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1. “* Historians divide the era of computer into generations. The following are some major

changes in them. The correct ordering of these generations by time is

(A) The appearance of laptop computers. (B) The emergence of World Wide Web.
(C) The invention of integrated circuits. {D) The emergence of computer networks.

2. 1) The base of a positional number system means the number of distinct symbols to be used.
For example, the base of binary numbers is 2. A set of bit-wise operators is provided for
problems 2.3~2.5. Please answer the following questions about binary numbers.

2.1 (35.625)0=( Y2/ Convert a decimal number into a binary number.
22(101010.1001:=(______ s /! Convert a binary number into a hexadecimal number.

2.3 We can use the _ operator to set the rightmost bit of a binary number (as bit 1).
2.4 Wecanuse the operator to flip (from 0/1 to 1/0) every bit of a binary number.
2.5 We can use the logical right shift operator and operator to count the

number of |’s in a binary number.

bit-wise NOT (~), bit-wise AND (&), bit-wise OR (|). bit-wise XOR ("), logical right shift (>>)

3. 5%} A computer network is a combination of hardware and software that sends data from one
computer to another. Rule sets called protocols are created to perform tasks on the internetworks.
Please answer five questions about the TCP/IP protoco! suite of Internet, which has five layers.

3.1 World Wide Web is a scrvice on the application layer. The web browscr uses the to

find onc particular web page on a website.

3.2 The server computer may be running several processes at the same time, ¢.g., an FTP process
and an HTTP process. The transport layer uses the __ to identify one particular process.

3.3 Internet Protocol (IP) onthe __ layer is responsible for the delivery of a packet
from the source network to the destination network.

3.4 What is the use of Domain Name System (DNS)?  // Clearly describe it in Chinese.

3.5 What is the use of router? /! Clearly describe it in Chinese.
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4. @ Figure 1 shows the basic units of a computer, i.e., CPU, memory and /O devices. Please

fill in the blanks for each of the following questions about them.

4.1 A program is loaded in when it 1s ready to run.
4.2 Each instruction for execution is put into the instruction register in the unit of CPU.
4.3 A small storage unit called memory is placed between CPU and main memory.

4.4 CPU and memory arc connected by three kinds of connections, including the data bus,

control bus and bus.
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Figure 1. The basic units of a computer' Figure 2. Three relations

5, 1% Structured Query Language (SQL) is the language standardized for use on databases.

Given three relations in Figure 2, complete the following SQL queries to get correct results,

Al | A2 [ A3 Select * Al [ A2 | A3 Select *

513 (16 {103 | €& FromA 521 12 {100 | €« FromA
4 |19 [104 Where 4 19 | 104 Where
B1 . Select Bl Al 12 Select

53|24 € FromB 54 (102 |401 € FromAC
29 Where _ 103 | 401 Where A2*2=Cl
Al | B2 Select A1, B2

ss| ! 214 e From ____

Where Bl <25 and
B2>(A3*2+A2)

' Figure 1 was taken from the textbook: Foundations of Computer Science written by Forouzan & Mosharraf.
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6. ") An operating system facilitates the execution of other programs and the access to hardware

* and software resources. It has at least four duties: memory manager, process manager, device
manager and file manager. Please answer five questions about them.

6.1 Memory manager enables virtual memory by demand  and demand segmentation.
6.2 Process manager uses two schedulers: scheduler and process scheduler.
6.3 If a process needs to print out a message, it moves from running stateto =~ state.
6.4 In process management, when does deadlock occur? /I Clearly describe it in Chinese.
6.5 In process management, when does starvation occur?  // Clearly describe it in Chinese.

7. *%) Recursion is a useful programming concept and problem-solving technique. Please fill in
the blanks to complete the following algorithms.

7.1 Use correct parameters in the recursive call that reverses the order of all items in an array.

Algorithm ReverseArray(anArray, low, high)
if low < high then
{ Swap anArray[low] and anArray[high];
ReverseArray(anArray, ); } /!l end of if statement

7.2 Use correct parameters in the recursive call that solves the Tower of Hanei problem.

Algorithm SolveToH(n, A, B, C) // Move n disks from A to C and B is the auxiliary peg.
if (n=1) then _
Move a disk directly from A to C;
else |
SolveToH(n - |,
SolveToH(1, A, B, C);
SolveToH(n-1,B, A, C); } // endof else statement

B -

7.3 Use correct parameters in the tail recursion that compute factorial n (n!).

Algorithm Solve F(n, p) /I Call SolveF(n, 1) and use p to keep the partial product.
if (n=1) then
return p; . // base case: at this moment, p = n!

else return SofveF(n- |, );
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8. "* Array and Linked List are two duta strectunes commonty used in programming, dssume
that the array &[1...n] snd the Hnked list L both kbeep n iniegers and sected in ascending order.,
Please fill in the blanks no complete the follewimg C fumctions.

$.1 Fimd thee posption of = om %,
imt SewwrchArman)ine 4], int xy
Joimti=0j=n-1,
while: i <= |}
b it ooid =i+ i 3
if A mid] == &)
returm mid;
else #F § Ajmid] > x5
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.2 Fomd the first moce wwith walue » in L.
MIODE. *SewrchLdsaSMODE *our, imt 1)

Wl s =Seanch Ly, b

{4 MWODE *pee = MULL,

whiile (cur = NULL)
if frur->wabee < ¥
(-
LI = Cgr->met;
T e Tl P
else break,
redurm o,
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8.3 blabe & in descendimg order.
wiid Revewredenapint L[], it r)
booodmti=l, j=n- 0

while i = ]

b it e = A1,

Aljll = temp;
i=1~1;
1=p-1;
P e o okl grodemeey

P e Rewersednrgy

| B Make L im desoending order.

MO *Reversel iy MIDDE *our|

S0l L= RewewseLingl

| §  WODE *pre = MULL;

while jcur = WNLULL)
§ WODE *wemp = cur->next;

RRE = L,
LT = e,
b e g il ststemnem

retwrm pres 0 the mewe oot of L

oo e st Rewerselis
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