e e PEE

while 1sStop < TRug ¢
if Alpos] = 1 fhey
Alpos] € ¢
pos € pos - 1
else

Afpos] € 1
isStop € TRUE

= 8.
hat 1
Pt
[0

3 Bmﬂwmltﬂl“ﬂtﬂl!ﬁfﬁ Bﬂwb’narympym“ﬂw| ivalvaloe 1.

o 4 . . 5 subprogram F1 10 process a globy im"“”fﬂn
(s 'Ol size 1, The
¥ subprogram 1 Piesdocoteto 1,
J isStop € FALSE
pos €n-1

0 0 0 0

¢ R R K O 2 W e 6] a
B: 0 |

%
[
 §
]
s
g
¥ (1 mark)
£
¢
% is the bi ion of the decimal vaine 7-
i initial content of A is the binary represeatation
§ g Swposctha e e
SO T O A O N 15 B A T B i
z 0. I S ' |
% A:| 0 0 ‘ ' I : i :
3 - g, 717
: -« the content of A afier cxecuting
A l (1 mark)
(=) What i the purposc of F1? _
I

\

Answers written in the margins will not be marked.
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(®) Tommatunomtcstdatatotestbomdarycasesfor F1. \

() Why does Tom need to test the boundary cases?

—
—

In
: )
(i) Which of the following cases is/are boundary case(s) for F17? Justify your answer.
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3 TN Har Y e e DS S g
a1 ,'ﬂi-”tz‘_n%'(" AR AR B SRS AV

Case | S Ry i
A: 0 0 0 0

Case 2 0|
A: 1

a3

Py S R (BN | L S R
Case 3 Zo 1 ’,,”.Jj‘;g_ Py ; = A o M e it |, A ,5}‘\, ; > R
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.+e a SUbprOgram F2 (m) w :
Plans“’w“ma ° here m S 20 integer ey
0P
@ Tz is: P T
£ F2 (m)
SobPT”; from 1 to m
execute F1

¢ that the initial content of A is:

psumt .
(i) ;,P,Bf 2.y “‘:“:‘ X2 W T FOA M -
- 0 0 0 g T i ) B R
A 0 0 0 o : .
1
gt s the content of A after executing F (4)9 °
-"-.\" Q‘::‘iz' ;,;: .‘;"_’ ;;é’_‘-;;;- ‘:“ R .
e .7 <
A:

What is the purpose Of F27?

(1 mark)
@i

(2 marks)

A fter executing F2 (1000), Tom finds that the result j Dot what he expected Wh
- Why not?

—

(1 mark)
) In order to generate the proper result for F2 (1000) , what change i .
® your answer briefly. g¢in A should be made? Explain

(2 marks)

~ieeom in the margins will not be marked.
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e message 15 recorded by Storin

f a voic : ‘
; ing system. The soundtrack of 8 YOI’ s recorded by tarig
> Ma;y dev‘el:g; :&?ﬁ:gf&?ggﬁt )l;or example, 8 soundtrack with eight sampling time points is;
ing at e T T T
- R e ol R 5 o Y Rl
Sampling time point o, - . 352 ”~ . T
Reading
Method A is used in the system to store soundtracks.

Method A: Store the average reading at every tWo sampling time points. For example, the soup, diagy

above will be stored in the following table:

Sampling time point - 4
Reading 392 330

|
‘ (a) (i) Complete the table for the soundtrack above.
| (1 mark)
)
5 (ii) Give one benefit and one drawback of using Method A to store soundtracks.
]
L Benefit:
a T~
']
3
1
: Drawback:
g
: (2 marks)
: Mary considers upgrading the voice messaging system by using Method B to store soundtracks, as shown
: below:
E .

Method B: Use a structured data type to represent a pair of values <X, Y>, where

X
Y

reading
the number of sampling time points that X lasts for

In the soundtrack in the example above, as the readin
. ' 3 gs 392, 330 and 294 last for 2, 3 and 3 sampling ti
points respectively, <392,2>,<330,3>,<294, 3> isused to represent the soundtrack. g

(b) Suppose that <420, 3>,<430,5> isused i
e o A ' to represent a soundtrack using Method B. Use Method A

Sampling time point [TEII=Z T [T 34 1 5-¢ [ -3
Reading : AR e Y A ey

(2 marks)

Avs 11l nat ha Lo ‘




WY BAR BARIE WIS AAMGAL BEAD.

m‘ms to upgrade the voige messaging ystem

(c) Suggest tWo Ways to gather ygerg: requirement

’ 
—\

\
_—

(d) She considers using paralle] (2 marks)

‘ r onversion or direct '
conversions and give a benefit of each conversion i e Db

(i) Parallel conversjon

(2 marks)
(i) Direct cutover conversion

(2 marks)

Answers written in the margins will not be marked.
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R
Daass veasa

uses the P!

styles. It has

)

language.

Python supports

Describe the characteristics of

icle

multiple programming paradigms including object-oriented and p
hensive libraries, regarded as one of Pythan;oced“’al
& eateSl

large and compre
programs are usually executed by an interpreter

the object—oriented and procedural styles in a or
Ogrampy,;
ing

(ii) How do these 1

arge and comprehensive libraries help Mary and other programmers?

(iif) Briefly describe how an i o

(2 marks)

o to write the system: She reads an emm\
Man
an

rogramming 1anguege Pytho
python below:

AT rrxerr Era
g > e ovat.




jick the appropriate box to indicate the Programming language used in Question 3,
s€
ple

pascal ] c [ Visual Basic [ ] Java []

Susan plans to write a password checking program to validate passwords. A password is valid only if it
contains at least one capital letter and no space characters. She designs subprograms using some variables,
as shown below: .

Variable Description
P

N

A global character array for storing an input password
A global integer variable for storing the length of the input password

Subprogram | Return value
hasCap

noSpace

A Boolean value to indicate whether

P_has at least one capital letter
A Boolean value to indicate whether

P _has no space characters

(a) Write the following subprograms. You may define other variables if necessary.
() hasCap

o211t ha marked

(3 marks)




(if) nospace

(3m"’1'ks y

1l

(b) Write a subprogram checkPassWd to retum a Boolean value to indicate whether the
stored in P is valid or not, with the use of hasCap and noSpace. Passwry

(2 marks)




idden passwords:

~ alistof 100 forb
Thet® —Forbidden password |

Fo
~pdex_ 1234562A
/’—__——_—_

Abcd1234

1
2_+—Qwerl234 |
/4/--' Default] ‘
/Z— 3Jul2018
/7"_
/

1234Abed

Qwertyul ]

i

qan uses the following algorithm to search for a password from the list by using a linear search.

. qumber Content _ )
Lige=""  pp & alist of forbidden passwords

] Input a password to be searched for and store itin PASSWORD

FOUND € (i <= n) AND (FP[i] = PASSWORD)

2 FOUND € FALSE
3 n €100
, ‘; j €1
! 6 while (i <= n) AND (FP[i] <> PASSWORD) do
i€ i+ 1
7
8

© Find the number of string comparisons done on Line 6 for each of the following cases:

(i) Search for ‘Qwer1234°. (1 mark)

| (i) No password can be matched. (1 mark)

(d) Suppose that the list is sorted in ascending order.

(i) The time efficiency of the linear search cannot be improved when the password can be found in
the list. Why not?

(1 mark)

(ii) How can the time efficiency of the linear search be improved for the case in (c)(ii)? Indicate the
change in the algorithm for this improvement.

(2 marks)

e ———

Any : )
wers Wwritten in the margins will nat ha markad

A canurrava urritban in tha maraine will nat he markad



g in the algorithm. Assume that there are | 00 for
usan uses binary sear h to replace linear search in : e >
st o i arisons to be done in the worst case. Explain y, thigy
© swords. Find the number of string comp : er

pas
briefly.
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: 3D) printer to construct 3D objects by
i mensmnatlo‘() Jayer. In the following example, the 3D
the veral unit cubes of size 1x1x],

pripting materials layer by layer,
printer prints a rectangular block

cons .
a unit cube
Z
. S o
£ <ingle layer printed by the 3D printer is shown in Figure 1.
e0
10
9
8 | | -
7] - &
AR Aeer B
> H
1
12345678910
= x
k

Figure 1

p printer can apply a subprogram SQ(k) to print a square layer of size
The sxz)x(lo—kXZ)" 1, with the bottom left comer at position (X,Y) = (k+1, k+1).
(10":; integer input parameter. The pseudocode of SQ is:
K is

(k)
% for X from k+1 to 10-k do

for Y from k+1 to 10-k do
print a unit cube at the position (X, Y)

The square layer in Figure 1 is printed by SQ(2). Other than 6x6x1, list all the sizes of the square
layers that can be printed by SQ.

(2 marks)

writtan in tho maraine will nat he marked
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ts 8 triangle-shaped lay

The 3D printer prin

(b) Write the pseudocode for printing this layer.

er, as shown below:

)
L1 "

wabtnmqoomg

X

SLIITIT1]]




L.

Ao vae

<
—
—mOWSUAJTDOS

1o the following pseudocode for o))
(30;1: ziddle of the layer.
in

HollowSQ (k)

e ]

for Y from 1 to k do
for X from 1 to 10 do
print a unit cube at the position (x Y) atl
for Y from (k+1) to (k+n) do l

forXfromltoI:—ld0

print a unit cube at the position (X, v)

~ Part 2
for X from (k+n+1) to |: do

print a unit cube at the position (X, y )

OwSQ (k) wh

©

[

for Y from to 10 do

for X from 1 to 10 do ™ Part 3
print a unit cube at the position (X, Y)

Cre nXnx] js the Size of

the empty space

(4 marks)
The 3D printer can apply a subprqgram MUP to move up a layer for printing,
(@) Draw the 3D object constructed by the following pseudocode.
SQ(4)
MUP
SQ(4)
(2 marks)

Answers written in the margins will not be marked.

Auswers written in the margins will not be marked.
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from the bottom layer to the top layerm

u matorialy lnyer by layor, -

‘ / o
e e by 0 30 P
pelow M '

Figure 3

Figure 2

ickness is 2. There is an 6x6x10
e Figure 2 is a 10x10x10 hollow cube wher? the ¢1c ! empty .
e O the middle. Write the pseudocode for printing this hollow cube with the use of Ho) Lowsg i, (c‘)ﬂ

(2 marks)

(if) Figure 3 is a pyramid-shaped object created by several square layers. Write the pseudocode for
printing this pyramid-shaped object with the use of SQ in (a).

—

(2 marks)

END OF PAPER






