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Section A
Answer all-the questions.
1 Aprogram stores entered data in a binary- éeat?ch free:
Thé current contents of the tree are shown; )
aly ’
REEREEY NN
France Spaini |
. i . ’ . e )
S — . .
Austria Germany ‘Nerway

A i EE 9 Seotlomnd

(a) Complete the dlagram to show the contents of the tree after the:followmg data is added

England, Scotland Wales Australia. . | [3]
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{b) Show the order of the:nodes visited in a breadth first traversal:on the following tree.
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‘ ltaly
,I J I
France. . Spain
. ] ] I R . !—I
Austria Germany- Norway-

...........................................................................................................................

............................................................................................................................

D R I LR R R R P P T

.........................................................................................................................

D T T I T L L L R T T R PR T

f

- IR

* 0009657912903 *

WWWWWWW.

Turn.over _,..I




I , L

(c) Apseudocode algorithmis wiitten:to-search the treerto determing if the data.item."Sweden” is
in the tree.

The.function currentNode. left () feturhs the ihode positioned to the'left of currentNode.

The function Currentmode.right‘(,-) retuns the node positioned to the .right of
curréntNode, - ;

function searchForData (currentNode:byVal, searchvValue:byVal}

thisNode = getData(mﬁﬁﬁﬂ&&kﬁQﬁﬂuQ vt —
if thisNode == "ﬁﬁﬁ}ﬂ;%AkMM4£@TwmmmmmﬂmmMmmmwgww“Twmmm“mu then

return TE()E :

elseif thisNode < searicchValue then

if currentNode.left() != null then
return (sedrchForDatai{currentNode.left(), searchValue))

else

return {S20uthfor Dakes (Cament Vot ot (), seorchlalue))
endif

. else ‘ h
15 Coneakhonds. W()% w != null then

return (searchForData{currentNode.right(), searchValue))

else
return false
endif
endif

endfunction

(i) Compilete the algorithm.

[51
(ify The algorithm needs to be used in different scenarics, with a range of different trees.
Identify two preconditions needed of a tree for this algorithm to work.
t Tha crmmen nord 8 A sOMAL oo
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2 A company merger is joining five e-comnierce retailers under ohe company, OCRRetail. Each

retailer has a different sales system and OCRRetail wants o develop one computer system that
can.be used by all the retailers.

Mary's software devélopment.company has been employed to analyse and design a solution for
thé. company.

{a) (i) Two computational methods (techniques used to solve a problem using computational
thinking).that Mary will use are problem recognition.and-decomposition.

S’cate what is meant by problem recognition and decomposition.

Recognition. M)&LM Mg, pfﬁ’@/{?ﬂ'\ ok reochs ko Loz, serlaedh,.

{ii) State one additional computational method.

(b) Mary plans to use data mining to generate information about-OCRRetail’s customers. Mary
will:use this information-to benefit the company. :

(i} Define the term ‘data mining’.

.................. W pafiW%SUmMm @F/WW (Zjeﬂw/&m

(ii} Identify fwo pieces of information that data mining could provide OCRRetail about sales,
and state how OCRRetail could make use of this information..

...........................................................................................................................................

...........................................................................................................................................
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(e} Mary has developed the program. and is .consideririg using -performance -modeliing before
installing the.system. - : L . ! : :

u

(i) Define the term ‘performance modelling’.

(d) Mary created the program-as 4 series of sub-programs that can be reﬁsgd.

Describe ohe benefit-of Mary c¢réating réusable program components,
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3 Apuzzle has multiple ways of reaching. the end solution. Fig. 3-shows.a graph-that represerits all
possible routes to the solution. The-starting point of the garhe is represented by.A, the solution is
represented by J. The other paints in the graph are possiblé intermediary stages.

Fig. 3
(a) The graph in Fig. 3 is a visualisation of the problem.

(i) identify one difference between a graph and a tree.

AMM@{O&MWW%O&M%&
C@MMJO@TM"M{%WMQW ......... M]

(i) Explain how the graph is an dbstraction of the problem.

(i) Identify two advantages.of using a visualisation such as the one shown in Fig. 3.
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(b) - Demonstrate how Dijkstra’s. algorithm would-firid the shoftest path to the solution in Fig.: 3.

..............................................................................................................................................
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(c)* The creator of the puzzle has been told that the-A* algorithm is ‘more efficient at finding the
shortest path because it uses heuristics.

‘Compare the performance of Dukstras algorithm and the A* search algorithm making
reference to heuristics, to find the shortest path to'the problen.
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(d) A computer program version of the puzzle is to:be developed. A programmer will use an IDE
16 debug the program during development.

Describe three features of an IDE that help debug the program.
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Arecursive function, generate; is shown.

function generate (numl: byval)
if numl > 10 then, :
‘ return 10
else
return.num; + (geherate (numl + 1) DIV 2)
- endif
endfunction

(a) Trace the algorithm.to show the vaiue returned when generate (7) is called. Show each
step of your working.

...................................... SR ) <271 s 0L X O

TeY V0 N e
f;;;LZLQ .......... Fﬁﬁﬁwmmw;mmmwmmmwwmwmwwm ............

10 /\elwm(]
LA WHMM\LO

{b) The parameter, numl, is passed by value.

Explain why the parameter was passed by value instead of by reference.

0
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(c)y* ‘Parameters canbe used:to reduce the use of global variables.

Compare the use of parameters to global varlables in recurswe functlons
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\ (d} A student called Jascn writes a recursive. algorithm. Thé recursive algorithm -uses more
memory than if Jason had written it as an iterative algorithm.

Explain why the recursive aigorithm uses more memory than the iterative algorithm.
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5 Acomputer pfogram stores data input on -a stack named dataItems. The stack has two sub-
programs fo-add and remove data items from the stack. The stack is: lmplemented -as a1D array,
dataArray.

Sub-program

Descriptlon? '

‘push ()

| The parameter is added to the top of the stack

pop ()

The element at the top of the stack.is rermoved

The current contents of dataItems are shown:

15

100

23

(a). Show the contents of the stack dataItems after each line of the following lines of code are

run
01 push{1l3)
02 pop()
03 push (10}
04 push(20)
"Line 01 Lihe 02 iine 03 Line 04
10
13 L0 10
6 A © <
15 LS 15 (S
100 L0& LO® cxe,
23 5 % (A
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(b) The main program. asks a user to push-or pop an iternfrom the stack. If the user chooses

‘oush’, the.data item:is added.to the stack.. If the userfichooses:"pop”, the next ltem is removed.

from the stack, mulfiplied by 3 and output.

The main program is shown:

0l
02

03

04
05
06

(i}

(i)

L@OCR 2018

UserAnsiwer = ifput("Would you like td. push or pop an .item?")
if' usevhnswer .== "push" then
push{irput ("Enter data item™))
else i
print{pop() * 3)
endif

Before the sub-programs, push () and pop (), can add or remove items from the stack,
a selection statement is used to decide if each action is. possible.

Describe the-decision that needs to be made in-each sub-program and.how this impacts.
the next process.

push{) ."""”u"""""""n"""““““h““u"""""m"""”"“""n"""""""""“""""“; ..............

'Dwdw d}j Hor. Shncle. 15 Z%Lpftﬁ Dﬂtm wéw%ét ......
Sl < T i gl evan ot Shond d et S,

e T T L LT LT L L L T T T R R IR

[41

The algorithm does not work when the usér enters "PUSH" -or "Push". The algorithm
needs to be changed in order to accept these inputs.

Identify the line number to be changed and state the change that should be made.

Line number Cﬂ« .................................................................................................... Tererene
Change..... % WA‘V;‘W o I\P{ﬂ’"\“ OVL“

* 0009657912916 *

L

|

AT

e XCKC NN SRS HORONON O PR PLE O LSO HO KO HON S RO U NS SN CHELOL Y R E O D HONPHOUCHOUCH L O HONOH SHOHORCNO U S CHO N OX O S O RO {OH O RS S NP H PR N RPN AN SHO UG KON OB

Nexoneioioge]

joX o)



T A i

-

i

¥ P S —
LA IR BT O o A I A A Lo A I A

=2

R

~ i
i £ 20

it

P DA -

: © 3
——] .
I T T = X N = S A e

JAL AL AINAL AE A AT AN A SAd e AT AL AD

17 I
(c) Thesstackis implemented as a 1D:array; dataArray.
Describe -how. a 1D:array .can be:set.up-and Used to push and.pop-items as-a stack.

R L T L T R P L I e e T T T

A 10, 0rveus bouddd comls 'MMMMM@@%&M ...... ......
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{d} As dn array, the data in dataArray'is sorted and.then searched for-a:specific value.

L@OCR 2018
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(i) -Thedataindatahrray-is sortedintoascending order using an:drisertion ‘sert.

The current.contents .of dataArray are shown:

100 | 22 | 5 | 36 | 699"

12

_Show the steps of an.insertion sort on the current contents of the.array datalrray..

s W

* 0009657912918 *

(R

]

N O E O Ok 8 I O DN N o D 5 O L N 5 K 0y ST FL 3t S MAN 31 F T M0 0 0 0 M L1 A W A 2 0 2 2 e e 0 T o O o L2 b M S K WA STl P o P P B e o e .T_-_—'__,__.,“_w-



|
i .‘| I
E 19 o
; (i) The array dataRrray can now be searched using a binary search. .- .

Describe the stages of a binary search on an array of size n.

o5 Loy 2856 ( Wj&w :

s e |
. o C{REERET
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{(iif) Thearray has 50 items.

L@ OCR 2018

The function, searchItem{), performs-a linear séarch for a-data item.

function searchItem(dataltem)
for count = 0 to 49
if dataArrayfcount] == dataltem then
return (count)
endif
next. count
return(-1)
endfunction

‘Rewrite the function using a while loop.

2 (I

ﬂ
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Section'B
Answer all questions. -

Kamran is writing a program to manipuiate the data for a set of items.

For each item, the program needs to store:
* Item name (e.g. Box)
Cost (e.g. 22.58)
+ Date of arrival (e.g. 1/5/2018)
* Transferred {e.g. true)

The itéms are added to a quetie for procéssing.

The quéue is defined as a class, itemQueue.

i tem.Queue

theItems[lO] ¢ Items
head i Integer

tail : Integer
numltems : Integer

constructor
1 engueuer {)

dequene? () o I
“setnumItems ()
" getnuniltens ()

The head atiribute points'to the first element in the quele. The tail attribute points to the next
available-space in-the queue, The numI tems attribute states how many items are.currently in the
queue, : - :

(a) The data about the items can be ‘stored using either a record structure, or as objects of a
class.

(i} Explain the similarities and dlfferences between a record and a cldss.

Do cord el Closs. cue hefhs. Cotspler clobodypes. {3&7& ......
Wmm&m ) ma@um oM Ao
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(iii)
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(i) Kamran chooses to use.a record structure to store the data about the.items..

Record structures may-be-déclared using, the following syntax:

recordStructure redordstructurénaie.
fieldname : datatype

endRecordStructure

Completerthe pseudocode fo declare arecord called itens. ‘
recordStructure JL&Q%EQHHJ .......... et ereeenees retperennegaerman s N

itemName : :ﬁl&%£§ ...............................................................
Llﬂﬂbq ........... P : Currency

transferred :
endRécordStructure
[5]
New records may be.created: using the following syntax:

recordidentifier : recordstructurename
recordidentifier. fieldname = -data

"Wiite a programiriing statemerit to-Greate a hew item, using the identifier ‘box1”, with the
item name “Box”, the cost 22.58, date of arrival 1/5/2018 and transferred true.

TR
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(b} The array, theItems, stores the itéms in the queue, When the-tail of the queue exceeds the
last element in the array, it adds a new.item‘to the first-element if it.is vacant. :

For example, in the following queue; the next item'to be added would:be placed at index 0.

index | o | 1 | 2 { 3| 4|5 |6 ] 7 8 9
Element ‘ Data | Data | Data | Data | Data | Data | Data

(i} Define the term ‘queue’.

(i) The attributes in itemQueue are all declared as private.

Explain how a private attribute‘improves the integrity of the data.

(iii} The constructor method creates a new instance of 1temQueue and sets the head, tail
and num? tems atfributes to 0:

Write an-algorithm, using pseudocode or program code, for-the constructor iﬁcludi_ng the
initialisation for all attributes.

T

* 0009657912923 *

5




24

- (iv)- The-enqueue method:

L@OCR 2018

o iakes asa parameterthe 1tem to msert in the queue

e checks if the queue is Tull

¢ reportsan-efror and returns false ifthe queue is full

« does the following if the queue is not full:
o adds the item to'the array at the tail posmon and adjusts the pointer(s)
0 returns true

The attnbute AumItems stores the number of items currently in the queue.

Write an algorithm, using pseudocode or program code, for thé-eﬁquéue hwethod.
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v)

(vi)
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5 L

Write.a programming statement-to declare -an‘instance of item@ueue cailed niyItems.

Write a procedure, insertItems (), fo ask the user to input the data for an item. The
item is then added to the queue myItems. The user is continually asked to input data

" items until the queue is full.

Turn.over __I ‘
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{vii) When the‘main program ends, the items:and the*queue no.longer exist. -

..Describe how.Kamran ¢ould.amendthe 'pfogijam- to make sure the items and queue still-
exist and are used.the next time the program:is.run.

{6)* Kamran. wats to éxpand the prcgram to allow.it to. handle -up to 100,000,000 items and to
allow him to search for data about items. Kaimran is worried that, the increase in the number
of itéms will cause a décrease in the performance: of-the program.. He decides fo investigate

the benefits of caching and concurrent processing.

 Evaluate the use of caching and concurrent procéssing in this scenario and make a
recommendation.to Kamran. . .
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END OF QUESTION PAPER
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