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A. Explain the following terms (20%)
1. Machine cycle 6. Dangling reference

2. Unicode 7. Garbage collection
3. DRAM 8. Complete binary tree
4. Mutual exclusion 9. Connected component
5. Digital signature 10. External sort

B. Answer the following questions (80%)

11. Represent the decimal number, —120, in (a) unsigned (b) sign-and-magnitude (c) one’s complement,
and (d) two’s complement integer representations, respectively. Show the detailed steps of your
derivation. (8§%)

12. An imaginary computer has five data registers (RO to R4), 4096 words in memory, and 20 different
instructions (add, subtract, etc.). A typical instruction uses the following format: load 565 R2, where
“565” is a memory address. Also, the computer uses the same size of word for data and instructions.
What are the sizes in bits of each of the following: (a) instruction, (b) data, (c) instruction register,
(d) data register, (¢) program counter, (f) data bus, (g) address bus, and (h) control bus? (8%)

13. A program for adding two numbers is residing in memory addresses 080
to 083, and two pieces of data are already loaded in memory addresses
100 and 101, as shown in Figure 1. List the contents of the registers (R1,
R2, and R3), the instructor (I), and the program counter (PC),
respectively, after each instruction of the program, (8%)

14, You have a square room (side length = x) with a computer at each comer.
For each of the following network topologies, calculate the lengths of
cabling, respectively: (a) a bus LAN, (b) a ring LAN, (c) a star LAN with
a hub at the center of the room. (3%)

15. Describe the functions of the following networking devices: (a) repeater,
(b) bridge, (¢) router, (d) gateway. (12%)
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16. Paging is a non-swapping multiprogramming technique of operating systems. Please describe its
mechanism. (8%)

17. Use the insertion sort method to sort the sequence: 23, 78, 45, 8, 32, 56. List the detailed steps of
sorting, (8%) |

18. Draw a binary tree to represent the following logical expression. (8%)
(av(ba-c)vi{dae)Aac

19. What is the resulting relation after joining the two relations in Figure 2 based on their common attribute
“Course-No”? (8§%)
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20. Using Kruskal's algorithm, find the minimum cost
spanning tree of the graph in Figure 3, in which the

resulting spanning tree? (9%)
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