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A. Single choice problem: (10*4%)
1. The 9’s complement of N (N: base 10) is:
(@) (10°-1)-N  (b) 9"-1)-N (c) 10"-N (d) 9"-N
2. Which one is NOT the Boolean operator?
(a) AND (b) NOT (c)IN (d)OR
3. Function FIB (N: integer) : integer ;
Var x, y: integer;
Begin
[fN<=1 then
FIB: =N
Else begin
X :=FIB(N-1);
Y :=FIB(N-2);
FIB =% +y
End

End
If FIB is called with 5 in N, how many times will it be invoked (including the first call)
@5 ()10 ()12 (d)15
4. From 3, if FIB is called with 6 in N, the returned value will be
(@21 ()13 (¢)S (d)8
5. The time complexity of quick sort is
(2) O(log N)  (b) O(N)  (c) O(NlogN) ~ (d) O(N?)
6. The prefix notation of A*(B+C/D)-E*F is
(a) ABC+D/*EF*-  (b) -CD/+B*A*EF
(c) -*AH+BCD*EF  (d) ABCD+/*EF*-
7. Which one is NOT the bus standard of the PC main board?
(a) EMX (b) EISA (c) PCI (d)ISA
8. Which equation is incorrect?
(_a) U.5(10) e 0.8(]6) [b) 6.25(10) =2 6.4{3)
(¢) 10.7500) = 1010.11¢5) (d) 95110 = 5F16)
9. Which one is NOT the HTML browser?
(a) MOSAIC (b) Netscape Navigator
(¢) Internet Explorer (d) COSMO
10. Consider we use a 56Kbps modem to connect a PC to Internet, how long does it take for retrieving (download) a 1Mbytes
file?
(a) 18285 sec (b) 146285 sec (d) 73285 sec (d) 36285 sec

B. Suppose we use a two-byte representation of signed integers
I. What is the rage of values that can be represented using 2’s complement? (5%)

2. Why is it desirable to use a 2’s complement notation for representing integers? (Hint: consider the computer hardware
architecture) (5%)

C. Briefly describe the following pairs and their difference:

1. Compiler & Interpreter (5%)

2. Full Duplex & Half Duplex (5%)
3. Data & Information (5%)

4. RAM & ROM (5%)

5. LAN & WAN (5%)

D. Please describe the KEY COMPONENTS in making a computer animation in detail. (25%)
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SMTP: POP3

CISC: RISC

JPEG: MPEG

JAVA Script: JAVA Applet

Index file: Hash file

Switch: Hub

Half-duplex: Full-duplex

DNS: DHCP

Object graphics: Bit-map graphics

(0.Subroutine;: Marco
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1. Given an n-ary tree below, answer the following questions.

(1) Draw the equivalent binary tree (5%)

(2) What is the sequence if we traverse this binary tree in postorder?(5%)

2. (1) Use top-down heap construction to create a heap tree for the sequence: ASORTINGEX. (Assume that the father
entity has a larger alphabetic order than those of children) (5%)
(2) What is the result after we insert 3 more alphabets in sequence: AMP, into this heap tree?(5%)
(3) What is the result if we replace X with C?7(5%)
(4) What is the result if we remove T?(5%)

3. If the mathematical statement that the greatest common divisor ged(u, v)= ged(v, u mod v) is true, then:
(1) Use recursion to design an algorithm to return ged(u, v).(10%)

(2) Use recursion-removal to modify the answer in (1) to a non-recursive algorithm.(10%)

(1)In a Knapsack problem, a thief try to find the combination with N types of items of varying size and value, but
has only a small knapsack of capacity M. Write a dynamic programming algorithm to maximize the total value of
all the items he takes. Assume that cost/i] is the highest value for capacity i, and best/i] is the last item added for
capacity i.(10%)

(2)Consider the following items:

Name A B C D E
Size 3 4 7 8 9
Value 4 5 10 11 13
What is the best combination of M=17 and the highest value? (10%)

5. Assume the Ackmann function is defined as:
nt+l, m=0
Ackmann(m, n) {Ackmann(_m-l, 1), m#0, n=0
Ackmann(m-1, Ackmann(n-1)), m#0, n+#0
(1) Write a recursion algorithm to compute Ackmann(m, n) (10%)
(2) Answer the following output: Ackmann(0,3), Ackmann(1,1), Ackmann(1,2), Ackmann(1,3), Ackmann(2,2)
(10%)

6. What are the average time and worst time to sort n objects using the following algorithm? (10%)
(1) bubble sort
(2) quick sort
(3) heap sort
(4) merge sort

(5) insertion sort
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