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A music streaming app allows users to create playlists from n
available songs. The app wants to list all possible playlist
combinations, including the empty playlist. For n = 3 songs {S1, S2,
S3} — {}, {S1}, {82}, {S3}, {S1, S2}, {S1, S3}, {82, S3}, {SI,
S2, S3}. Write a non-recursive algorithm to generate all playlists for
n. Analyse the best-case, worst-case, and average-case time
complexity.

10 1 K2

Solve the recurrence relation: T(n)=T(n/3) +T2n/3) +n with T(1) = | ¢ : K3

z ) O (1) to determine an asymptotic bound for T(n).
Given the recurrence T(n)=6T(n/3) +n’, compare its asymptotic
b) growth rate with that of T(n)= 6T(n/3)+n210gn Use the Master 4 1 K4

method to find the asymptotic bound. Idenllfy which function grows
faster and justify your answer. (Note: logs © = 1.6309)
A company is building a scientific simulation engme for a physics
3 lab. The engine accepts user-entered equations in infix notation, | 10 2 | K3

| e.g. (F* (D+M)/(A-B)), evaluates them, and also stores them in
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A bank uses 2 1D array to store the number of transactions
processed by one of its ATMs over 7 consecutive days:

transactions = [120,150,98,175,200,130,165]

(i) Write a single algorithm to perform the following tasks:

(8 marks)

sactions for the week.

« Calculate the total number of tran :
te the average daily

o Implement a function to compu
transactions.

« Using a search method
index/indices of the day(s

transactions.
e Count the number of days with more than

(ii) Find the overall time and space complexity o

with O(n) time complexity, find the
) with the maximum and minimum

150 transactions.
f your algorithm.
(2 marks)

10 3

In a city-wide art festival, students submitted artwork that was
judged and assigned a score between 0 and 50, rounded to the
nearest whole number. After the event, the organizers collected a
total of 30,000 scores. Due to consistent scoring behaviour by the
judges, many scores were repeated, while some scores never
occurred at all. The organizing team needs to generate a summary
for reporting and analysis. Specifically, they want to:

e Produce a list of all scores sorted in descending order

e Identify all scores that never occurred in the dataset.

o Find the score at the 90th percentile.

Devise an efficient algorithm to meet the above requirements using
an approach optimized for repeated values and a fixed value range.
Also, compute the time complexity of your solution.
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