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INSTRUCTIONS: If any question is unclear or you believe some assumptions need to be made, state
your assumptions clearly at the beginning of your answer.

1. What is printed by each of the following C program?

(a) (6%)
int a=2, b=13, c;
for (c=1; b>0; b =
if (b%2 == 1) c
a = a*a;

b>>1) {
= C*a;

}
printf ("%d \n", c);

(b) (9%) |
int a[64]1={0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15};

int c=1;
for (int i=1; i<=3; i++) {
for (int j=0; j<=15; j++)
aljl = aljl+alj+cl;
c *= 2;

}
printf ("%d %d %d \n", al[0], al5], all4d]);

2. The input elements for radix sort are 642, 374, 73, 29, 284, 252. Assume the radix base is 10.
(a) (5%) What is the sequence after the first pass finishes?

(b) (5%) What is the sequence after the second pass finishes?

3. The following figure is an AVL tree.

(a) (5%) Draw the AVL tree after a new element 1 is inserted.

(b) (5%) Draw the AVL tree after a new element 4 is inserted (1 is not inserted).

4. A simple rule for the valid parenthesis format in a string consisting of left and right parentheses is that,

for each pair of left parenthesis and right parenthesis, the left should appear first, followed by the right,
possibly interrupted by zero or more pairs of left and right parentheses. For example, ()(), (() ), and
(())()arevalid. But, )(, ())(Gand)) () (( are invalid. Let p(n), n > 0, denote the number of valid
parenthesis strings for # pairs of left and right parentheses. It is assumed that p(0)=1. Additionally,
p(1)=1; p(2)=2, representing ()() and ( () ).

(a) (5%) What is the value of p(3)?

(b) (10%) Please give the recurrence relation for calculating p(#), for n > 3.

. (a) (6%) In addition to the name, what are the other six common attributes of a file? Please briefly
explain these attributes.
(b) (4%) Please explain how the interrupt chaining method works.
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6. (a) (6%) There are three common types of hardware support to address the critical-section problem.

Please briefly explain them.
(b) (4%) Please explain two fundamental IPC (inter-process communication) models.

(10%) Please explain the five steps of TLB (translation look-aside buffer) operation.

8. (20%) Fill-in questions (2 points each)

(a) When device A has a cable plugging into device B, and device B has a cable that plugs into device

C, and device C plugs into a port on the computer, this arrangement is called a ____ chain.

(b) Conceptually, the memory layout of a process includes text, data, _, and stack sections.

(¢) A ____ condition may occur when several processes access the same data concurrently. Hence, the
outcome of execution depends on a particular order in which the access takes place.

(d) A deadlock situation can arise if four conditions hold at the same time: mutual exclusion, ___ , no

preemption, and circular wait.

(e) The code is non-self-modifying code; it never changes during execution.

(f) Inverted page tables require that an identifier be stored in each entry of page table.

(g) Random-access time of an HDD device consists of seek time and ____.

(h) The ____time is the interval from the submission time of a process to its completion time (i.e., how
long it takes to run the process).

(i) Pthreads is a standard for threads.

() Swap space can be created ina _____ partition. No file system or directory structure is placed in this
space.
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