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EKT 334 - Algorithm and Data Structures 
[Algoritma dan Struktur Struktur Data] 

Masa: 3 jam 

Please make sure that this question paper has ELEVEN (11) printed pages including this 
front page before you start the examination. 
[SUa pastikan lrertas soalan ini mengandungi SEBELAS (11) muka sural yang bereetalc termasak muka 
hadapan sebelum anda memulakan peperlksaan ini.} 

This question paper has FIVE (5) questions. Answer ALL questions. Each question 
contributes 20 marks. 
[Kertas soalan in; mengandungi LlMA(S) soalan. Jawab SEMUA soalan. Markah bagi tiap-tiap soalan 
adalah 20 markah} 

SULIT 

Dicetak ohth Unit Peperilwan & Pengijazahan, Sahagian Pengurusan Akademi/c, JabaJan Pendqftar. 



SULIT 

QUESTION 1 
[SOALANl} 

( C4, COl, P03, PO 4, POll ) 

-2- (EKT334) 

(a) Consider the two program segments in the Figure 1.1 (a and b). Analyze the time 
complexity for the codes using Big 0 notation. 
[Pertimbangan dua keratan aturcara tk dalam gambarajah 1.1 (a dan b). Analisa kerumitan 

masa bagi keratan aturcara tersebut dengan menggunakan notasi Big OJ 

for k=Otondo 
for i=Oto n do 

for j=Otondo 
print: *; 

(a) 

( C6, COl, P03, P04, POll ) 

for k = 0 to 10 do 

Figure 1.1 
[Rajah I.I] 

for i=Otondo 
for j=Otondo 

print: *; 

(b) 

[6 MarkslMarkah] 

(b) Figure 1.2 shows the Selection Sort algorithm to sort from the smallest to the largest 
element in a one dimensional array list. The number of comparisons is (n-l) for the 
first iteration, (n-2) for the second iteration, and so on. Let T(n) denotes the 
complexity for Selection Sort and c denote the total number of other operations 
such as assignments and additional comparisons in each iteration. Estimate the time 
complexity for this algorithm. 
[Rajah 1.2 menunjukkan algoritma bagi isihan pemilihan untuk menyusun elemen terkeeil kepaJa 

terbesar di dalam senarai tatasusunan satu dimemi. Jumlah perbandingan paJa algorima ini 
adalah (n-I) bagi lelaran pertama, (n-2) bagi lelaran kedua, dan seterusnya. T(n) adalah mewakili 
kerumitan bagi isihan pemilihan dan c mewakili jumlah bilangan bagi lain-lain operasi seperti 
pengumpukan dan perbandingan tambahan Iii dalam setiap lelaran. Kirakan kerumitan masa untuk 
algoritma ini.J 
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( CS, COl, P03, P04, POll ) 

-3-

II A[O:n-l] is the array to sort 
for j = 0 to n-l do 

iMin = j; 
for i = j+l to n-1 do 

if (a[i] < a[iMin]) 
iMin = i; 

End if 
End For 
if( iMin != j ) 

swap(am, a[iMin]); 
End if 

End For 

Figure 1.2 
[Rajah 1.2J 

(EKT 334) 

[5 MarksiMarkah] 

(c) Consider following recurrence relation where T(n) is the time complexity of certain 
statements. 

[pertimbangkan perhubungan beruJang berikut di mana T (n) adalah kerwnitan masa perryata 
tertentu.J 

T(n) =2, iffn=2 

= T(n/2) + 3, Iffn > 2 

(i) Generate the generic solution for time T(n) at ;"' steps 

[Janakan pelf)'elesaian generik untuk masa T (n) palla langkah ke i.] 

Cli) Generate the solution for T(n) when n=t and i=k-l. 
[Janakan pelf)'elesaian untuk T(n) apabi/a n = t dan i = A>-lJ 

DiCt!1ilk old Unit Peperilaoan '* Pengij=ho .. Bahagian Pe.guru.oan Akademti:. Jobatan Pendqftor. 
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QUESTION 1 
{SOALAN2} 

(a) Given two (2) sparse matrices in Figure 2.1. 
{Diberi duo (2) matrikjarangdi dalam rqjah 2.I} 

II 
AI5:6) 

I Ii j l ~ § ·16 
I . 

II ~'i . 1-
, 0 1 0 0 0 0 
1:1 0 0 3 0 0 0 

3 2 0 0 5 0 0 
4007000 

:!Slo 10 10 10 1410 
I 

(a) 

( C5, COl, POl, P04, POll ) 
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Figure 2.1 
{Rajah2.]} 
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(EKT334) 

B15:61 
i 2· 3 4. 5 ., 
I 
r 

0 0 1 0 0 I 
0 1 0 0 5 

I 0 0 8 0 0 
7 0 9 0 0 I 3 0 0 0 1 , , 

I 
(b) 

(i) Design the compact representation of the two (2) sparse matrices. 
[Rekobentuk perwakilan padaJ bagi duo (2) malrikjarang tersebUl.J 

[4 MarkslMarkah] 

( C4, COl, POl, P04, POll ) 

(ii) Suppose each matrix element occupying 2-bytes in memory. Analyze the 
efficiency of each compact representation in (i). 
{Kiltakan aetiap elemen malrik tersenUI menggunakan 2-bait ingatan. Lakukan analisa 
keberkesanan bagi aetiap perwaldlan padat padD (i).J 

[4 MarkslMarkah] 

( C4, COl, POl, P04, POll ) 

(iii) If the base address of the matrix A[5:6] is 100 and the matrix B[5:6] presents in 
sequence in memory (as in Figure 2.2), calculate the address ofB[5,6) element. 
{Jiko alamal asas bag; malri'" A{5:6J adaJah 100 dan maIrl'" B{5:6J menduduld secara 
berturutan di dalam ingatan ( •• perti di dalam rajah 2.2) hitung alamat bagi elemen matri'" 
B{5:6].] 

A[5:6] 

Figure 1.1 
{Rojah2.2] 

B[5:6] 

DICt!lak oIeh Unit Peperl"""'. & Pengijazahan. Bohagian Pengunuan Akmkmik, JabalQII Peruiaj/l1r. 
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( CS, C02, P03, P04, PO 11 ) 

(b) Figure 2.3 shows pictorial view of logical representation of deletion operation in a 
single linked list called START. Design an algorithm for the Figure 2.3 (b), where 
the deletion operation needs to be applying on the node TEMP which is to the right 
of node NODEX (Figure 2.3 (a» . 
[Rajah 2.3 menunjukkan pandangan bergambar perwakilan logik bagi operasi buang di dalam 

.aIIt senarai berpaut START. RekabentuJcsatu aJgorithma bagi rajah 2.3 (h) di mana operasi buang 
dilakukan Matas nod TEMP yang berada di.ebelah kanan nod NODEX.) 

Figure 2.3 
[Rajah2.3} 

Dfcetak ol.h U/dl Peperllcsoan <I Pengif=hon, Bahogla. PIItgIITWDII AkodemiA; Jabakm Pendaftar· 

[4 MarksiMarkah] 
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( C4, CO2, P03, P04, POll ) 

(C) Figure 2.4 shows doubly linked list T, calculate the missing values in the data fields 
marked as A and B by using the clues given. 
{Rojah 2.4 menUl!iukJ:on saIU senarai berpaut beganda 1; hitungkan nilai-nilai bagi data yang 
bertanda A. dan B dengan menggunakan pelUrfjuk yang diberi.} 

!!:iX/IO / H / A / ~ /16/ ~ / B / 
I DArA LIJIII< RLINIt 

Figure 2.4 
[Rojah2.4] 

(i) DATA(A) = DATA(RLINK(RLINK(RLINK(A»»+4 
+ DATA (LLINK (RLINK (RLINK(A»» 

~ /20/ x li 
I 

+ DATA (LLINK (LLINK (LLINK (LLINK (RLINK(B)))))). 

[2 MarkstMarkah] 

(ii) DATA(B) = DATA(RLINK(LLINK(LLINK(LLINK(RLINK(B»»» + 5 
+DATA(RLINK(LLINK(A») + DATA(RLINK (RLINK.(LLINK(B»» . 

[2 MarkstMarkah) 
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QUESTION 3 
{SOALAN3} 

(C4, C02, P03, P04, POll 

-7-

(a) Differentiate between Linear Queues, Deques and Circular Queues. 
{Bezakan antara bansan Linear, Deques dan bariaan Lengkokon.} 

(EKT334) 

(6 MarksiMarkoh) 

(b) Consider a prefix expression [ - + to. / - * A B D C E·· F H I]. 
{Pertimhangkan ungkopan awalan [ - + A / - • A B DeE • • F HI] ] 

( C5, C02, P03, P04, POll ) 

(i) Generate equivalent infix expression. 
[Jana ungkopan prasisipan .etara.] 

( C5, C02, P03, P04, POll ) 
[3 MarksiMarkoh} 

(ii) Generate equivalent postfix expression. 
[Jana ungkopan pascasiaipan .etara.] 

( C6, C02, P03, P04, POll ) 
[3 MarksiMarkoh} 

(iii) Figure 3.1 shows the procedure to evaluate a postfix expression E using Stack 
operation. Evaluate the postfix notation in (ii) using Stack operation with 
A= 2, B= - 2, C= - 4, D= 4, E= 6, F= 16, H= 2, and 1= - 2. 
[Rajah 3.! menu'1iukkon prosedur untuk memlai ungkopan pascasiaipan E menggunakan 
operasi Timbunan. Nilaikan notasl pascasialpan til (il) menggunakan opera.1 Timbunan 
denganA =2, B = -2, C =-4, D =4, E = 6, F= 16, H=2, danl= -2.] 

[8 MarksiMarkoh} 

Procedure EV AL_POSTFIX(E) 
X = get_next _character (E); /I Get the next character of expression E. 
Case X or 

'X Is an operand : PUSH X into stack S; 
:X Is an operator: POP out required number of operands from the Stsck 

STACK [I :S]. evaluate the operator and PUSH the result 
into the Stack STACK[I:S]; 

: X= 'S' : POP out the result from the Stack STACK[l:S] ' 
End Case 

End EVAL_POSTFIX(E) 

Hints for (iii) Answer Table: 
{Petua untuk(ili) Jadual JawllPan:} 

Figure 3.1 
[Rajah3.!] 

~e~l;~f~tl~r 
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QUESTION 4 
{SOALAN4j 

( C3, C02, P03, P04, POll ) 

-8- (EKT334) 

(a) Apply the recursive pseudo code in Figure 4.1 on the linked representation of a 
binary tree in Figure 4.2. Note that for every call of PRlNT_NODEQ, START, 
LC(STAR1) and RC(STAR1) variable need to keep track as given in a table. Here, 
LC(STAR1) and RC(STAR1) refer the left child and right child of START node 
respectively and the DATA(STAR1) indicates the element of that node. 

[Ap/ikosi!fJJn kod pseudo yang rekursi dalam l/J:dah 4.1 pada perwakilan rang!fJJian pepohon binari 
dalam l/J:dah 4.2. Perhati!fJJn bahawa bagi setiap panggilan pembolehubah PRINT_NODE 0, 
START, LC (START) dan RC (STAR7) perlu merifejald seperri yang diberi!fJJn dalamjadual. Di sim, 
LC (STAR7) dan RC (ST AR7) meTlfiuk kepoda anok kiri dan anak !fJJnan nod START masing-masing 
dan DATA (STAR7) menwifuk!fJJn elemen nod tersebut.} 

1. Procedure PRINT_NODE(START) 
{ 

2. If START !=NIL then 
{ 

3. 
4. 

S. 

6. 

} 
} 

CaD PRINT _NODE( LC(START) ); 
If (LC(START) = NIL) && 

RC(START) = NIL) then 
PrintDATA(START); 

Call PRINT _NODE( RC(START»; 

Figure 4.1 
[Rajah4.1} 

Answer Table Hints: 

Figure 4.2 
[Rajah4.2} 

[7 MarkslMar!fJJh] 

l-tl@!'jlIii! <lfi( J~.uu- f ~Mm IlMjtr·~ ] 
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(C5, C02, P03, P04, POll) 

(b) Design a binary tree from the following Inorder and preorder travarsal. 
[Reka bentuk pepohon binari dari inorder berikut dan preorder traversal berikut.} 

Inorder Traversal : M N 0 P Q R STU 
Preorder Traversal: Q N M P 0 S RUT 

(0, C02, P03, P04, POll) 

[5 MarkslMarkah) 

(c) Figure 4.3 shows a weighted directed graph. Apply Dijkstra's algorithm on the 
Figure 4.3 to find single-source, shortest path. 
[Rajah 4.3 memnifukkan grqf berwqjaran terarah. Aplikosikan algoritma Dijkstra pada Rqjah 

4.3 untuk mencari satu sumber, jalan paling singkat.} 

Hints Answer Table: 

LT 
The shortest Path and Distance 

Figure 4.3 
[Rqjah4.3} 

i" ! [lJ 

[8 MarkslMarkah) 

(2) I [3] [4] [5] 
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QUESTIONS 
(SOALANSj 

( Cl, coo, P03, P04, POll ) 

-10- (EKT 334) 

(a) Consider a list L={22, 54, 65, 76, 77, 87, 88, 93, 97, 99} of ordered numerical 
elements. Demonstrate the Interpolation Search technique for the elements 54 and 
94. 
[Pertimbangkan senarai L = {22,54, 65, 76, 77, 87, 88, 93, 97,99} yang merupakan unsur tertiban 
berangka. Tul!iukkan teknik Carlan Interpolasi untuk U>rSUr-unsur 54 dan 94.} 

(6 MarkslMarkah] 

( Cl, C03, P03, P04, POll ) 

(b) Consider a list L = {69, 15,85,89, 12, 26}. Demonstrate and compare the Selection 
Sort and Quick Sort technique on the list L. 
[pertimbangkan senarai L = (69, IS, 85, 89,12, 26). Tunjukkan dan bandingkan Isihan Pemi/ihan 

dan teknik /sihan Pantas senarai L.} 
(14 MarkslMarkah] 

-- 00000000000---
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Course Outcomes (COs) 
COl Ability to analyze algorithms and to detennine algorithm correctness and time 

efficiency. 
CO2 Ability to design and implement linear and non linear data structures 
C03 Ability to design and implement searching and sorting algorithms 

Program Outcomes (P0s) 

POOl Ability to acquire and apply knowledge of mathematics, science, engineering and an 
in-depth technical competence in computer engineering discipline to solve the 
complex engineering problem 

PO 02 Ability to identify, fonnulate and solve complex engineering problems. 
PO 03 Ability to design solutions for complex engineering problems and systems, 

components or processes to meet desired needs. 
PO 04 Ability to conduct investigation into complex problems as well as to analyze and 

interpret data. 
PO 05 Ability to use techniques, skills and modem engineering tools necessary for complex 

engineering practices so as to be easily adaptable to industrial needs. 
PO 06 Understanding of the social, cultural, global and environmental responsibilities of a 

professional engineer. 
PO 07 Ability to have entrepreneurship, the process of innovation and the need for 

environmental and sustainable development. 
PO 08 Ability to understand the professional and ethical responsibilities and commitment to 

the community. 
PO 09 Ability to function on multi-disciplinary teams. 
POlO Ability to communicate effectively on complex engineering activities with the 

engineering community and with society at large 
POll A Recognition of the need for, and an ability to engage in life-long learning 
POll Demonstrate the understanding of project management and finance principles 
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