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SULIT FP305: DATA STRUCTURE

SECTION A : 50 MARKS
BAHAGIAN A : 50 MARKAH

INSTRUCTION:

This section consists of FORTY (40) objective questions. Mark your answers in the
OMR form provided.

ARAHAN :

Bahagian ini mengandungi EMPAT PULUH (40) soalan objektif’ Tandakan jawapan
anda di dalam boraiig OMR yang disediakan.

CLO1-C1 1. Choose the definition of algorithm,
Pilih definisi algoritma.

A.  Used to make decision based on condition
Digunakan untuk membuat keputusan berdasarkan keadacin
B.  Step by step procedure of writing program
Prosedur langkah demi langkah program penulisan
C.  Sequence of instruction to solve problem
Urutan arahan untuk menyelesaikan masalah
D.  Procedure of instruction is written in half human language
Prosedur pengajaran ditulis dalam bahasa separa manusia

CLO2-C2 2.

r data structure consisting of a coliection of elements (values or variables),
each identified by at least one index

Which answer BEST describe the statement above.
—Pitih jawapanvang FERBAIK vang -menerangkan-penyataan-di-atas——————
Array / Tutatsusunan

Linked List / Senarai Berpaud
Binary Tree / Pepohon Dedua

SOwp

Stacks / Tindanan
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CLOL1-C2 3. Identify the {irst step in solving problem.

CLO2-Cl

A.

The statement given is referring 1o
Penyataan berikut adalah meruiuk kepada

A.

Kenalpasti langkah pertama dalam menyelesaikan masalah.

Design step to solve problem.

Rekabentuk langkah untuk menvilesaikan masalah.
Analyse the problem.

Analisis masalah

Find the problem requirements,

Cari keperfuan masalah

Create a program related to the problem.

Clipta sebual program bertuita: dengan masalah.

4. “A data structure where elements can be added or removed at either end or front
and in the middle too.”
“Satu struktur data yang boleh menerima kemasukan dan penghapusan di hujung
atau hadapan dan di tengah juga”

List

Senarai

Stack

Tindanan

Queue

Giliran

Linked List
Senarai Berpuaut

CLO1-Cl 5. What are the main operations of a linked list?.

A.

Apakal operasi utama bugi sena ai berpaut.

insert an item, copy an item, delete an item.

menambah itein, menyalin item, menghapus item

delete an item, create a list, move an item.

menghapus item, mencipta senaral, mengalihkan item.

insert an item, delete an item, create node, create linked list.

menambah iten, menghapus item, mecipta nod, mencipta senarai berpaut.
insert an item, delete an item, traverse an item, retrieval an item.

menambah iiem, menghapus item, penjelajahan item, penerimaan semula

item
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6.  Which of the follow. ng statements is FALSE?
Manakah antara pernyvataan berikut adalah SALAH?

A.  Array is a list and static data structure.
Tatasusunar: adalah senarai struktur data yang static
B. Data elements in linked list need not to be stored in adjacent space in

memory.
Data elemen dalam senarai berpaut tidak perlu disimpan di dalam ruang
ingatan

C.  Arrays can be dynamically sized.
Tatasusunan boleh bersaiz dinamik

D.  Linked liits are collection of the nodes that contain data and a pointer to the
next nodz,
Senarai  berpaut merupakan koleksi nod yang mengandungi data dan
penun’uk ke nod seterusnya

7. Select the hest situation for implementing contiguous list.
Pilih situcisi yang sangat sesuai untuk munggunakan contiguous list.

A.  The operation of deletion and insertion always happen.
CIperasi hapus dan tambak selalu berlaki

B ‘When using sequence access.

Bila menggunakan capai berturuian

The size of list is already known.

Saiz senarai telah diketahui

D.  The number of data is huge.
Bilangan data yang banyak

8. Chaose the statement that is NOT related to linked list.
Pilih penyataan yang TIDAK berkaitan dengan linked list.

A.  Linked list size are not fixed.
—————————Saiz-senarai-berpatt-adatah-tidak-berubah: =
B.  Linked list is said to be linear linked list if the link in the last element

contains a null pointer.
Senarai berpaut disebut sehagai senarai berpaut linear jika pautan di
dalam elemen terakhir wmengandungi penunding null,
C.  Data searching is easier through random searching.
Carian data adalah lebile mudah melalui carian rawak.
D.  The best case for searching technique is when the required data is in front of

the list.
Teknik carian terbaik apabila data yang diperlukan berada di hadapan

sendardai.
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HWULL

Based on Figure 2 above, select the corrizet program to declare the stucture of node.
Berdasarkan Rajah 2 diatas, pilih prog:--am yang be'ul untul mengisyhtiharkan

stuktur kepada nod
A.  struct Profile

{

'

int data;
node *next;

3

B.  struct Profile

|
1

int datal;
char data2[10];
node Fnext:

o

C.  struct Profile

J
i

char name[20];
int age;

double height;
node *next;

+
D. st
{

1.
i

ruct Profile

char name[2(];
float age;
double height;
node *next;

SULIT
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10.  Most appropriate example to relate with linked list concept is

FP305: DATA STRUCTURE

Contoh yang paling sesuai untuk dikaitkan dengan konsep senarai berpaut ialah

A,
B.

C.
D.

11.  Choose the CORRECT answer for advantage of List.

Car’ Kereta

Train/ Keretapi
Bicycle/ Basikal
Moto.eycle/ Motosikal

Pilih jawapan vang BETUL untuk kebaikan senarai.

A.

12, Identify the data structure that is related to the concept of "Last-In-Fist-C at".

Coinplex

kompleks

dynamic size

saiz yang dinamik

Suitable for large data

sesuai untuk data yang banvak
Suitable for limited data
sesuai uatik data vang terhad

Kenalpasti strukiv:r data berikur vang bevkait dengan konsep “Last In First Out”

A.  Linked list
Senarai Berpaut
B.  Stack
findanan
CG. Treg
Pepohon
D, Queue

Baris Gilir

SULIT
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13.  Assume that we have one empry stack ol integers, B. Choose a diagram for the
stack after the following operitions have been executed.
Andaikan kita mempunyai saiu tindanan integer, 8 vang kosong. Pilih rajah
tindanan setelah operasi ber kut telah dilaksanakan.

pushStack (B, 3 Anmad) ; |
pushStack (B, 5 Selva);é
pushStack (B,7 ithia); |
popStack (B} ; ‘}
popStack (B} ;

W |

f g"ﬁiih?
1) Sl |
[l Chia
B. [ Chia |
(1] Selva |
[0] | Ashmad |

(0] Ahmad

7 SULIT
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14. Determine the situation that will happen vvhen the new data are to be inserted into a
data structure, but there is no available syace in it.
Kenalpasti situasi yang akan berlaiu. Bila deta baru dimasuklkan ke dalam struktur

data, lapi tiada ruang kosong i dalanrya,

SAwp

15, Select the application that represents the concept of stack.

underflow
overflow
housefull
saturated

Pilih aplikasi yang menggambarkacn vonsep tindanan.

A.

B.

D,

A bouquet of flower.

Sejambak bunga.

A stack of plate.

Setimbunan pinggan

A croud of people.

Sekumpulan manusia.

Books standing on a shelf next to each other.

Susunan buku secara menegaak dia tas rak bersebelahan di antara satu

sama lain.

SULIT
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CLO3-C3 i 16. Refer to Figure 6 and the statement below, select the value at the top of the stack

after all of the operations are being executed.
Rujuk Rajah 6 dan penyataar di bawah, pilik nilai yang berada paling atas bagi
timbunan setelah kesemua operasi dilaksanakan.

2]
S Lt
Pas6 |y
P Rl23 (0]
S
datali)

Figure 6 / Rajah 6

typedef struct stackID
{

int top;

int datalD{4];

} ID;

i. K->atalID[K->top]l=A710;
. K->datalD[K->top] =D656;

il K- Yop-~—;

13 WK A

A AT10
B. D656
C.  P456
D. X123
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FP305: DATA STRUCTURE

In linked list implementation of gueue class, choose the CORRECT insertion

statement to insert the new entry on the linked list.

Dalam pelaksanaar: senarai berpaut dalam kelas baris gilir, pilih penyataan
kemasukan yang BETUL dalam meletakkan entri baru ke atassenarai berpaut.

A.  Atthe head

Pada kepala senarai

B. At the tail

Pada hujrng senarai

C.  After all other entries that are greater than the new entry.
Pada its:m yang lebih besar daripada item baru

D.  After all other entries that are smaller than the new entry.
Pada item yang lebih kecil daripada item bou

Refer to Fi gure 7 and statement below, identify the Front and Rear after all of the

expressicin are being executed.

Rujuk Rajah 7 dan penyataan di baveoh, kenalpasti ‘Froni” dan ‘Rear’ selepas

semua penyataan berikut dilalsanakan.

Frout

Rear

STEW

Create Queuelist(Q)

iii.

i. AddA(STUCK,Q)
ii. Add (SERIAL,
Remove (Q)

Figure 7/ Rajah 7

Towp

Front =STUCK, Rear = SERIAL
Front = STEW, Rear = SERIAL
Front = STUCK, Rear = STEW
Front = STEW, Rear = STUCK

10
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SULIT FP3i5: DATA STRUCTURE

19.  Choose the following list that is NO'T the type of Queue.

CLO2-C2
Pilih penyataan bervikut yang BUKAN merupakan jeni' baris gilir.
A.  Physical model / model fizikal
B. Interaction mode! / model interaksi
C.  Linear Implementation / implementasi line. ar
D, Circular Array / tatasusuanan membulat
CLO3-C3 | 20. Refer to Figure 8, interprets the CORRECT chagram after the following operations

are executed.
Rujuk Rajah 8, tafsivian rajah yang BETUI, selepas operasi berikut dilaksanakan.

[ D] ] ]

Frent  Rear Q

Figure 8: Queue named as Q/ Rajeh 8: Baris Gilir yang dikenali sebagai

- . .
i i Queus (‘F’', Q)
|ii. Degueue ()

[

A. ) e : s o o
. F T ; |
Froni / Rear Q
B. e R
[ D [ F _ ]
Front Rear Q
C. —— ; : !
.o [ 1 |
Front /Rear Q
D. )
[ F |D ] |
Front Rear Q

11 SULIT
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21.  The characters of F,R,0,7 ,E ,N are placed in a queue respectively in the given
order. Show the characters order if they are moved.
Aksara ¥,R ,0,Z E N diletakkan di dalam giliran mengikut susunan yang
diberikan. Tunjukkan susunan oksara tersebut sekiranya ia digzrakkan.

A.  FEROZEN
B. NEZOR,F
C. EFNORZ
D. FNREOQ/Z

22, Choose the suitable examples of quene in the real life situation.
Pilih contoh vang sesuai mengenai bavis gilir dalam situasi dunic sebenar.

. Lines at the hotel checkout counter
Deretan pelanggan di kaunter hotel untuk semak keluar.,
Il Documents to be printed at the: network printer.
Dokumen yang dicetak pada riesin pencetak berangkaian.
Il Lines of vehicles at the traffic light junction.
Deretan kenderaan pada simpang lampu isyarat.
IV.  Books newly arrived at the bookstore.
Buku-buku keluaran terba u tiba di kedai buku.

I, Il and III
[, Tand IV
I, IIT andIV
IL, 1T and IV

SOw»

12 SULIT




SULIY FP305: DATA STRUCTURE

23.  Select the TRUE conditior about dequeue.

CLO2-C2 _
Pilih keadaan yang BENAR mengenai dequeue.
1. Insertion date into an empty queue. Both queue FRONT and REAR
pointers must set to point to the new node.
Kemasukan d.ta ke dalam baris gilir kosong. Kedua-dua penuding
FRONT dan EEAR mesti ditetapkan menuding ke nod baru.
JI. Deleting a dat:+ element somewhere in the queue. Set the FRONT
pointer to nex! item in the queue.
Penghapusan sesuatu elemen data di mana-mana bahagian dalam bar -is
gilir. Tetapkan penuding FRONT kepada item seterusnya dalam bari s
gilir.
1. Deleting the last item in the queue. Assign NULL value to FRON™," and
KEAR pointer.
Fenghapusan iten: terafkhir dalam baris gilir. Umpukkan nilai NULL
kepada penuding "RONT dan REAR.
A, Tand 1l
B. land Il
C. IHand !l
D, LI asdIll
CLO2-C2 24.  Referto Figure 9 determine the array index for the insertion of value in queues
concepts.
Rujuk Rajah 9, tentukan indeks tatasusunan nilai dimasukkar: delam konsep baris
gilir.
Asray o
|
Figure 9/ Rajah 9
A.  Array[0]
B Array[2]
C.  Array[4]
D.  Array[6]

13 SULIT



CLO3-C3

SULIT

binary’ tree.

pepohon binary.

FP305: DAT/, STRUCTURE

Rujuk Rajah 10, pilih jawapan yang BETUL jika ‘Q’ dimasukke n ke dalam

(2
T
()

p—

25. Refer to Figure 10, choose the CORRECT tree after ‘Q’ is being added to the

A
(s)
— /./"“"' s _\-'/....‘_\\
Q | (1)
o
\/—_‘\\
B.
-,
(s
5 A
~ N
(.-—-—-.\;l \/ — :
A f - ..
i@
N J N j

14
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SIJLIT
C.
a ¢ ‘“\
—— // /{\\ ———
F ! / T
ORNS.
N
[ )
)\w/
)
D.
N

= N,

P i
k A \ f] \;n
- S S

CLO2-C2 26. Select the traversal order method to get the content of a Binary Search Tree in
ascending order.

Pilih kaedah turutan jelajahan Pepohon Belahan Dedua mengikut turutan menaik.

pre-order traversal,
in-order traversal.
post order traversal.
prefix traversal.

Caow
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Figure 11/ Rajah 11

Name the *X” label shown in Figure 11.
Namakan label ‘X" yang ditunjukikan poda Rajai 11,

Parent. / Bapa
Sibling. / Keluarga
Root./ Akar

Node. / Nod

Refer to Figure 12 for question 28-25,
Rujuk Rajah 12 bagi soalan 25-29.

S LY

CLO2-C3

Cnwp

I N NN

(1%
o

(6) (83 (i)
N N NS

Figure 12/ Rajah 12

28.  Calculate the leaves node ia the Binary Tree.
Kirakan nod daun di dalcim Pepohon Dedua.

16
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. e i rder of nodes visited using a pre-order traversal’
29. Determine the order of nodes visited using ler t 1?

CLO3-3
Tentukan susunan nod selepas menggunakan penjelajahan pre-order?
A, 51679811
B. 51698117
. 71568119
D. 75169811

CLO2-C2 30.  Choose the CORRECT step in order (o get the information stored in a Binary
Search Tree in descending vider
Pilih lungkah yang BETUL wntil: inendapatkan maklumat yang tersimpan di dalam

Carian Pepohon Dedua di dalam susunan menuvun,

A.  left, root, right
B, root, left, right
C right, root, left
D right, left, root

Supposed B is & binary tree with 14 nodes. Calculate the minirnum possible depth

of B.
Andaiken B adalah pohon dedua dengan 14 nod. Kirakan kedalaman w.inimum

CcLO3-C3 | 3L

vang muagkin bagi B.

A 0
B. 3
C. 4
D—3

17 suur
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Figure 13/ Rajah 13

Refer to Figure 13, identify the sibling nodes in the binary tree.
Rujuk Rajah 13, kenalpasti naode adik beradil di dalam pepohon dedua.

118,44}
112,20}, {35,521
{18,12,20},144.35,52)
12,20}, {35,521,{1 3,44}

Oowp

Sorting value in the lizt by finding the smallest number in the list
(minimum number) and swab it with the first position. Recognize the CORRECT
sorting method.

Susun nilai dalam senarai dex 2an mencari nombor yang paling kecil dalam senarar,
(nilai minimum) dan tukar denyan kedudukan pertama. Kenalpasti kaedah isihan
yang BETUL.

Quick Sort/ Isihan Cepat

Bubble Sort / Isihan Buil
Merge Sort / fsinan Galungan
Selection Sort / Isihan Filihan

S 0w

18 SULIT
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CLO2-C2 34. Select the meaning of “searching” aigorithm in data structure.
Pilili maksud bugi “carian” dalam struktur data.
A. A process in finding data location from a list or certain table.
Satu proses dalam mencari lokasi data dari senarai atau jadual tertentu.
B. A process in creating an item for data structure.
Satu proses dalam mewwjudkan item untuk struktur data.
C.  Aprocess in extinguishing data in data structure,
Satu proses untuk memadam data davi struktur data.
D. A process in identifying data in data structure.
Satu proses dalam mengenalpasti dalam strukiur data.

CLO2-C2 35. One of the steps in sorting is choosing pivot number.

Based on the sequence data items below, determine the pivot value.
Salak satu largkah sesama mengisih data mestilah memilih 1ilai pivot.
Berdasarkan senarail data item di bawah, tentukan nilai pivot.

7, 19, 10, 5, 100, B

AT
B. 8
e 2
D. 10

CLO2-C2 36. Determine the CORRECT method to find the location of the element vvhen a value
1s given.

Tentukan ka edah yang BETUL untuk mencari lokasi bagi elemen apabiler nilai
telah diberikan.

Trize/pepohon

Sarting/ isihan
&
Searching / gelintaran

U0 wp

inked List/ senarai berpaui

19 SULIT
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Based on the sequence data items below, an array is dezlaredt and initialized
Berdasarkan kepaa a susunan item data di bawah, satu tatasusunan diisytihar dan
diberi nilai awalan.

inta[10] = { 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200}

Calculate the number of comparisons are made by a Binary search algorithm to find

the target 120.
Kirakan berapa kelikah perbandingan yang dibuat nienggunakan algoritma Binary
Search untuk menc ari nilai 130.

1
4
3
4

SOowp

r 9 10 30 78 35 27 14 25
' Figure 16 / Raiah 16

Refer to Figure 16, the first two elements have been sorted using a selection sort.
construct the value of the elements in the array after two more passes of the
selection sort algorithm.

Rujuk Rajah 16, bina nilai «lemen di dalam tatasusunan tersebut selepas dua
laluan menggunakan algoritma isihan pilihon.

10 14 78 35 27 30 25

01425 27 3578 30
10 14 25 35 27 30 78
10 14 25 27 35 30 78

SEOR- IS
oD O W

20 SULIT
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The way a card game player arranges his cards as he picks them up one by one, is

an exampleof
Cara pemain kad menyusun kadnya dengan mengambil satu demi satu adalah

CLO3-C3 | 3%

contoh

A.  Bublile sort
Isit.an buih

B.  Selection sort
Lvihan masuk

C.  nsertion sort

Isihan pantas
D.  Merge sort
Isihan gabung

cLo2-c3 |40 Linear search is highly inefficient compared to binary search.
Carian linear adalah sangat tidak cekep berbanding dengan carian binari.

Select the CORRECT situation that refers to the statemcut above.
Pilih situasi yang BETUL yang merujuk kepada penyataan di atas.

A.  Large, unsorted arrays.
Besar, tatasusunan fidak tersusun

B.  Large, sorted arrays.
Besar, latasusunan lersusun

C.  Small, unsorted arrays.

D.  Small, sorted arrays.
Kecil, tatasusunan tersusun

21 SULIT



'"‘jLOI -Cl

CLO2-C3

CLO1-Cl

SULIT FP305: DATA STRUCTURE

SECTION B :50 MARKS
BAHAGIAN B :50 MARKAH

INSTRUCTICIN:
This section consists of TWO (2) structured questions, Answer ALL the cuestions.

ARAHAN:
Bahagian ini mergandungi DUA (2} soalan berstrukour. Jawab semua soalan.

QUESTION 1
SOALAN 1

(a) Defire the meaning of algorithm and lisi ONE (i) of the characteristics of
alge,rithms.

Talarifkan algoritma dan senaraikan SATU (1) ciri algorithma.
[3 marks]

[ 3markalt]

(r»)  Define the differences between Push and Pop operation in stack.
Nyatakan perbezaan di antara operasi "‘Push’ dan "FPop’ dalam tindanan..

[4 marks]
[4markah)]
(¢) List FIVE (8) operations of linear linked list.
Senaraikan LIMA (5) operasi bagi senarai berpaut.
{5 marks]
[Smarkah]

£2 SULIT
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(d) Write appropriate structure definition based on the information in Table 1.
Tuliskan pengisytiharan struktur 1 erdasarian maklumat di dalem Jadual 1

Type _ I Name i Data Type
Structure name P
Car
Nama struktur
Member-1 /4hli 1 , Floating point/
Price
perpuluhan
Member-2/Ahii 2 Model 30 character/ aksara
Member-3//4k1i 3 Reg Num | 7 character/ aksara
Variable structure-1
, | Proton R
/ Pembolehubah strudctur 1 Until 15 records
it e
Variable structure-Z _ [Schingga 15 rekod
: , _ Perodua
/ Pembolehubah sirukiur 2 ;

Table 1: Structure Information
Rajah ! Informasi Strukiur
[6 marks]
[6 markah)

(e) Refer to Figure 1, illustrate the new diagram when the statement below are

executed.
Rujuk Rajah 1, lakarkan rajah bari apabila penyataan di bawah dilaksanakan.

Prrl| Gsposdie 10
=

Ptx2

mee@e | 11 | Popenls] 12 | @) 13
| 21 | @@ebend) 22 | @B

Figure 7 Kajah |

temp = Plrd:
whiie (temp->next = NULL)
temp = temp->next.
temp->next = Ptrl.
[2 marks]
[2markah)

23 sULIT
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(f) Draw a suitable stack diagram for cach statement below. Given that the Stack of T
contents of four elements.
Lukiskan gambarajah tindanan yang sesuai bagi pernvataan di bawah. Diberi
Tindanan T mengandungi empat elemen.
i. CreateStack ( T):
1i. Push(700. &T):
iii.  Push(600. &T);
iv. Pop;
v. Push(500. &1);
[S marks]
|5 markah]
QUESTION 2
SOALAN 2

(a) Briefly explain the meaning of Selection sort.

Takrifkan maksud isthan Piiihan.
[3 marks]

\ |3 markah)

(b) Briefly explain the concept of FIFO and give an example of FIFO implementation in
the real world situation.
Terangkan secara ringkas tentang konsep C1F ) dan berikan contoh penggunaan
FIFO dalam kehidupan.
[2 marks]
[Zmarkah)

—(e)y—State TWO-(2)differencesbetweentincarsearchrand-binary search:
Jelaskan DUA(2) perbezacait untara carian ber; ujukan dan carian dedua.

[6 marks]
[6 markah)
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(d) Refer to Figure 3, write the node sequence of *ne following traversals.
Rujuek Rajah 3. tuliskan urutan nod bagi pesny usuran-penyusuran berikut,

Figuie 3/Rajah 3

i) Pre-order traversal / Penyvusuran pro leriib
ii) Post-order / Penyusuran pasca textii:
[4 mark:,]
[4 markeah)

(e) Referto Figure 4, illustrate a binary t-ee.
Rujuk Rajah 4, lakarkan pepohon binary.

10 & 9 18 16 5 20
Tigure 47 Rajah 7

[4 marks]
[4 markah]

(D) Show the step to sort the sequence s number below by using Bubble Sort.
Tunjukkan langkah isihan bagi tur ntan nombor di bawah menggunakan Isilam Buih.

LY

30 16 25 23 38 56 10

[6 marks]
|6 markah]

SOAULAN TAMAT
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