ALLAMA IQBAL OPEN UNIVERSITY, ISLAMABAD
(Department of Computer Science)


WARNING

1. PLAGIARISM OR HIRING OF GHOST WRITER(S) FOR SOLVING THE ASSIGNMENT(S) WILL DEBAR THE STUDENT FROM AWARD OF DEGREE/CERTIFICATE, IF FOUND AT ANY STAGE.

2. SUBMITTING ASSIGNMENT(S) BORROWED OR STOLEN FROM OTHER(S) AS ONE’S OWN WILL BE PENALIZED AS DEFINED IN “AIOU PLAGIARISM POLICY”.
Course: Analysis & Design of Algorithms (3466)
Semester: Autumn 2018
Level: BS (CS)  
Total Marks: 100

Pass Marks: 50

ASSIGNMENT No. 1
Note: All questions are compulsory. Each question carries equal marks. 
Q. 1
What is the smallest value of n such that an algorithm whose running time is 100n2 runs faster than an algorithm whose running time is 2n on the same machine?
(20)
Q. 2
Consider the searching problem:


Input: A sequence of n numbers A= (a1, a2, …, an) and a value v.


Output: An index I such that v = A[i] or the special value NIL if v does not appear in A.

Write pseudocode for linear search, which scans through the sequence, looking for v. Using a loop invariant, prove that your algorithm is correct. Make sure that your loop invarieant fulfills the three necessary properties.
(20)
Q. 3
Explain why the statement, “The running time of algorithm A is at least  O (n2),” is meaningless.
(20)
Q. 4
Write pseudo code for the brute-force method of solving the maximum sub-array problem. Your procedure should run in Ɵ (n2) time.
(20)
Q. 5
Use Strassen’s algorithm to compute the matrix product of the following matrices. Show your work.
(20)
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ASSIGNMENT No. 2
Total Marks: 100
Pass Marks: 50
Note: All questions are compulsory. Each question carries equal marks. 

Q. 1
How many people must there be in a room before the probability that someone has the same birthday as you do is at least ½? How many people must there be before the probability that at least two people have a birthday on July 4 is greater than ½?
(20)
Q. 2
Is an array that is in sorted order a min-heap?
(20)
Q. 3
Write pseudocode for the procedures HEAP-MINIMUM, HEAP-EXTRACT-MIN, HEAP-DECREASE-KEY, and MIN-HEP-INSERT that implement a min-priority queue with a min-heap.
(20)
Q. 4
Show that the running time of QUICKSORT is Ɵ (n2) when the array A contains distinct elements and is sorted in decreasing order.
(20)
Q. 5
Show that RANDOMIZED-QUICKSORT’s expected running time is Ω (n lg n).
(20)
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Course Code: 3466
Course Title: / . Analysis and Design of Algorithm
Credit Hours: ¢ 3 (3 +0), 3 hours lectures per week
Session Offered: * As per offering schedule :
Recommended Book : " Introduction to Algorithms by Thomas H. Cormen, Charles E. Leiserson, Ronald L. '

i , Rivest, 3 Edition, 2009,
A/V / Multimedia Content:  As defined by the Instructor / MOOCs links

Reference Books: 1) An Introduction to Analysis of Algorithm by Robert Sedgewick and Philippe
Flajobat. 5
e . _.2) Algorithms in C++; Robert Sedgewick.
Pre-Requisite: © 3413 Data Communication
_Course Coordinator: ~ : Ch, Muhammad Shahbaz Anjum
: Teaching Methodology; - Face-to-Face/Online/Blended
Computer Usage: © Student is desired to use Internet for self learning in this course

Course Introduction: ;
This course aims to provide an introduction to the design and analysis of computer algorithms. Students will learn -
~ different techniques for complexity analysis of algorithms.

“Course Objectives:

At the end of the course the students are expected to:

1. Understand basic concepts/methods for analyzing the time and space (memory) efficiency of algorithms.

2. Describe the cBmplexities of various algorithms in best, average and worst cases.

3. Analyze the asymptotic performance of algorithms.

4. Apply approprlate mathematical techniques in evaluation and analysis, including limits, Logarithms,
~exponents, summations, recurrence relations, lower-bounds proofs and other proofs.

Evaluation Criteria:

i. ' Assienments and/or quizzes as per instructor’s choice 10%
il. . Midterm theory/practical/ presentation/ mini projects as per instructor’s choice 20%
iii., Final Exammatlon 70%

Course Outline:
~ Unit# 1 Introduction :
Introduction to Algorithm Analysis and Design. Growth of Functions, Summations formulas and properties,
Asymptotic notations. 5
Unit# 2 Recurrences and Sets ;
Substitution methods, Iteration and Master methods, Sets, Relations. Functions, Graph and trees, Counting and
Probability i
Unit# 3 Sorting Algorithms :
Heaps, Maintaining the heap property, Heap Sor{ algorithm, Quick Sort, Performance and analysis of Quick Sort
Unit# 4 Sorting in Linear Time and Order Statistics :
Lower bounds for sorting, Counting sort, Radix and Bucket Sort, Medians and order Statistics
Unit# 5 Elementary Data Structures
Analysis of Stack, Queues and Linked List Algorithms, Hash Table and Functions, Binary Search Trees
Unit# 6 Dynamic Programming
‘ Matrix Chain Multiplication, Longest Common Subsequence, Optimal Polygon Triangulation
- Unit# 7 Greedy Algorithms
An activity selection problem, Huffman Codes, A task scheduling problem, Amortized Analysis
. Unit# 8 Graph Algorithms
Elementary Graph Algorithms, Breadth first search, Depth first search, Minimum Spanning Trees
Unit# 9 Single Source Shortest Paths
Shortest paths and relaxation, -Dijkstra’s algorithm, The Bellman-Ford algorithm, Introduction to NP-
Completeness. Network flow, Disjoint Sets, String matching; NP complete problems; Approximation algorithms. -





Activities/Practical:

1.
Analyze the studied algorithms for the efficiency of best, average and worst cases.

2.
Explore the impact of analysis of algorithm on their design, how they are related with each other.

Note: The instructor may assign additional activities.
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