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[10%] 1. Determing which of the following statements are true? If the answer ia folse,
justify it briefly.
fa) (2% All problems have algorithmic solutions, but some of the solutions
are impractical,
(h} (2%) The stored program concept i ahout representing data as binary
values and storing Lthem in memory.
(¢} (2%) In stomge management, fixed-size records incur internal
fragmentation while variahle-size records incur external fragmentation.
{(d) (2%) Suppose that A is an assertion, and “1f A then D7 15 a given rule,
then B is an asseriion.
{e) (29) In COM (Component Object Model), source code is reused thoough
interface inheritanee.

[69] 2.(a) (3%) What is the principle of locality?
(h) (3%) Please give an example where this principle & used to improve the
performance ol a computer system.

[5%)] 3.¥ou are given the following two tables {Student and Record) in a relational
database. Please use the two tables and the common operators (SELECT,
PRIMECT, and JOINT) for relational database to write stalements that
pencrate a new table called FadlSP. This table should contain only the names
of the students who foiled the exam (Score<60) and the names of their parents.
Any intermediate tables being generated should be kept as small a3 poasible.

Student ! Record
StudID | StudMame | Parent " CourseID | StudID | Score
| HI2 John Joe L bol | 002 | 46 |
004 Mary Murin ! 002 g9
007 | Tom Tim_| (i)Y 007 55
e 004 | 90

[6%] 4. (1) (3%) Explain why Ethernet loscs cfficiency s traltic increases in LAN,
(b) (3%) What are the corresponding positions of the following protocols in
the OS5I networking model: TCP, [P, Ethernet (CSMASCD)T

[4%] 5. Use the following BNF grammar (o diaw the parse tree for the following
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[4%] 6. A rule-bascd system altempts to (list the letters that apply)
(a) mimic the human ability to reference pertinent facts and string them
logether in a logical fashion
(b) simulute the connectionist architeeture of the human brain
(i¢) carefully distinguish between objects and thetr atrributes
(d) contain both a set of facrs ahout the subject matter and a mechanism for
selecling the relevant facts and reasoning from them in u logical way.
]

[6%4] 7. (1) (3%) Give the truth table that correspomds Lo the following circuit.
u _-H_ - -
MmOy
o _

o>

(b (3%) For the truth table oblained in part (a}, give an equivalent Boolenn
expression that contains the minimum mumber of “transistors™ when
implemented in circuit? What is this minimum number?

(o) 2ue
e .

[99%] 8.(n) (A%) Write a recursive C function
Lree node *BtreeFindNode (tree_nade *roolk, int taget];
to search a binary tree for the value target in a depth-first manner, This
fnction should return the found node or null if no such node axists. The
structure for a node in the tree is given as follows,
rypedef struct tree node {
int value;
struct _tree_node  vleft;
struct _tree_node *right;
] tree node;
(h) (3%) What are the advantages and disadvantages of using recursive
romatines?
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9. (6%) Please answer and eaplain the following questions?

(&) the worst-case time complexity of searching in a binary search ae of n clements?
(b} the waorst-case time complexity of searching in an AYL tree of » elements?

{v) the average rime complexity of searching in an unsorted wray vl 7 elements?

(d) the average ime complexity of searching in a sorted linked list of # elements?

10, (%) Please determine the time complexity of merge sort for
(@) sorted inpul

(b) reverse-ordered Lnput

(c) random input.

I1. (8%} Two binary treee are similar if’ they are both emply or both nonempty and
have similar left and right subtrees. Chiven the fullowing declaration in C, please
write & function to decide whether two binary trees ave suniler. What is the running

hime of your program.

typedel struct TreeMode *PuToMomle;
typadef atrue: PrurTolNode Tree:
struct ‘LreeMode
{ int  Element:
Iree Lell,
Tree Right; }

14, {(HFa) Suppose that there exists a city divided into 6 districts. Fach district has o
switching center. The distance between each pair of switching centers is shown in
Table 1. Two switching centers are connected if there is a wire belween them. The
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13, (10%) Please design the dala strocture amd OFlog =) algonthms o support the ..F_
following two oparations m dynamic environment: feserd and Oelele-Runner-Ug. ww.._
The fnsert operation inserts an element while the Dwelete-Runner-Up operation _ﬂ_
deletes the second minimum clement, instead of the minimum one. You should -
describe the data arructure and write down the two algorithms B
£
14_ {10M4) Suppose thal there exisls an algorithim X, With the input of a set of » ¥

inlepers and an integer k, algorithm X will answer "ves' or "no," indicating whether
there is a subset of the »n numbers whose sum is k. Please design an algorithm Y 1o

firul the subzel of the n numbers whose sum is & by using the algorithm X O(n)
limes. You should describe the idea of your algorithin.
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