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1. A perceptron unit has an input weight corresponding to each of its
input (which can be either 0 or 1) and will output 1 if the overall
weighted sum of inputs be greater than or equal to a threshold,
otherwise outputs 0. Design a perceptron model using a three-by-three
(3x3) input to to distinguish the following two patterns (a) and (b)
(each dark square cell represents a sensor input as 1 or 0), justify your
design. (10%)

(a) ()

2. a. An integer number N N=1mod5, N=2mod7, N=3mod 1l
respectively, what is the second smallest positive interger for N?
(10%)

b. Find in the following list of numbers that produce the sum of 3023:
(10%)

624, 57, 1541, 771, 2184, 388, 391, 782, 2206, 304
c. Design a public key encryption system based on the list

2 3 6 12 14 and the fact that 30 and 38 are multiplicative
inverses in modular system with modular 67. (10%)

3. Network routing has different types. How does static routing differ
from dynamic routing? When will you use static routing? When will
you use dynamic routing? (10%)
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4. Answer the questions based on the following tree. (10%)

a) [5%] Which binary tree traversal method can derive an infix expression? Write
down this infix expression (Hint: Remember to add proper parentheses for

clarification.)
b) [5%] Which binary tree traversal method can derive a postfix expression?

Write down this postfix expression.

5. Consider the following ER model fragment (10%):

¢) (6%) Convert this ER model into relational model.

d) (4%) Which normal form does this model violate? State your reasons.

6. Is 2n+1=0(2n)? Is 22n=0(2n) (Note that you should reason your
answers) (10%)
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7. Describe and explain the kernel components in Operating System.
(10%)

8. Modern computers can be considered as Von Neumann machines.
Explain the major concepts of von Neumann architecture. (10%)




