YAHEKRDZI0LEFEMBLEHFRANERA

ZPTPL 5] ¢ B A S UL B A K AT

Rkt (R5) 3 E iR (2101)
% 4 HoR_ 1R *Hal%%sF]#%

I. (25%) Answer the following questions.

1. (5%) If a term paper consisted 42 pages, each containing 40 lines of 100
symbols each (counting each space as a symbol), was to be encoded using
Unicode, how many bytes of storage space would be required?

2. (5%) If 1t takes one microsecond to perform a context switch and processes use
only half of their allotted 10 millisecond time slices, what percent of a CPUs time

1S spent performing context switches rather than executing processes?

3. (5%) At most, how many entries in a list of 5000 names will be interrogated
when using the binary search algorithm?

4. (5%) The following procedure was designed to compute the largest integer
whose square 1s no greater than N, where N 1s assumed to be a positive number.
(If N 1s 5, then the procedure should report the value 2.) Find and correct the

CITOLT.

procedure squareRoot (N)
X «— 0O;
while (X < N) do

(X « X + 1);
report the value of X

5. (5%) The following i1s a program segment and the definition of a procedure

named sub.
X €« 3; procedure sub (Y)
sub (X):; Y «— 5;

print the value of X;

(a) What value will be printed by the program segment 1f parameters are passed
by value?

(b) What value will be printed by the program segment if parameters are passed
by reference?
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IL. (25%) Answer the following questions.

. (5%) How should a large array be passed to a procedure: by value or by
address? Why?

2. (5%) Compare waterfall model with agile methods in software engineering.

3. (5%) Write an SQL command to obtain a list of the parts made by Company X
along with each part’s cost.

PART relation MAKER relation
PartName  Weight CompanyName PartName Cost
Bolt 2X 1.0 Company X Bolt 27 .03
Bolt 27 0.5 Company X Bolt V5 01
Bolt V5 0.5 Company Y Bolt 2X .02

Company Y Bolt V5 .01
Company Y Bolt 27 .04
Company Z Bolt V5 .03

Figure 1. PART and MAKER relations

4. (5%) Describe how heuristic values are used to speed up the time of reaching
the goal in state space search.

5. (5%) Can you write a program A to read another program B and determine
whether B will eventually stop after reading some input data? Justify your
answer.
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I11. (25%) Answer the following questions.

[ 1 2 3 3 3
0 2 3 3 3
1. (5%) Given A=10 0 4 3 3 | , compute the determinant of A.
0 2 3 6 6
10 0 0 3 6 J

2. (8%) Solve the following initial-valued problem:
dy

dtl =2y, +3Y,
» y1(0)=1=}"2(0)=4-
D1 2y, 4y
df | 2
[2] E
2 7
3. (12%) Letx = and y =

3 -8
o
(a) Compute |[|x-y|;.
(b) Compute |[X-Y|i.
(c) Compute the inner product between x and y.

(d) Find the angle between the vector x and the vector y.
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IV. (25%) Answer the following questions.

1. (8%) Find U, A. and N2, A, if for every positive integer i,
a) A, =f—i,—i+1,..,—1,0,1,..,i — 1,i}

b) A, ={-i,1i}.

¢) A, = [—i, ], that is, the set of real numbers x with —i < x < i.

d) A, = [i, o], thatis, the set of real numbers x with x = i.

2. (6%) Let g(x) = |xJ. Find
a) g~ (fo}).

b) g~ ({—1,0,1)).

o) g-t(fxlo < x < 1}).

3. (5%) Suppose we know that n is the product of two unknown primes p and
g. Show that we can easily find p and ¢ if we know the value of

(p—1)(g — 1.

4. (6%)

(a) How many one-to-one functions are there from a set with five elements to a
set with seven elements?

(b) How many relations are there on the set {a.b,c,d}?

(c) How many relations are there on a set with n elements that are symmetric?



