
• 

-

231 
NATIONAL UNIVERSITY OF SCIENCE AND TECHNOLOGY 

SBA 4102 

FACULTY OF APPLIED SCIE TCE 

DEPARTMENT OF STATISTICS AND OPERATIONS RESEARCH 

SBA 4102 ALGORITH1;IS AND HEURIST ICS 

DECEi\IIBER 2024 EXAl\IIINATION 

Time : 3 hours 

Candidates should atte1npt ALL questions from Section A and ANY THREE questions 
from Section B. Each question shou ld start on a fresh page. 

SECTION A 

Answer ALL questions in this section [40 Marks] 

Al. State any two factors t hat can be used to evaluate the performance of an algorithrn . [2] 

A2. Explain any five characteristics of au algoritlun. [1 0) 

A3. (a) Explaiu the difference between divide and conquer awl clynarnic prograrmning. [4] 

(b) Explain the Traveling Sales1nan Problen1 (TSP) and why it is considered an NP-
hard problem. [5) 

A 4. (a) \~Trite down rnathematical formal definition of big 0 notation. [3] 

(b) Suppose two algorith1ns perfonn the same task, explain hovv you will determine 
t he more efficient one. [6] 

A5. Illustrate asymptotic and complexity analysis of algorithms. [1 0] 
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SECTION B 

Answer any THREE questions in this section (60 Marks] 

B6. (a) Distiguish between O(n!) - factorial time and 0 (1) - constant t ime big 0 nota-
tions. [4] 

(b) Expla.in the inser tion sort algoritlun·s t itue complexit~·. [4] 

(c) Cornp~re and eoutrnst insertion sort and 1nerge sort iu tenus of t in1e complexity 
and usc case . [4] 

(d) \ \Trit e down algorit hm to sort the following list of integers (6 . 20)5,1;4) using the 
Insertion Sort. algorithm. [12] 

B7. (a) \iVhat is a flow chart? 

(b) Distinguish bch,·ccn algorithms and heuristics. 

(c) vVhy is the big 0 notation i1nportant in analyzing a lgorithms? 

(d ) \tV hat is Dijkstra's algori thm and vvhat type of problems docs it solve? 

(c) Explain the Traveling Salesman Problem and \Yhy it is considered an 
problem. 

[1] 

HJ 
[3] 

[4] 

P-hard 
[8] 

B8. (a) Vlhat arc greedy algorithms. [2] 

(b) Explain hov·: the Kruskal's algorithm ~ ork. · to come up with a minninimum span-
ning t ree [11] 

(c) Interpret the following output produced after executing I<ruskal"s a lgorithm to 
li nk Lhe four cities. [5] 
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Graph for Krusl<al's Algorithm with MST Highlighted 
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Figure 1: !vlinimum Spann ing Tree Outp ut 

(cl) \Vhat is the optimal di. tance to connect all the cities basing on the ahove out-
put. . [2] 

B9. (a) vVhat are mach ine learning algorithms? [2) 

(h) Expla,in the steps pre. ented by the following ma,chine lea,rning a,lgorithm. [10] 
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1rr por t numpy c~ np 
~r c - sklearn. ~:r ea r _~ : d e i ~mp ort LinearRegressicn 

- 1rr port ma tplotlib. p~~:ct 35 plt 

-

= Sa1p~c dat5 
X- np. sr; ay([[ l ], [2-, [5], [4], [5]]) 
y = np . .: rra·. ([ :, 3, L, 3, 5}) 

z Crea:e and t ra:n t he ~odel 

model = LinearRegression() 
model. ..< :.:CX , y) 

= ~ake ~r ed~:: icns 
predictions = model . ~- ~ d ::t (X) 

= Plot : ~e resLl ts 
plt. s:e~ter (X, y, color= bl _e ) 
plt . pl: : (X 1 predictions, color=' r: : ) 
p lt . . ·: :.cc e l ( X ' ) 
p lt . ·,· l :: t: e l C ' •( ) 

_ plt . t :: ~e ( ' L :r ~a r 

22 pl.. t. sh: . () 

Figure 2: IVIa.chinc Learning Algorithm Python Code 
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Figure 3: l\tlachine Learning Algorithm Pyhton Code Corresponding Output 

(c) Explain the model,s time complexity and where it can be implemented. ~5) 

(d) Interprete the output produced. [3] 

END OF QUESTION PAPER 
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