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ks to manage boxeg Each box
CSSbs;:zs with 10, 20 and 3¢ apples,

e g
PPles, 1, the following Xamp),
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30

—
20

———]

10 |« Bottop of the stack

contain®

" 2 stagy

are the operations on the Stacks:
glow
B Operation Description
push (S, k) Push a boy Wi apples inty Stack g
it} Remove a poy om S and Tetury £ app
; a
Empty (S) Return TRUE jf Stack $ 10 boxeg I it; ot se s intie
» Feturp FALSE
i) Initially there is an CIpty stack Write down the 1
@ O RS, @ Conten of » after €XeCuting the followip
Push (a, 10)
Push (a, 20)
TMP € Ppop (2)
if Empty (A)  they Push ( 30)
\
\
-\
Bottom of A
(2 mark;
(ii) Initially there i ap CMPty stack B, Write down the fing Content ;
s 0t of B aftey Executing the followiy
Push (g, 3 0)
Push (B 20)
Push (B, 30)
Push (B, Pop (B) +Pop (B) )
'\
\
[ ——
\
«
Bottom of 5
(2 mark
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®) Initially there is a non-empty stack A and an empty stack B, as shown below:

B

30

20

ey

15
5 |& Bottomof A & Bottomof B

Write down the final content of A and B after executing the following pseudocode

T™P € O
while not Empty(A) do
TMP € TMP + Pop(A)
if T™p > 30 then
push (B, 30)
mvp € TMP - 30

Push (B, TMP)

& Bottomof A & Bottom of B

(3 mark,



; ~empty stack X ap an empty g
..:2]]y there 1 & non X to stack Y, where the b
poiti! )l,)oxes in stack
(C) all the

beloW:

o
5

< Bottom of Y
ae Botomof X | |

nitial content

the pseudocode for rgy (X,Y) below,
Jete
Comp
REV (X, Y)

LT TG STQL.
pep—
i

— . ed.
L ins will not be mark
Antwmwnneumtl\ennm

tack y, REY
OXes in y

*1) isq subprogram for moviy,
feverse Ordey, An

mple i5 Shown,

< Bottomof X (~ Bottom of Y

Fing] content

(3 marks)
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(d) Initially there is 8 non-empty stack A and an empty stack B. \

=l - O

( 99
Bottom _ .
N boxes 12

| 3 ‘(— Bottom € Bottom 13 |&¢ Bottom I

ra
of A of B of A Botmm
of g

40

Y
Initial content

Y —_—)
Final content

It is found that the apples in the bottom N boxes in A are rotten. Write the pseudocode fy

3 = . . s T I'emoy;
the bottom N boxes and keeping the remaining boxes in the original order in A wj th th‘;no\nug
REV (X, Y). use gf

(4 marks)

(¢) When implementing REV, Peter uses break

points for debugging. Describe how break points can help
Peter write a program,

(2 marks)

Answers written in the margins will mor be marked.
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§ to write a SCOre processing program. He uses an array

SCOre to store N Students,scores.

lan : : ;
i WU sorted indescending orde. I the following example,the fist seven core are shown
he Sco H
) T

s gram Que ryByScore (SC) returns the number of students whose scores are equal to SC.
Asu P .

Referring to the example above, what is the return value of Que ryByScore (67)?
@ (1 mark)

ong US°S the following pseudocode for QueryByScore (sC) :
Mf 0!

QueryByScore (SC)

i € BinSearch (SC)
if i <> -1 then
a € goleft(i)
b € goRight (i)
return b - a + 1
else return 0

pinsearch (SC) returns a value k for Score(k] = SC using the binary search strategy,
where or returns -1 if not found,

goLeft(i) returns the smallest value j for Score(j]

goRight(i) returns the largest value j for Score[j]

Scorefi],and
Score[i].

Write the pseudocode for BinSearch (SC).

® @

(5 marks)

Answers written in the margins will not be marked.




The pscudocode for goLeft (i) is

goLeft (1)
: ; . ) .
:rhi(-le1 (3 > 1) and (score[j-1] = Scorel[i]) do
j € 3-1
return j
(ii) Write the pseudocode fo,‘gf_lfg‘hi(i__)_-_’__'____i -

(€ Tag,
s . : s to store students’ scores i ;
(c) Mr Wong considers using a linked list instead of an array n deSCendmg i
An example is shown below.
S Score| 2
91 ,rp Score| 83
next _r st 8 _r next |null

ng finds that it is more difficult to implement goLeft than goRight. Why?

(i) MrWo

\

—_—

(ii) Can BinSearch be implemented with the linked list efficiently? Explain briefly.

(1 mark)

(iii) Assume that 2 new top score will be added. Do you agree that it is more efficient to use the linked
list instead of the array? Explain briefly.

H



f a compan redevelops its Mana
evelopment teal': ?,elo merr:t ’ Pe1%s employee BEMent system, There is some
sySte™" ring the system development,
The ™ ion d
. .cusS
1$C

nt will includ
3 ¢ system developme

e five development hases
@ ment phase does each of the following discuss; Flicey 0
1 lop
@ * geve

Wi below, | ;
Ons take place? W. In which
lysis
: Systems analy
phase ;: s)ylstems design
Phase 3; Systems implementation .
phase 4: Systems conversion and maintenance
phas: 5. Systems documentation
Phase Y-

Developmem phase
1,2

3,40r5
\
@s//s’ioln_i”f

ing to the Gantt chart, I'll start o write some subprograms next
Greg: Refeg;‘ncgan I'have the data flow diagrams?
month.

m working on the data flow diagrams based on the ¢
Eva:

ollected user
irements. I’ll email them to you next wee

" requi S e ———
/’S—i;nﬁz—-—_——

W/ﬁ; new system has been in use for three
Eva:

Clara

months, What haye you found?
gome reports generated by the old syst
0

em and the pew system are
. istent.
inconsis

PR ——

cussion the new system can keep track of the update —

%opjs th;;ease design a system with multiple user accounts ang
rds.

li’fr(:;?lemem it after the summer.

Noted. I'll incorporate your requirement into the
0 .
Eva:

desi

(3 marks)
Who is the system analyst in the system development team? Justify your answer.
(i) Who

JERSEE

(2 marks)
(iif) Give two benefits of using a Gantt chart for System development.
iii

(2 marks)
i ew
(iv) Referring to Discussion 2, what strategy has been used to change the old system into the n
iv !
system?

(1 mark

cetond



Answers written in the margins will not be marked.

e will we do? .
o th tlclsc::)‘:\gdu unit testing, system testing an

should system testing be conducted?

®) @ After unit testing is completed, why

S
-

(i) After system testing is completed, why should acceptance testing be conductegdy

Uy
Discussion 3
Greg: In the system, there are a number of subprograms. I suggest using a procedura] pro
language for the implementation. gmﬂmmg
Eva:  No, we should use an object-oriented pro language to implement the ¢ stem

(c) (i) Give an advantage of Greg’s suggestion over Eva’s.

(ii) Give an advantage of Eva’s suggestion over Greg's.

(lmark) i

s3-F L) rrirr Prar rrrmms R

Ty rFre>

(! mar
(iii) Usually linkers and loaders are involved in compiling an object-orient
differences between them? MPpIIing an object-oriented program. What ae
(2 marks)
Yers writen in the margins wil not be marked, -
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|, there is 2 number representing the number of people (in thousands) living in that area. A

el : -
n each © y R isdefinedand R[1i,j) stores the number of people in the corresponding cell.

wo-dimensional arT2
Mary plan to build a squared WiFi zone to cover the island. A WiFj zone with KxK cells can be

and Co
peter dby Z(i,3/K), where [i,3] is the top left corner of the WiFi zone on the map.

represente

() Suppose that there is a WiFi zone with 2x2 cells.
a

() Whatis the number of peoplein Z(1,2,2) indicated by the bold square in the grid above?

(1 mark)
(ii) The WiFi zone is relocated to serve the maximum number of people on the map
(1) The WiFi zone is Z ( ’ r 2).
(1 mark)
(2) How many people are living in the WiFj zone?
—_—
(1 mark)

.\ns“crs WTitten im ot

Answers written in the margins will not be marked.



/
K) to return the number of people living i N
e WiF'
i
2,

Peter develops a subprogram SumR (1,77

Z(i,3.,K).

(b) (i) Complete the pseud
sumR (i, Jr

ocode for SumR (i,3.K) below.

Line 10: K)

Line 20: sum € 0

Line 30: for a from 1 to [::]

Line 40: for b from 1 to C’
sum € sum + RI [’7 " ;

Line 50:
4
marks)

f the WiFi zone lies outsjde i

finds that SumR does not work properly if part 0

(ii) Peter fi
example, Z (1,5, 3) =

0 1 1
0 1 1
R
0 0 2 2 0
1 2
1 1 0 | 1

Rewrite Line 50 in (b)(i) to solve the problem. Assume that the number of people living
outsid:

the grid is zero.




.. another array S such that S[i, 3] stores the number of people living in the rectangular area from

Thelrellsl to R[i,]].Forexample,

Rl
0 1 :
0 1 i

R

0 0 2 2 0
1 2
1 o | 11

5. 3j = Bl = RIL2) # RS0 § RiZoL % Kl2,2) +Riga] =4
Sl[2r

) What is the valuein S[3,317? -

d of summing up all R terms, Mary calculates S[i,3] by using its adjacent S values.
Instead O

) Complete the following formula for S[5,6].

R[5,6] + 5[515] + S[416] - S[ 1 ]

T (2 marks)




g(4,),K) byusing S.

Mary theu develops a subprogram SumS (4, 3+K) to return the number of people living i .
n the W.
1Fj
%
Ne

() Complote the following formula for calculating 2z (3,4,2) in Sums.

£(3,4,2) = S[(4,5] - S(4,3] - S[2,5] + S|

method (SumR)?

() For a grid with a very large number of cells, why is Mary’s method (Sums) bet
tha p
St
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)
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END OF PAPER
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