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1

Please fill in the blanks with initial values for the three semaphores and add P()

and V() semaphore operations such that the process is guaranteed to terminate.
(NOTE: You can only fill in one P(x) or V(x) operations)

1 /∗ I n i t i a l i z e x ∗/
2 int x = 1;

3
4 /∗ I n i t i a l i z e semaphores ∗/
5 sem_t a, b, c;

6 sem_init (&a, 0, _____);

7 sem_init (&b, 0, _____);

8 sem_init (&c, 0, _____);

9
10 void thread1 ()

11 {

12 while (x != 12) {

13 _________;

14 x = x * 2;

15 _________;

16 }

17 exit (0);

18 }

19
20 void thread2 ()

21 {

22 while (x != 12) {

23 _________;

24 x = x * 3;

25 _________;

26 }

27 exit (0);

28 }

2

The following code implements a simple stack.

1



1 typedef struct Node {

2 struct Node *next;

3 int value;

4 } Node;

5
6 void push(Node **top_ptr , Node *n) {

7 n->next = *top_ptr;

8 *top_ptr = n;

9 }

10
11 Node *pop(Node ** top_ptr) {

12 if (* top_ptr == NULL)

13 return NULL;

14 Node *p = *top;

15 *top_ptr = (* top_ptr)->next;

16 return p;

17 }

2.1

Is this implementation thread-safe?

2.2

Use semaphore to protect the operations towards the stack.

3

Initially, counting semaphore S is initialized with value 2. What is the maximum
possible value of x after all the processes complete execution.

Process 1 Process 2 Process 3 Process 4
P(S) P(S) P(S) P(S)

x = *addr x = *addr x = *addr x = *addr

x = x + 1 x = x + 1 x = x - 2 x = x - 2

*addr = x *addr = x *addr = x *addr = x

V(S) V(S) V(S) V(S)
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