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(IL3))anddir = 0. After executin

,9)and dir

0 = North
1 =East
= South
= West
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3

An integer variable for storing the direction the car is heading in.
A subprogram that moves the car forward 1 unit.

remon

A subprogram that turns the car clockwise by 90 degrees.
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dir
TR

Tom creates the following:
[ Variable/Subprogram

For example, the initial position of the car is

ﬁnalposiﬁonofthecarwillbe(Z
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pead the following pseudocode for P (N).

P(N)

Assume that the in

while N > 0 do
for 1 from 1l to N do

the car aftor execut

MF
TR

for 1 from 1 to N do

MP

TR
Né€EN-1

itial position of the oar {s (1,1) and dir = 0.Draw the path and final position of
ing P (5) . Show the dircction it Iy heading In.

ssnsassuen yesvsspuene

»
.

-

x W
s
o
o

Am-ﬂﬂhbmgis'illmbe-—kﬂl

(3 marks)
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To make control easier, Tom creates the following:

Subprogram Description
TN Turns the car so that it heads north.
TE Turns the car so that it heads east.
TS Tums the car so that it heads south.
W Turns the car so that it heads west.

The pseudocode for TE is given below:

TE

for i from 1 to (5 - dir) do
TR

) (i i i i 9
(¢) () Which subprogram is the following pseudocode for ——

for i from 1 to (3 - dir) do
TR

(i) Tom finds that TE may execute more TR than nece
solving this problem.

TE

for i from 1 to
TR ————

(d) Finally, Tom creates a subprogram MOVE (X, Y, NX,
to position (NX, NY).

Complete the pseudocode for MOVE (X, Y, NX, NY) below.

MOVE (X, Y, NX, NY)

if then

TE
else

TW

for i from 1 to

do

MF

if

then

TN
else

TS

for i from 1 to , i
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Give two reasons to support the us
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ecutive numbers starting from S:
S+N-1 \

S, s+1, G42, s

(N-2) . It stores the numbers abgy .

o .+ indexes from 0 10

A is an integer armay il 10cs stored in A.In . el

result, one of the N consecutive numbers cannot be - In the following eXamrand"m
Ple,y Tty

s = 5.The missing number is 9.
10‘\‘!
X

The algorithms FC1, FC2 and FC3 canallbe used to find this missing number,

an variable. The pseudocode for FC1 is:

(a) found is a Boole

Linel: FC1
Line2: for i from S to
found € FALSE

(S+N-1) do

Line 3:

Line 4: for j from 0 to (N-2) do
Line 5: if A[3) =1 then

Line 6: found € TRUE
Line 7: if found = FALSE then
Line 8: output 1

5 and the content of A is:

Suppose that N = 10, S =

‘.

the i-thentryof A

(i) What s the output on Line 8?
—
(! mag
(i) How many times will Line 5 be executed?
A —_
(2 mary

(b) B isa Boolean array. The pseudocode for FC2 is:

Line 1: FC2

Line2: for i from § to (S+N-1) do
Line 3: B[i] € FALSE

Line4: for j from 0 to (N-2) do
Line 5: B[A[j]] € TRUE

Line6: for i from S to (S+N-1) do
Line 7: if B[i] = FALSE then
Line 8: output i



_ 10, S = 5 and the contentof A is:
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o content of B after executing FC2 in the following table. Use ‘T’ and ‘F’ to denote

. e t .
(i) XQ;E’ and ‘FALSE’ respectively.

il

he i-th entry of B

(1 mark)

(i) Suppose that N is very large. Which algorithm, FC1 or FC2, is more efficient in terms of
execution time? Explain briefly. )

_

e —

————

(2 marks)

(iii) FC2 18 updated and B[O], B(1], ., B[N-1] is used instead of B[S], B[S+1],

B[S+N—1].Complete FC2 below.

Line 1: FC2

Line2: for i from 0 to do
Line 3: B[i] € FALSE

Line4: for j from 0 to (N-2) do

Line 5: Bl ] € TRUE
Line6: for i from 0 to do
Line 7: if B[i] = FALSE then

Line 8: output

(3 marks)
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(c) The pseudocode for FC3 is:

Line1: FC3

Line2: temp €0

Line3: for i from S to (S+N-1) do
Line 4: temp € temp *+ i

Line$: sum €0

Line6: for { from 0 to (N-2) do
Line 7 sum € sum + A[i]

Line8: output (temp - sum)

(i) What does the value of temp on Line 8 represent?

(i) What does the value of sum on Line 8 represent?

(iiii) Give an advantage of FC3 over FCI. ( e

o (!
(iv) Give an advantage of FC3 over FC2.

i

(1 mat)
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Consider the following subprogxams;
subprogam /mm
ool @ Retums TRUE if 0 isfull, FALSE othery;
; . =
iSEmpty(Q) Returs TRUE if Q 18 empty, FALSE othery;
eng(0:X) T erts an integer K 0 O as its tail element se,
moves and TeT the head element of ¢ '_f
if o ;
1S

) Returns the 1nCeX of the tail element of ot
—EL(,Q/-/’ Q. empty-
y is always zer0- She writes some pseu dOCOdes\
, a8 below'

Mary assumes that

isFull(Q)
if N = 100 then

return TRUE

else
return FALSE

enq(Qr K)
it isFull(Q) then
output 'Not successful’
else

A[tail (Q)+1] €K
NéEN+HL

deq(Q)
if isEmpty (Q) then
output 'Not successful’

else
temp € A[H]
NEN-1
for i from H to (N 1
; - 1) do
A[i] € A[i+1]
return temp

tail (Q)
return (H+N-1)

(a) (i) Ass
umethat H = 0 , N = 5 and the contentof A is:

| AT
Alil | 40 | 35 185618
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~ docode for isEmpty(Q).
SC

o the P —————

— (2 marks)

mplementation of Q by allowing H to be any value from 0 to 99. Thus, the next

chhf [99] lfz,‘ny,xsstoredm A[0].

e onof Q, Mary adjusts the pseudocode for tail(Q) and deq(Q) accordingly

entati
impler™ remain unchanged.

For thfh ther subprograms

ohile p=98,N=2 and the content of A is:

Finally, deq(Q) , enq(Q,8) and deq(Q) are executed.

() What s the content of A?

(1 mark)

(i) What is the value of H?
(1 mark)

(iii) What is the value of N?
(1 mark)
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e for tail (@) for the new implementation of Q

(¢) Writethe pseudocod

L—_—__—____’_—-——v

; ; 4
(d) Complete the pseudocode for deq (Q) for the new implementation of Q below, "%)

deq(Q)
if isEmpty(Q) then
output 'Not successful’

else
temp € A[H]
Né&EN-1

return temp

(2 marky

(¢) Briefly explain why the new implementation of Q is more efficient.

(2 marks)
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W@%hz' ot is the progress of your programming work?

Amy: [ have completed the security module of the DMS. I need to know whether it is compatible with
Ben:

e curret::;{::::‘ a new user interface. I need to know whether it meets users’ expectations.
. ] have co
Clara:

testing?

Ben:

i ed.
Answers written in the margins will not be mark

Clars:

(4 marks)
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Discussion 3
you think about the system conversion?
Jementing the upgraded DMS and remov;
In
g the o4

Amy: What do
Ben:  We should schedule a day for imp
all the offices in different countries.
I disagree. I think we should first implement the upgraded DMS in the [ systetn
on :
¢ Kong Off, i

Clara:
that, we can do it for the other offices.

. . . e‘
stem conversion (pilot conversion, phased conversion '\’\q
? Parauel

(C) WhICh strategy of Sy
on) did Ben and Clara each suggest? Give one advantage £ Cony,
0 €ac Sr
h Sy siﬁn

direct cutover conversi
Ben: :

en gest]% 0
Clara:

I
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