
ACOL106: Data Structures and Algorithms (IITD - Abu Dhabi, Semester-I-2025-26) Homework-03

There are 4 questions for a total of 50 points.

1. (Concept(s): solving recurrence relations) Solve the following recurrence relations using the recurrence
tree method and express T (n) using Θ notation.

(a) (3 points) T (n) = 9 · T (n/3) + Θ(n);T (1) = Θ(1). (assume n is a power of 3)

(b) (3 points) T (n) = 5 · T (n/3) + Θ(n);T (1) = Θ(1). (assume n is a power of 3)

(c) (4 points) T (n) = T
(
⌊n3 ⌋

)
+ T

(
⌈ 2n3 ⌉

)
+Θ(n);T (1) = Θ(1).

2. (10 points) (Concept(s): analysis of running time of a recursive algorithm) Consider the following re-
cursive algorithm that takes as input an array A and its size n and performs some computation.

LIS(A,n)
· If (n = 1) return(1)
· max← 1
· For j = (n− 1) to 1
· if (A[j] ≤ A[n])
· s← LIS(A, j)
· if (max < s+ 1) max← s+ 1

· return(max)

Write a recurrence relation for the running time and solve the recurrence to express the running time in
Θ notation.

3. (15 points) (Concept(s): design and analysis of recursive algorithm) You are given a sorted array A with
n integers and an integer w, and you want to determine whether there exist two distinct indices i, j in
the array such that A[i] + A[j] = w. Design a recursive algorithm for this problem. Write pseudocode
and argue the correctness of your recursive algorithm. For running time analysis, write the recurrence
relation for the running time and solve the recurrence to express the running time in Θ notation.

4. (15 points) (Concept(s): design and analysis of divide-and-conquer algorithm) An array A[1...n] con-
taining n integers is said to be a hill-array iff

1. n ≥ 3,

2. A[1], A[2], ..., A[n] are distinct, and

3. there is an index 1 < i < n such that

A[1] < A[2] < ... < A[i− 1] < A[i] > A[i+ 1] > A[i+ 2] > ... > A[n]

and such an index i is called the peak-index.

Design an algorithm for finding the peak-index of any given hill-array. You are given as input a hill-array
A and the size n of the array. Give a running time analysis for your algorithm and proof of correctness.

1 of 1


