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Sl. 

No 

 

Paper 

Code 

Subject Periods Evaluation Scheme Sub 

Total 

Credit 

Sessional Exam Exam. 

ESE L T P CT TA Total 

1 BCA-401 Discrete Mathematics 3 1 0 20 10 30 70 100 4 

2 BCA-402 Business Economics 3 0 0 20 10 30 70 100 3 

3 BCA-403 Computer Graphics 

and Multimedia 
systems 

3 1 0 20 10 30 70 100 4 

4 BCA-404 Database 
Management System 

3 1 0 20 10 30 70 100 4 

5 BCA-405 Software Engineering 3 0 0 20 10 30 70 100 3 

PRACTICALS 

6 BCA-406P Graphics and 

Multimedia System 
Lab 

0 0 2 10 10 20 30 50 1 

7 BCA-407P Data Base 

Management System 

Lab 

0 0 3 10 10 20 30 50 2 

8 BCA-408P Software Engineering 

Lab 

0 0 2 10 10 20 30 50 1 

9 BCA-GP General Proficiency - - - - - - - 50 - 
  Total 15 3 7     700 22 
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BCA-401 

Discrete Mathematics 

 

 

Unit-I (12) 

Set Theory: Introduction, Combination of sets, Multisets, Ordered pairs. Proofs of some general 

identities on sets. 

Relation: Relations on sets, Types of relations in a set, Properties of relations, Composition of 

relations, Representation of relations, Closures of relations. 

Function: Types of functions, Composition of functions, Recursively defined function. 

 

Unit-II (08) 
Algebraic Structures: Properties, Semi group, Monoid, Group, Abelian group, Properties of group, 

Subgroup, Cyclic group, Cosets, Permutation groups, Homomorphism, Isomorphism and Auto- 

morphism of groups. 

 

Unit-III (10) 

Partial order sets: Definition, Partial order  sets,  Combination  of  partial  order  sets,  Hasse  

diagram. 

Lattices: Definition, Properties of lattices – Bounded, Complemented, Modular and Complete lattice. 

Boolean Algebra: Introduction, Axioms and Theorems of Boolean algebra ,Algebraic manipulation of 

Boolean expressions. Simplification of Boolean Functions, Karnaugh maps, Logic gates, Digital 

circuits and Boolean algebra. 

 

Unit-IV (10) 

Propositional Logic: Proposition, well formed formula, Truth tables, Tautology, Satisfiability, 

Contradiction ,Algebra of proposition, Theory of Inference. Predicate Logic: First order predicate, well 

formed formula of predicate, quantifiers, Inference theory of predicate logic. 
 

Text Books: 

1. Liptschutz, Seymour, “Discrete Mathematics”, TMH. 

2. Trembley, J.P and R. Manohar, “Discrete Mathematical Structure with Application to Computer 

Science”, TMH. 

Reference Books: 

1. C.L.Liu, “Elements of Discrete Mathematics”, McGraw Hill. 
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BCA-402 
 

BUSINESS ECONOMICS 

L T P 

3 0 0 
 

Unit-I (08) 

Introduction: Meaning, Nature and Scope; Economic Problem: Scarcity & Choice; Application of 

Business Economics in Business Decisions; Objectives of Business Firms; Accounting Profit Vs 

Economics Profit; Optimization Rules: Revenue, Cost and Profit. 

 
 

Unit-II (10) 

Demand Analysis: Meaning, Basis of Demand, Types of Demand, Law of Demand, Elasticity’s of 

Demand: Price Elasticity, Income Elasticity and Cross Elasticity; Consumer Equilibrium: Indifference 

Curve, Properties of Indifference Curve; Demand Forecasting Techniques. 

Supply Analysis: Meaning, Law of Supply, Elasticity’s of Supply. 

 

Unit-III (12) 

Production Analysis: Meaning, Production Function, Law of Production: Short run and Long run. 

Cost Analysis: Concept of Cost, Theory of Cost: Short run and Long run; Economies and 

Diseconomies of Scale. Pricing Strategy: Process of Price Determination, Methods of Pricing, Pricing 

at different stages of PLC. 

 

Unit-IV (10) 

Market Structure Analysis: Meaning, Types of Market Structure, Price and Output Determination 

under Perfect Competition, Monopolistic Competition, Oligopoly and Monopoly Market. 

Macro-Economics Concerns-National Income: Meaning, Measures of National Incomes, Methods of 

Measuring National Incomes (in brief); Business Cycle: Meaning and Phases of Business Cycle; 

Inflation: Meaning, Causes and Types; Monetary Policy: Meaning and Instrument of Monetary policy. 

 
 

Text Books: 

1. D.N. Dwivedi. “Managerial Economics”, Vikas Publishing House 
2. Ahuja H.L., “Business Economics”,S.Chand & Co., New Delhi, 2001 

Reference Books: 

1. Ferfuson P.R., Rothchild, R and Fergusen G.J.”Business Economics” Mac-millan, Hampshire, 

1993 

2. Karl E.Case & Ray C. fair , “Principles of Economics” , Pearson Education , Asia, 2000 
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BCA-403 
 

COMPUTER GRAPHICS AND MULTIMEDIA SYSTEMS 

L T P 

3 1 0 
 

Unit-I (08) 

Introduction: The Advantages of Interactive Graphics, Representative Uses of Computer Graphics, 

Classification of Hardware and software for Computer Graphics, Conceptual Framework for Interactive 

Graphics, Overview, Scan: Converting Lines, Converting Circles, Converting Ellipses. 

 

Unit-II (10) 
Display Technologies: Raster-Scan Display System, Video Controller, Random-Scan Display 

Processor, Input Devices for Operator Interaction, Image Scanners, Working Exposure on Graphics 

Tools like Dream Weaver, 3D Effects. 

Clipping: Sutherland- Cohen Algorithm, Cyrus-Beck Algorithm, Midpoint Subdivision Algorithm. 

 

Unit-III (12) 

Geometrical Transformation: 2D Transformation, Homogeneous Coordinates and Matrix 

Representation of 2D Transformations, Composition of 2D Transformations, Window-to-Viewport 

Transformations. 

Representing Curves & Surfaces: Polygon Meshes Parametric, Cubic Curves, Quadric Surface, Solid 

Modeling: Representing Solids, Regularized Boolean Set, Operation Primitive Instancing, Sweep 

Representations, Boundary Representations, Spatial Partitioning Representations, Constructive Solid 

Geometry, Comparison of Representations. 

 

Unit-IV (10) 

Introductory Concepts: Multimedia Definition, CD-ROM and the Multimedia Highway, Computer 

Animation Design, Types of Animation, Different Graphical Functions. 

Multimedia: Uses of Multimedia, Making a Multimedia; The Stage of Project, Hardware and Software 

Requirements to make Good Multimedia, Skills and Training Opportunities in Multimedia, Motivation 

for Multimedia Usage. 
 

Text Books: 

1. Foley, Van Dam, Feiner, Hughes, “Computer Graphics Principles& Practice”. 

2. Tay Vaughan, “Multimedia, Making IT Work”, Osborne McGraw Hill. 

3. Buford, “Multimedia Systems”, Addison Wesley. 

Reference Books: 

1. Sleinreitz, “Multimedia System”, Addison Wesley. 

2. David Hillman, “Multimedia technology and Applications”, Galgotia Publications. 

3. D.J. Gibbs & D.C. Tsichritzs, “Multimedia programming Object Environment& Frame work”, 

LNCS Tutorial. 

4. D. Haran & Baker, “Computer Graphics”, Prentice Hall of India. 
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BCA-404 

DATA BASE MANAGEMENT SYSTEM 

L T P 

3 1 0 
 

Unit-I (08) 

Introduction to Databases: Advantage of Database System, Database System versus File System, 

View of Data, Database System Concepts and Architecture: Data Models, Schemas and Instances, 

Three schema architecture and Data Independence, Database Languages and Interfaces, Classification 

of Database Management Systems. 

 

Unit-II (10) 

Entity-Relationship Model: Basic Concepts, Constraints, Keys: Primary Key, Super key, Candidate 

key, Entity Types, Entity Sets, Design issues, Entity-Relationship Diagram, Relations, Relationship 

types, Roles and Structural Constraints, Weak Entity sets, Extended ER Features, Design of E-R 

Database Schema, Reduction of an E-R Schema to tables. 

 

Unit-III (12) 

Relational Model and Constraints: Relational model Concepts, Structure of Relational Databases, 

Constraints: Entity integrity, Referential Integrity, Domain Constraints, Assertions, Triggers, Security 

and Authorization, Authentication and Encryption. 

SQL: Data Definition, Constraints, Schema Changes in SQL, Basic Queries in SQL, More Complex 

SQL Queries, Insert, Delete and Update Statements in SQL, Views (in SQL). 

 

Unit-IV (10) 
The Relational Algebra: Tuple Relational Calculus, Data Normalization: Functional dependencies, 

Normal form concepts upto 3
rd

 Normal form. 

Transaction Management and Recovery Techniques: Introduction to Transaction Processing, 

Transaction Concepts and Properties, Schedules, Serializability of Schedules, Conflict and view 

serializable schedules, Recovery Concepts, Recovery from Transactions, Introduction to Concurrency 

Control Techniques. 
 

Text Books 

1. Elmasri, Navathe, “Fundamentals of Database Systems”, Addison Wesley. 

2. Silberschatz, Korth, Sudarshan , “Database System Concepts”, McGrawHill. 
Reference Books 

1. Date C J, “An Introduction to Database System”, Addision Wesley 
2. Leon & Leon, “Database Management System”, Vikas Publishing House 

3. Bipin C. Desai, “An Introduction to Database Systems”, Galgotia Publications 

4. Majumdar & Bhattacharya, “Database Management System”, TMH 

5. Ramkrishnan, Gehrke, “database Management System”, McGraw Hill 
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BCA-405 

SOFTWARE ENGINEERING 

L T P 

3 0 0 
 

 

Unit-I (10) 

Software Product and SDLC: Software Engineering Fundamentals, Definition of Software Products, 

Phases of Software Development Life Cycle, Software Development Paradigm, Software Life Cycles 

Models: Build and Fix Model, Waterfall Model, Prototype Model, Iterative Model, Evolutionary 

Model, Spiral Model. 

 

Unit-II (10) 

Software Requirement Specification (SRS): Need for SRS-Requirement process, Problem Analysis 

using UML (Unified Modelling Language) and Data dictionary, Characteristics of SRS, Components of 

an SRS. IEEE standard for SRS. 

 

Unit-III (10) 

Software Design Principles: Software Design, Design Process, Design Principles: Abstraction, 

Refinement, Modularity, Information Hiding, Modular Design: Effective Modular Design and 

Functional Independence, Cohesion, Coupling, Top down and Bottom up Strategies, Coding: Coding 

Standard and Guidelines, Testing: Black Box Testing and White Box Testing. 

 

Unit-IV (10) 

CASE Tools: Relevance of CASE Tool, Building block for CASE Tools, Integrated Case Tool 

Environment, Generation of CASE Tool, High End and Low End CASE Tools. 

Project Management Fundamentals: Definition of Project, Project Specification and Parameters, 

COCOMO model, Principles of Project Management, Project Management Life Cycle, Program 

Management Plan: Concept, Elements, Planning Issues, Benefits of Program Management. 

 

Text Books: 

1. Rajib Mall, “Fundamental of Software Engineering”, PHI. 

 
Reference Books: 

1. R. Pressman, “Software Engineering”, TMH. 
2. Pankaj Jalote, “An Integrated Approach to Software Engineering”, Narosa. 

3. Pankaj Jalote, “Software Project Management in Practice”, Person Education. 
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BCA-406P 
 

GRAPHICS AND MULTIMEDIA SYSTEM LAB  
L T P 

0 0 2 
 

Note: - At least ten experiments are to be conducted. 

 

1. Write a program for 2D line drawing using DDA algorithm. 

2. Write a program to draw a line using Bresenham’s Algo. 

3. Write a program for circle drawing as Raster Graphics Display. 

4. Write a program to draw a circle using Midpoint algorithm. 

5. Write a program to rotate a point about origin. 

6. Write a program to rotate a triangle about origin. 

7. Write a program to scale the triangle. 

8. Write a program to translate the triangle. 

9. Write a program to reflect the triangle. 

10. Write a program for line clipping. 

11. Write a program for polygon clipping. 

12. Write a Program to implement 2D-transforrnation. 

13. Introduction to Flash 5.0 creating a small animation using Flash 5.0. 
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BCA-407P 
 

DATA BASE MANAGEMENT SYSTEM LAB 

L T P 

0 0 3 
 

Part I: Getting familiar with SQL (Maximum number of turns allotted: 3) 

 

1) Creating tables. 

2) Insertion, Deletion, Updation and Retrieval of data. 

3) Arithmetic operations, Logical operations and Pattern matching. 

4) Concept of Grouping (Group by clause, Having Clause). 

5) Use Aggregate function in query. 

6) Write commands for Joins, Union and Intersection. 

7) Concept of Sub-query. 

8) Concept of Data constraints (Unique Key, Primary Key, Foreign Key). 

9) Creating Views and Indexes. 

 
Part II: Relational Database Implementation 

 
Implement the following mini-project’s database schemas and give an expression in SQL for each of 

the queries. 
 

Project 1. Library Management System: 

Create the following schema, enter at least 5 records in each table and answer the queries given below. 

LibraryBooks (Accession number, Title, Author, Department, PurchaseDate, Price) 

IssuedBooks (Accession number, Borrower) 

 
a) Identify primary and foreign keys. Create the tables and insert at least 5 records in each table. 

b) Delete the record of book titled “Database System Concepts”. 

c) Change the Department of the book titled “Discrete Mathematics” to “CSE”. 

d) List all books that belong to “CSE” department. 

e) List all books that belong to “CSE” department and are written by author “Navathe”. 

f) List all computer (Department=”CSE”) that have been issued. 

g) List all books which have a price less than 500 or purchased between “01/01/2015” and 

“01/01/2019”. 
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Project 2. Student Management System: 
 

Create the following schema, enter at least 5 records in each table and answer the queries given below. Student 

(College roll number, Name of student, Date of birth, Address, Marks(rounded off to whole number) in percentage 

at 10 + 2, Phone number) 

Paper Details (Paper code, Name of the Paper) 

Academic_details (College roll number, Paper code, Attendance, Marks in home examination) 

a) Identify primary and foreign keys. Create the tables and insert at least 5 records in each table. 

b) Design a query that will return the records (from the second table) along with the name of 

student from the first table, related to students who have more than 75% attendance and 

more than 60% marks in paper 2. 

c) List all students who live in “Lucknow” and have marks greater than 60 in paper 1. 

d) Find the total attendance and total marks obtained by each student. 

e) List the name of student who has got the highest marks in paper 2. 
 

Project 3. Customer Management System: 

Create the following schema, enter at least 5 records in each table and answer the queries given below. 

Customer (CustID, email, Name, Phone, ReferrerID) 

Bicycle (BicycleID, DatePurchased, Color, CustID, ModelNo) 

BicycleModel (ModelNo, Manufacturer, Style) 

Service (StartDate, BicycleID, EndDate) 

 
a) Identify primary and foreign keys. Create the tables and insert at least 5 records in each table. 

b) List all the customers who have the bicycles manufactured by manufacturer “Honda”. 

c) List the bicycles purchased by the customers who have been referred by customer “C1”. 

d) List the manufacturer of red colored bicycles. 

e) List the models of the bicycles given for service. 

 
Project 4. Human Resource Management System: 

Create the following tables, enter at least 5 records in each table and answer the queries given below. 

EMPLOYEE ( Person_Name, Street, City ) 

WORKS ( Person_Name, Company_Name, Salary ) 

COMPANY ( Company_Name, City ) 

MANAGES ( Person_Name, Manager_Name ) 
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a) Identify primary and foreign keys. 

b) Alter table employee, add a column “email” of type varchar(20). 

c) Find the name of all managers who work for both Samba Bank and NCB Bank. 

d) Find the names, street address and cities of residence and salary of all employees who work 

for “Samba Bank” and earn more than $10,000. 

e) Find the names of all employees who live in the same city as the company for which they 

work. 

f) Find the highest salary, lowest salary and average salary paid by each company. 

g) Find the sum of salary and number of employees in each company. 

h) Find the name of the company that pays highest salary. 
 

Project 5. Supplier Management System: 

Create the following tables, enter at least 5 records in each table and answer the queries given below. 

Suppliers (SNo, Sname, Status, SCity) 

Parts (PNo, Pname, Colour, Weight, City) 

Project (JNo, Jname, Jcity) 

Shipment (Sno, Pno, Jno, Qunatity) 

 
a) Identify primary and foreign keys. 

b) Get supplier numbers for suppliers in Paris with status>20. 

c) Get suppliers names for suppliers who do not supply part P2. 

d) For each shipment get full shipment details, including total shipment weights. 

e) Get all the shipments where the quantity is in the range 300 to 750 inclusive. 

f) Get part nos. for parts that either weigh more than 16 pounds or are supplied by suppliers S2, 

or both. 

g) Get the names of cities that store more than five red parts. 

h) Get full details of parts supplied by a supplier in Delhi. 
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BCA-408P 

SOFTWARE ENGINEERING LAB 

L T P 

0 0 2 

Note: - At least 6 mini-projects are to be implemented from Part II. 

 

Part I – To Familiarize with CASE tools using ATM system as specification. (Maximum number of 

turns allotted: 3) 

1. Introduction and project definition 

2. Software process overview 

3. Project planning 

4. Software requirements 

5. Introduction to UML and use case diagrams 

6. System modeling (DFD and ER) 

7. Flow of events and activity diagram 

8. OO analysis: discovering classes 

9. Interaction diagrams: sequence and collaboration diagrams 

10. Software Design: software architecture and object-oriented design 

11. State Transition Diagram 

12. Component and deployment diagrams 

13. Software testing 

14. Presentations. 
 

Part II- Design a mini-project using CASE tools 

Students are divided into batches of 5 each and each batch has to draw the following diagrams using 
UML for given different case studies for each batch. UML diagrams to be developed are: 

 

1. Use Case Diagram. 

2. Class Diagram. 

3. Sequence Diagram. 

4. Collaboration Diagram. 

5. State Diagram 

6. Activity Diagram. 
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7. Component Diagram 

8. Deployment Diagram. 

Projects: 

1. Patient Appointment and Prescription Management System 

2. Organized Retail Shopping Management Software 

3. Online Hotel Reservation Service System 

4. Examination and Result computation system 

5. Automatic Internal Assessment System 

6. Parking Allocation System 

7. Wholesale Management System 

8. Criminal Record Management : Implement a criminal record management system 

for jailers, police officers and CBI officers 

9. DTC Route Information: Online information about the bus routes and their 

frequency and fares 

Car Pooling: To maintain a web based intranet application that enables the corporate employees 

within an organization to avail the facility of carpooling effective 


