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	A Course on “Software Engineering”
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Course Objectives:
1. To have hands on experience in developing a software project by using various software engineering principles and methods in each of the phases of software development.
1. g.
1. To introduce problem solving approach through programmin
1. To develop students to analyse the existing algorithms and approach for improvement.
1. To introduce the students a perspective to different design and analysis approach for algorithm(s) to solve a problem.
1. To develop students to select optimal solution to a problem by choosing the most appropriate algorithmic method.
Course Outcomes:
Ability to translate end-user requirements into system and software requirements
Ability to generate a high-level design of the system from the software requirements
Will have experience and/or awareness of testing problems and will be able to develop a simple testing report
After completing this course the student will be able to:
CO1: To understand the software engineering methodologies involved in the phases for project development.
CO2: To gain knowledge about open source tools used for implementing software engineering methods.
CO3: To exercise developing product-start-ups implementing software engineering methods.
CO4: Able to study the problem and identify the project scope, Objectives and Infrastructure.
CO5: Able to identify the modules of the project and differentiate the functional and nonfunctional requirements.
CO6: Able to create prototypes for the projects. List of Experiments
Do the following 8 exercises for any four projects given in the list of sample projects or any other projects:
Development of problem statement.
Preparation of Software Requirement Specification Document, Design Documents and Testing Phase related documents.
Preparation of Software Configuration Management and Risk Management related documents.
Study and usage of any Design phase CASE tool
Performing the Design by using any Design phase CASE tools.
Develop test cases for unit testing and integration testing
Develop test cases for various white box and black box testing techniques. Sample Projects:
Passport automation System
Book Bank
Online Exam Registration
Stock Maintenance System
Online course reservation system
E-ticketing
Software Personnel Management System
Credit Card Processing
E-book management System.
Recruitment system
On completion of this course, the students will be able to
Implement the basics about arrays and learn how to analyse and design greedy methods.
Identify different data structure techniques methods to solve computing problems
Choose divide and conquer, dynamic programming methods to solve real life problems
Understand the approach for solving problems using graphs.
Implement different number theory and combinatorics related problems.
Course Description:
The focus of the course is the development and implementation of advanced algorithms, as well as the skills required for programming competitions. The students will learn to select appropriate algorithms for a given problem, integrate multiple algorithms for solving a complex problem, design new algorithms, and implement them. They will also learn skills required for participation in programming contests, which include evaluation of problem difficulty, solving problems in teams, and work under time pressure.
Course Content:

	Units
	Lecture Hours

	List of Programs: There is one meeting room in a firm. There are N meetings in the form of (start[i], end[i]) where start[i] is start time of meeting i and end[i] is finish time of meeting i. What is the maximum number of meetings that can be accommodated in the meeting room when only one meeting can be held in the meeting room at a particular time? Note: Start time of one chosen meeting can't be equal to the end time of the other chosen meeting. Given a number N, calculate the prime numbers up to N using Sieve of Eratosthenes. Given an aarray A[] of N positive integers which can contain integers from 1 to P where elements can be repeated or can be absent from the array. Your task is to count the frequency of all elements from 1 to N. Note: The elements greater than N in the array can be ignored for counting and do modify the array in-place. Given an array arr of integers of size N and an integer K, the task is to find the length of the longest subarray with at most K even elements Input: The first line of the input contains a single integer T denoting the number of test cases. The description of T test cases follows. The first line of each test case contains two space-separated integers N and K. The second line contains N space-separated positive integers represents array arr. Output: For each test case, print the length of the longest subarray with at most K even elements. Constraints: 1. 1 <= T <= 10 2. 1 <= K <= N <= 100000 0 <= arr[i] <= 100000 Given a number N, find the least prime factors for all numbers from 1 to N. The least prime factor of an integer X is the smallest prime number that divides it. Note : Input: 1 needs to be printed for 1. You need to return an array/vector/list of size N+1 and need to use 1-based indexing to store the answer for each number. Given two numbers A and B. The task is to find out their LCM and GCD. Given two integers ‘a’ and ‘m’. The task is to find the smallest modular multiplicative inverse of ‘a’ under modulo ‘m’. There are N students in a class. Each student got arr[i] (1 <= i <= N) marks in mathematics exam. Geek loves mathematics, so, he wanted to solve the questions. But to his surprise, he got different marks every time he solved. There are Q queries, each query represents a number X. For each query, your task is to find the sum of the marks of students who got marks greater than X. The first line of the input contains a single integer T denoting the number of test cases. The description of T test cases follows. The first line of each test case contains a single integer represents N Next line contains N space-separated integers The next line contains a single integer represents Q. Next, Q lines contain a single integer X. Output: For each query, print the sum of the marks of students who got marks greater than X. Constraints: 1. 1 <= T <= 5 <= N, Q <= 100000 <= arr[i], X <= 10^9 Given a weighted, undirected and connected graph of V vertices and an adjacency list adj where adj[i] is a list of lists containing two integers where the first integer of each list j denotes there is edge between i and j , second integers corresponds to the weight of that edge . You are given the source vertex S and You to Find the shortest distance of all the vertex's from the source vertex S. You have to return a list of integers denoting shortest distance between each node and Source vertex S. Note: The Graph doesn't contain any negative weight cycle. Given a weighted directed graph with n nodes and m edges. Nodes are labeled from 0 to n-1, the task is to check if it contains a negative weight cycle or not. Note: edges[i] is defined as u, v and weight. Given four integers A, B, C, D. A represents the initial position of the geek on the x-axis. In each step, geek can go to X+B or X-B if he is standing at X. The tasks is to check if it is possible for the geek to reach C exactly after D steps. If it is possible to reach C in exactly D steps, then print all distinct possible paths in lexicographical order. Otherwise, print -1 Input: The first line of the input contains a single integer T denoting the number of test cases. The description of T test cases follows. The first line of each test case contains four space-separated integers A, B, C, and D. Output: For each test case, print all distinct possible paths in lexicographical order if it is possible to reach C. Otherwise, print -1. Constraints: 1. 1 <= T <= 5 2. -10^9 <= A, C <= 10^9 <= B <= 10^9 <= D <= 12 Geek created a random series and given a name geek-onacci series. Given four integers A, B, C, N. A, B, C represents the first three numbers of geek-onacci series. Find the Nth number of the series. The nth number of geek-onacci series is a sum of the last three numbers (summation of N-1th, N-2th, and N-3th geek-onacci numbers) Note: The answer can be very large. So, output answer modulo 109 + 7. Input: The first line of the input contains a single integer T denoting the number of test cases. The description of T test cases follows. The first line of each test case contains four space-separated integers A, B, C, and N. Output: For each test case, print Nth geek-onacci number Constraints: <= T <= 102 <= A, B, C <= 105 4 <= N <= 104 Given a string of characters, find the length of the longest proper prefix which is also a proper suffix. NOTE: Prefix and suffix can be overlapping but they should not be equal to the entire string. Given an array arr[], its starting position l and its ending position r. Sort the array using merge sort algorithm.
	


Text Books:
1. 1. Software Engineering, A practitioner’s Approach- Roger S. Pressman, 6th edition, Mc Graw Hill International Edition.
1. Software Engineering- Sommerville, 7th edition, Pearson Education.
1. The unified modeling language user guide Grady Booch, James Rambaugh, Ivar Jacobson, Pearson Education.
1. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, and Clifford Stein, Introduction to Algorithms, first or second edition, McGraw Hill.
1. "Programming Challenges" by Steven S. Skiena and Miguel A. Revilla:
Reference Books:
1. "Competitive Programming" by Steven Halim and Felix Halim
Relationship between Course Outcomes (COs) and Program Outcomes (POs):
1=weakly mapped
2= moderately mapped
3=strongly mapped
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