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SECTION A

Instruction: Answer ALL questions.

o

Q2

Q3

Refer to the array statement below:
Char CDuntrY[Bl = {'H.J,'AJ..'L'.'.PL','Y','S',;I','A'};

{a) What is the index of r5°7

{1 mark)
(by  Write a statement in C language Lo refer to element ¥+ in the amray.
{1 mark}
(c) What is the index for the last data in the array?
(t mark)
(d) Write a statement in C language io print all the data in the array.
{2 marks)
Draw a Binary Search Tree that fulfills the following traversal conditions:
Precrder : KD ABHPMS
Inoxrder : A BDHKEMES
Pogstorder : B AHLODMSE P K
{5 marks}
Given the following integer list:
84 | an 110 34 2 S00
Show a trace for each execution of:
{a) Insertion sort.
(5 marks)
{b)  Bubble sort.
(5 marks)
{c} Quick sort.
{5 marks)



Q4

Q5

BT 7S

(rivenalist {26,14,8,22,37,6,44,24,53,24,10,32},

{2)  Draw a Binary Search Tree.
(3 marks)

{b) Based on the answer in Q4 (a), write the sequence of nodes when you
fraverse the tree using

(i) inarder,
(i} preorder and
() postorder methods.

{6 marks)
{c)  Draw anew Bimary Search Trec after inserting 15 and 40 in the list.
(3 marks)
(d)  Draw a new Binary Search Tree after deleting 22 and 37 from the list.
{3 marks)
Consider this snippet of code:
int find ( int al], int n, int x )
{
int i;
for {1 = 0; i € n; hes § |
if 1 afil == x }
return i;
1
return G;
}
{a) What is the complexity of this algorithm?
(3 marks)
(k)  What is this search called?
{2 marks)
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HITI073

Instruction: Answer TWO {2) from THREE (3) qucstions only.

Q6

Q7

CGiven Figure Q6. answer the qucstions below:

(a)

(&)

(c)

Criven:

Figure Q&

List all unique cycles in Figure Q6 above.
{3 marks)

Generate ouiput of the praph in Preorder traversal using vertex *1° as a
starting point.
(3 marks)

Generate gutput of the graph in Postorder traversal using vertex ‘1" as a
slarling point,
(4 marks)

Catalani] = 1
Catalanin! - Catalanin-1J={dn+2)/in+l), Eor n=0¢

Write a recursive function that calculates Catalan{n). Make sure that your code
considers all integer arguments.

{10 marks)
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Q8 For these questions, use the following defimtion for a Node:

{a}

(b

struct Hode {
int item;
Hode next:

}
Consider the following function that has access to the definition of Node:

veid pomeFunc (Node head)

{
Node p = head;
Node o
while (p != null && p.next |= null}
{ q = p.next;

p.item = p.icem + g.item;
p.next = g.nexc;
P = p.next;

}

Show the end result of executing scmeFunc {head) for the following list:

head

[

(4 marks)

Using the above definition of MHode, wmte a function
countOddPairs (Node head) which retums a count of the number of
pairs of adjacent nodes in the list whose sum is odd. For example, calling
countOddPairs (head) for the above list should return 2, since 3 + & and

g + 5 arc both odd, while s + 7iseven
{6 marks)
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SECTIONC
[nstruction: Answer ONE (1) from TWO (2} questions only.

Q% Here is C code for one version of the xsort algenthm:

vold xSorclint[ ] a, int n)

i

for (int k = 1; k < n; keed |

For fint L = k; & » 0 && a2l - 1] » afil; i--1}
{

int temp = ali - 1];

ali - 1 = ali];

alil = temp;

}

{a) Trace the operation of xSort by showing the contemis of a§ ) at the end
of each pass through the outer loop; use the array {5, 1, 2. 3, 4},
wheren - 5;

k afo] afkll alz) a[3] alai
imtial 5 1 2 3 4
1
2
3
4
{4 marks)

{b) How many item comparisons tali - 1] = a(i)) are performed in
Q9(a)?

{3 marks)

(c) How many swaps are performed in panl Q%(a)?

{3 marks}

(d} What would be the numbers of compansons and swaps for the array {52,

1, 2. ..., 49}, wheren = 507
{5 marks)
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Here is C code for one version of the ySort algonthm:

(a)

(b)

(c)

(d)

void ySortlint[ ] a, int n)

!
for (int k = n - 1; k » 0; k--1 {
int largest = 0;
far (int 1 = 1; 1 <= k; i++} |
if tafl)l = al[largest]} largest = i;
}
;! move largept item bo position K
int temp = allargest):
allargest] = alkl;
alk] = temp;
}
}

Trace the operation of ysort by showing the contents of a[] at the end of
each pass through the outer loop; use the array {5, 1, 2. 3. 4},
wheren = 5:

k alo] all) afz] a3l al4]
initial =) 1 I 2 3 4

4

3

2

1

{4 marks)

How many item comparisons (a[i]l = a[largest]} arc performed in

part Q10(a)?
(2 marks)

How many swaps are performed in part Q10(a)?
(3 marks)

What would be the numbers of comparisons and swaps for the array {so,

1, z, ..., a9}, wheren « 507
{5 marks}
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BAHACGIAN A

Arahan: Jawab SEMUA soalan.

51

52

Diberi permyataan tatasusunan berikut:

char nEgara[B] = !'Mr,'h','L-J.‘Ar;'Y';JS:,'I','ﬂ']’:

{a) Apakab indeks bagi ' s+ 7

{1 markah)

{b)  Tuliskan pernyataan dalam bahasa C yang merujuk kepada ¥+ di dajam

tatasusunan.

{1 markah)

(¢)  Apakah indeks bagi nilai yang terakhir dalam tatasusunan?

{1 markah)

(d)  Tuliskan pemyataan dalam bahasa C uniuk memaparkan semua nilai

dalam tatasusunan.

{2 markah)

Lukis Pepohon Carian Binari yang memenuhi syaral aturan benkut:

Pratertib X D A B H P M B
Mengikuttertib: A BDH XM P 8

Pasca-tertib: P AH D X 89 P K

Berdasarkan susunan senarai integer di bawah:

a0 g 60 110 34 2
Tunjukan jejak bagi sehap operasi:

{a) Isihan Selitan.

{b) Isibhan Buih.

{5 markah)

1

(& markah)

(5 markah)
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{¢) lsihan Pantas,
(5 markah)

54 Berdasarkan senarai {26.14,8,22,37,6.44,24,52,24,10,32},

{a) Lukiskan Pepohon Carian Binari.
(3 markah)

{b) Berdasarkan jawapan S54(a), tuliskan aturan nod-nod yang dilawati
mengikut tertib, pra-tertib dan pasca-tertib.

(6 markah)
(c) Lukiskan semula pepohon canan binan apabila 15 dan 40 disehikan.
{3 markah)
(d) Lukiskan semula pepohon carian binari apabila 22 dan 27 dihapuskan.
{3 markah)
s% Diber keratan kod di bawah:
int find ( int all, int n, int x )
{
int i;
for (i =0; i < n; i++ ¥V |
if [ ali] == x 3}
return i,
}
rteturn O
}
{a) Apakah kompleksit algorithma ini?
{3 markah)
{t) Apakah nama bagi carian ierscbut?
(2 markah)
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BAHAGIANB

Arahan: Jawab DUA (2) daripada TIGA (3) soalan sahaja.

]

57

Diberi Rajah 86, jawab soalsn di bawah,

pr—
2
S
oy
1
r

i
/

s R
Rajah 56

(a) Senaraikan semua kitaran unik dalam Rajah 56 di atas.
{3 markah)

(b)  Jana owtput bagi graf dalam aturan pra-tertib dengan menggunakan
verieks ‘1" sebagai titik permulaan.
(3 markah)

(c} Jana output bagi graf dalam aturan pasca-tertib dengan menggunakan
verteks “1° sebagai titik permulaan,
{4 markah)

Diberikan:

Catalan{d) = 1
Catalan(n)] = Catalan({n-11*(4n+2]f{n+1}, for n=0

Tuliskan satu fungsi rekursif yang mengira Catalan(n). Pastikan kod anda

mengambilkira kesernua nilai imeger.
{10 markah}

10
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58 Bagi soalan berikut, gunakan pengistiharan Node dibawah:

(a)

(b)

struct Node |
int item;
Node next ;

}
Fungsi dibawah mempunyai akses kepada pengistiharan Node di atas:

roid somePunc (Node head!

[

Node p = head,;

Node g;
while {p !'= null && p.next l!a= null}
{ g = p.next;

P-item = p.item + g-icem;
p-onext = g.next;
P = p.next;

}

Berikan keputusan akhir setelah perlaksanaan someFunc {head) untuk
senarai dibawah:

head

=1

{4 markah)

Diengan pengistiharan Node di atlas, tulis satu fungsi countoddrairs (Node
head) yang mengembalikan bilangan pasangan node dimana jumlah

nilainya ganjil. Sebagai contoh, memanggil countoddpairs(head) bagi
list di atas akan mengembalikan nilai 2, kerana 3 + 8 and 8 + 5 adalah

ganjil, tetapi 5 + 7 adalah genap.
(6 markah)

Il
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BAHAGIAN C

Arahan: Jawab SATU (1) daripada DUA (2) soalan sahaja.

s9 Diberikan kod C uniuk algorithma xsort:

(a)

(b)

{€)

(d)

void xSorciint[ ] &, int 0l

{

For {int k = 1; k <« n; kesed |

for (int i = kK; i » 0 && &f1 - 1] = afil: Li--}
{

int temp = ali - 11:

aly - 1) = alil:

ali]l = vemp;

Jejak operasi xSort dengan menunjukkan  kandungan a() pada
penghujung setiap laluan melalui gelung Juaran; gunakan tatasusunan {5,
1, 2, 3, 4}, dimanan - 5

% afol alll alz) al3] al4l

mula g 1 2 3 4

{4 markah}

Berapa kalikah perbandingan item ta(i - 1] » alil) dilaksanakan di
Bahagian $9(a)?
{3 markah}

Berapa kalikah tukaran {swap} dilaksanakan di Bahagian $9(a)?
(3 markah)

Berapa kalikah perbandigan dan tukaran akan dilakukan bagi tatasusunan

[50, 1, 2, ..., 49}, dimanan = 507
(5 markah)

12
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Diberikan kod C untuk satu versi algorithma ySort:

(a)

(b)

(c)

(d)

veid ySortiint{ 1 a, int ni

{
for (int K =m - 1; k = o; k--1 {

int largest = {;
For f(int i = 1; 1 «= k; i++) |

if lali1] = allargest])) largestc = i;
}

// move largest item to position k
int temp = allargest);

allargest] = alkl;

alk] = temp;

Jejak operasi ysocrt dengan menunjukkan kandungan a(] pada
penghujung setiap laluan melalui gelung luaran; gunakan tatasusunan {5,
1, 2, 3, a}, dimanan = 5:

k alo] al1] alz] al3] af4]
mula g X 2 3 4

4

i

2

1

{4 markah)

Berapa kalikah perbandingan item {a[i] » ailargest]} dilaksanakan di
Bahagian $10{a)?
{3 markah}

Berapa kalikah tukaran (swap) dilaksanakan di Bahagian $10(a)”
{3 markah)

Berapa kalikah perbandigan dan tukaran akan dilakukan bagi 1atasusunan

{s6, 1, 2, ..., 49}, dimanan = 507
{5 markah)

13



