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AL AR R LT 4 M B (WFRA Coffman 55440 .

1) HJF &4 (Mutual Exclusion)

FE S B A BHES AL TR AR Bk HEg it —MES . RS —
ANE 55 18 SRR, T SR BB 1 L2 3 5% R R

R s ANFT ERAIL  SCHR S — ik HORR B — > R .

2) A IS4 (Hold and Wait)

FE S — AT A T FAN G IR AT 55 n] e R 2 BT BT Y B R L T I B B U T R
I TCIE A E X MESF A SR E &5 A 3R,

Al 4RSS A CDEFEA TR 1T Z R 2 A B4k Se AT, Bend, an iR %I 2 bk
5% BReA AR5 AN HERHES B BRI 2, A SBHE A MR 1.

3) JE48 5 4 F (No Preemption)

X B FL G — 55 1 SRR RE AR . BT AT 55 B o M B 9 R S L A RE 4
PR S e 4 HA AT 55

A RS AREA T REIR LB RA T ERIR 1 R PUAT IR R RE AR S A I
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4) PER R £ (Circular Wait)
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ETESERE T, A BB, e T, IEFESTF T, 5 A BRI IE L — 1R
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(2) DAL R0l S o ok S ik 22 0l FH 0 B0, O 4 e A B A0 AR A B dik /b
ESZEWNNIEIN

(3) FETH K B 5 Pl At &8 B AL o SR T ik A — B B N ARAS B, MR i C &R A 1
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(4) YAF 553G K BT U AT L 15— 8 B I (], o SR 7 R e e () P TG VR R 1S BT A B 2R
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[HPEXLG3.1] THHE DAl BB H . SCE b Al T AL LW
HJF 9 mutex] Ml mutex2, i1 T P2 AR 8T G S DX b B8 U A T A R D2 AR 1 Sl ]
HJF 81 mutex1, Bl FH B 5 81 mutex2; & 2 S5 H B % 81 mutex2, 7 H B 5 81
mutex1, I H A~ B ABFE [] B 4 O A B 85 - B2 0 B o A TR B AR A .

# include < stdio. h>

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

/1B IF W1 4R 4L ) 8 mutexl Fl mutex2
pthread mutex t mutexl = PTHREAD MUTEX INITIALIZER;
pthread mutex t mutex2 = PTHREAD MUTEX INITIALIZER;

/1278 1 AT R

void * threadl(void * arg) {
pthread mutex lock(&mutexl);
printf("Thread 1 acquired mutexl1\n");
sleep(1);
pthread mutex_lock(&mutex2);
printf("Thread 1 acquired mutex2\n");
pthread mutex unlock(&mutex?);
pthread mutex unlock(&mutexl);
pthread exit(NULL);

}

/1T 2 AT B AR

void * thread2(void * arg) {
pthread mutex lock(&mutex2);
printf("Thread 2 acquired mutex2\n");
sleep(1);
pthread mutex lock(&mutexl);
printf("Thread 2 acquired mutexl\n");
pthread mutex unlock(&mutexl);
pthread mutex unlock(&mutex2);
pthread exit(NULL);

}

int main(void) f{
pthread t tidl, tid2;
[/ 1
if (pthread create(&tidl, NULL, threadl, NULL) !'= 0) {
perror("Thread 1 creation failed");
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return 1;

}
/1B ELRE 2
if (pthread create(&tid2, NULL, thread2, NULL) '= 0) {
perror("Thread 2 creation failed");
return 1,

}

/1T 1 RIZRE 2 PAT SR
pthread join(tidl, NULL);
pthread join(tid2, NULL);
return 0;

}
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# include < pthread. h>
# include < stdio. h>

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

# define NUM_PHILOSOPHERS 5 WAk ik 6
# define NUM_CHOPSTICKS 5 /1T B

/77 )R BECA . A Tu R ARER — ST
pthread mutex t chopsticks[NUM CHOPSTICKS];

/35 % R T R AR
void * philosopher(void * num) {
int id = * (int * )num; /IS BT 2# R w5 (0~4)
int left chopstick = id; [ F IS 58 %R g5 H R
int right chopstick = (id + 1) % NUM CHOPSTICKS; /BT H5 + LOMEHED)
while (1) {

/1582 (BEAL 1 - 3 7))
printf("Philosopher %d 1E7E&E % \n", id);
sleep(rand() % 3 + 1);

/4% IR SIE IR, e 22 i R AL B+

printf("Philosopher %d 22X E A T %d\n", id, left chopstick);
pthread mutex lock(&chopsticks[left chopstick]); //FH %€ & 3 % 0l JH
printf("Philosopher %$d &t T i T %d\n", id, left chopstick);

/18 2R WU

printf("Philosopher %d 2R E#H A T % d\n", id, right chopstick);
pthread mutex lock(&chopsticks[right chopstick]); //FH2E & 34 7 0] F
printf("Philosopher $d &g T A% T % d\n", id, right chopstick);

/1AW TFHER G 5E (FEHL 1 -3 )
printf("Philosopher % d JT4fi#EZ&\n", id);
sleep(rand() % 3 + 1);

/1 SE R
pthread mutex unlock(&chopsticks[right chopstick]);
printf("Philosopher &d i F T A% T %$d\n", id, right chopstick);

/R AT
pthread mutex unlock(&chopsticks[left chopstick]);
printf("Philosopher %$d it N T ZA®E T %d\n", id, left chopstick);

return NULL;

int main(void)

{
pthread t threads[ NUM_PHILOSOPHERS]; [/ G4k A8 ID F A4
int philosopher ids[NUM PHILOSOPHERS]; AKX & k-2 ¢
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/10146 A6 T A B R B ()
for (int i = 0; i < NUM_CHOPSTICKS; i++) {
pthread mutex init(&chopsticks[i], NULL);

}

/1B VT 2 R AR

for (int i = 0; i < NUM_PHILOSOPHERS; i++) {
philosopher ids[i] = 1; VW K S &l T R
/1 BV AR A AT 2 R i 5
pthread create(&threads[i], NULL, philosopher, &philosopher ids[i]);

}

/13515 T A R 45 AR (S B X R 2R R & AT 31 )

for (int 1 = 0; i < NUM PHILOSOPHERS; i++) {
pthread join(threads[i], NULL);

}

/ /%5 8% HL B
for (int i = 0; i < NUM_CHOPSTICKS; i++) {
pthread mutex destroy(&chopsticks[i]);

}

return 0,

}

BT 45 R 3.4 o,

o 4-wirtual-nachine: % g deadlock _exi.c -lpthread -o deadlock ex2

% . fdesdlock_exi

Philosopher 2 is eating.
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Al E X T NUM_PHILOSOPHERS #l NUM_CHOPSTICKS K 5. %&/nR~A 5 (iiF
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