('x'); 

} 

void 	oturn() { 
take('o'); 

} 

void checkrow(char c) { 
int i,j; 
for (i=0;i<3;i++) { 

int count = 0; 
for (j=0;j<3;j++) { 

if (table[i][j]==c) 
count++; 

} 

if (count == 3) { 
printf("%c win row=%d\n", c, i); 
exit(0); 

} 

} 
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void checkcol(char c) { 
int i,j; 
for (i=0;i<3;i++) { 

int count = 0; 
for (j=0;j<3;j++) { 

if (table[j][i]==c) 
count++; 

} 

if (count == 3) { 
printf("%c win col=%d\n", c, i); 
exit(0); 

} 

} 

} 

void checkcross(char c) { 
if ((table[0][0] == c) && 

(table[1][1] == c) && 
(table[2][2] == c)) { 

printf("%c win cross backward\n", c); 
exit(0); 

} 

if ((tab1e[0][2] == c) && 
(table[1][1] == c) && 
(table[2][0] == c)) { 

printf("%c win cross forward\n", c); 

exit(0); 

} 

} 

void 	check() { 
checkrow('x'); 
checkcol('x'); 
checkcross('x'); 
checkrow('o'); 
checkcol('o'); 
checkcross('0'); 

} 

int main(void) { 
init_table(); 
while(1) { 

draw_table(); 
draw table(); 

xturn(); 
oturn(); 

check(); 
check(); 

} 
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