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SECTION A

Answer ALL questions in this section [40 Marks]

Al. State any two factors that can be used to evaluate the performance of an algorithm. [2]

A2. Explain any five characteristics of an algorithmn. 110]

A3. (a) Explain the difference between divide and conquer and dynamic programming. [4]

(b) Explain the Traveling Salesman Problem (TSP) and why it is considered an NP-

hard problem. 5]
A4. (a) Write down mathematical formal definition of big O notation. 3]
) Suppose two algorithms perform the same task, explain how vou will determine
b) S t lgorith f t task, lain | \ 1l det
the more efficient one. 6]
A5. Illustrate asymptotic and complexity analysis of algorithms. 10]

page 1 of 4




SBA 4102

SECTION B

Answer any THREE questions in this section [60 Marks]

B6. (a) Distiguish between O(n!) - factorial time and O(1) - constant time big O nota-

tions. ]

(b) Explain the insertion sort algorithmn’s time complexity. 4

(¢) Compare and contrast insertion sort and merge sort in terms of time complexity

and use case. 4]

(d) Write down algorithm to sort the following list of integers (6. 20.15,1.4) using the
[nsertion Sort algorithm. 112]

B7. (a) What is a flow chart? 1]
(b) Distinguish between algorithms and heuristics. 4|

(c) Why is the big O notation important in analyzing algorithms? 3

(d) What is Dijkstra’s algorithm and what type of problems does it solve? 4]

(¢) Explain the Traveling Salesman Problem and why it is considered an NP-hard
problem. 8]

B8. (a) What are greedy algorithms. 2]

(b) Explain how the Kruskal’s algorithm works to come up with a minninimum span-
ning tree [11]

(c) Interpret the following output produced after executing Kruskal's algorithm to
link the four cities. 5]

page 2 of 4




SBA 4102

H“‘ - - | & v Wa 1a P ] = -
OLLOWlNng are tThe egges 1n the constructed MST

D -- 3225
6 -- 1 == 10
Graph for Kruskal's Algorithm with MST Highlighted
0
o
2 . 1
A,
3
Figure 1: Minimum Spanning Tree Qutput

(d) What is the optimal distance to connect all the cities basing on the above out-

put. 2]

B9. (a) What are machine learning algorithms? 2]

(b) Explain the steps presented by the following machine learning algorithm. 110]
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N

IMEOrt numpy 25 np
Trom sklearn.linear_model import LinearRegression
import matplotlib.pypilot as plt

= Saaple data
X = np.erray(ll1]), [2]1, (3], (4], (51D
y = np.array(ll, 3, 2, 3, 51)

= Lreate and train the nodel
model = LinearRegression()
model.fit(X, vy)

= Make predictions
predictions = model.oredict(X)

= Flot the pesults
plt.scatter(X, y, color='blue')
plt.plot(X, predictions, color='r=d’)

plt.xiabel("X"')

plt.ylabel('y')

plLt.title('Linsar Regression')
22 plt.show()

Figure 2: Machine Learning Algorithm Python Code
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Figure 3: Machine 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

il
=

END OF QUESTION PAP]

page 4 of 4




