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1. Can overflow ever occur when values are added in two’s complement notation with one
value positive and the other negative? Explain your answer. (10%)

2. MP3 takes advantage of the properties of the human ear, temporal masking and frequency

masking. Explain what are temporal masking and frequency masking, respectively.
(10%)

3. What is a virtual memory? (10%)

4. Suppose you want to interchange the values stored in memory cells 2 and 3. What is wrong
with the following sequence of steps:

Stepl: Move the contents of cell 2 to cell 3.
Step2: Move the contents of cell 3 to cell 2.

Design a sequence of steps that correctly interchanges the contents of these cells. (10%)



. The Euclidean algorithm finds the greatest common divisor of two positive integers X and
Y by the following process. (Assuming that X is larger than Y.) As long as the value of
neither X nor Y is zero, continue dividing the larger of the values by the smaller and
assigning X and Y the values of the divisor and remainder, respectively. (The final value of
X is the greatest common divisor.) Express this algorithm in C language. (10%)

. What advantage does public-key encryption have over more traditional encryption
techniques? (10%)

. What is a router? (10%)

. When software is divided into manageable units, generally called modules, the design of
modules should consider coupling, cohesion, and information hiding. Define coupling,
cohesion, and information hiding. (10%)

. Give a formula for finding the entry in the i row and ji column of a
two-dimensional array if it is stored in column-major order rather than
row-major order and R is the number of rows in the matrix. (10%)

10. Describe how a stack can be implemented in a high level language in terms of
one-dimensional array and how the stack pointer is implemented. (10%)



