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1. (6%) The following 4-bit binary numbers have a sign in the lefimost position and, if
negative, are in two’s complement form. Perform the indicated arithmetic operations and
verify the answers. Indicate if there is overflow.

(@) (3%) 1110+ 1010 (b) (3%) 0010 ~ 1011

2, (9%) Give a brief definition of each of the following:
(a) (3%) register  (b) (3%) cache memory (c) (3%) virtual memory

3. (6%) What are the differences between time-sharing and multitasking?
4, (8%) Briefly describe the necessary conditions for deadlock to be occurred.

5. (6%) What are the differences between TCP and UDP transportation protocols?
In what way could TCP be considered a better protocol for implementing the transport

layer than UDP? In what way could UDP be considered better than TCP?

6. (10%) Consider sorting the following array of integers in ascending order.
(5,3,1,9,8,2,4,7]
(a) (3%) Write the contents of the array after the third iteration of bubble sort.
(b) (3%) Write the contents of the array after the third iteration of insertion sort.
(c) (4%) Write the contents of the array after the first partitioning of quick sort has finished

(before recursive calls). Assume that the first element is chosen as the pivot.




7. (8%) Give a tight upper bound for each following function using Big-O notation.

(2) Q%)) =iin2 (b) (2%)f(n) =21%+100!
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8. (6%) Explain the difference between call-by-value and call-by-reference and give an

example of each with C code.

9. (6%) Let 4 be a 2-dimensional array A[m][n] and each element occupies one address. If the

location of A[5][20] is 1070 and A[20][5] is 1805, then what is the location of A[2][2].

10. (12%) Write the sequence in which the nodes of the following tree would be visited using

the following traversal orders.

(a) (3%) in-order  (b) (3%) pre-order  (c) (3%) post-order  (d) (3%) level-order
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11. (6%) Draw the final max heap tree that results from inserting 3, 5, 6,7, 9, 8, 2 in that order

into an initially empty heap tree.

12. (9%) In terms of the following relations, what is the appearance of the relation RESULT

after executing each of these instructions?

R relation S relation
A B C X Y
al bl 3 4 yl
a2 b2 4 5 y2
a3 b2 4 5 y3
a4 bl 5 6 y4

(a) (2%) RESULT € SELECT from § where X=5
(b) (3%) RESULT € PROJECT B, C from R
(c) (4%) RESULT € JOINR and S where RC=8.X

13. (8%) Briefly describe P, NP, NP-hard, and NP-complete problems.




