SYLLABUS OF B.C.A. III & IV SEMESTERS W.E.F.2010-11

BCA – 231  

‘C’ PROGRAMMING – II 

Semester-III

Maximum Marks: 100





External: 90

Minimum Pass Marks: 35





Internal: 10

Time: 3 hours

Note: Examiner will be required to set Nine Questions in all. First Question will be compulsory, consisting of objective type/short-answer type questions covering the entire syllabus. In addition to that eight more questions will be set, two questions from each Unit. A candidate will be required to answer five questions in all, selecting one question from each unit in addition to compulsory Question No. 1. All questions will carry equal marks. 

UNIT – I 

Strings in ‘C’: Introduction, Declaration and initialization of string, String I/O, Array of strings, String manipulation functions: String length, copy, compare, concatenate, search for a substring.

Structure and Union: Introduction, Features of structures, Declaration and initialization of structures, Structure within structure, Array of structures, Structure and functions. Union: Introduction, Union of structures. Typedef, Enumerations.

UNIT – II 

Pointers: Introduction, Pointer variables, Pointer operators, Pointer assignment, Pointer conversions, Pointer arithmetic, Pointer comparison, Pointers and arrays, Pointers and functions, Pointers and strings, Pointer to pointer, dynamic allocation using pointers.

UNIT – III

Files: Introduction, File types, File operations, File I/O, Structure Read and write in a file, Errors in file handling, Random-access I/O in files.

UNIT – IV

Preprocessor: Introduction, #define, macros, macro versus functions, #include, Conditional compilation directives, undefining a macro. Command line arguments: defining and using command line arguments.

Text Books

1.   Yashwant Kanetker, “Let us C”, BPB publications.

2.   Balagurusamy, E., “Programming in ANSI C”, 4e, Tata McGraw-Hill

Reference Books

1. Jeri R.  Hanly & Elliot P.  Koffman, “Problem Solving and Program Design in C”, Addison Wesley.

2. Gottfried, Byron S., “Programming with C”, Tata McGraw Hill

3. Behrouz A. Forouzan & Richard F. Gilberg, “Computer Science: A structured programming approach using C”, Cengage Learning

4. Ashok N. Kamthane, “Programming with ANSI and Turbo C”, Pearson Education.

5. Herbert Schildt, “The Complete Reference: C”, Tata-McGraw-Hill.

BCA – 232 
DATA STRUCTURES – I 

Maximum Marks: 100





External: 90

Minimum Pass Marks: 35





Internal: 10

Time: 3 hours

Note: Examiner will be required to set Nine Questions in all. First Question will be compulsory, consisting of objective type/short-answer type questions covering the entire syllabus. In addition to that eight more questions will be set, two questions from each Unit. A candidate will be required to answer five questions in all, selecting one question from each unit in addition to compulsory Question No. 1. All questions will carry equal marks. 

UNIT – I 

Introduction: Elementary data organization, Data Structure definition, Data type vs. data structure, Categories of data structures, Data structure operations, Applications of data structures, Algorithms complexity and time-space tradeoff, Big-O notataion.

Strings: Introduction, Stroing strings, String operations, Pattern matching algorithms.

UNIT – II 

Arrays: Introduction, Linear arrays, Representation of linear array in memory, Traversal, Insertions, Deletion in an array, Multidimensional arrays, Parallel arrays, Sparce matrics.

Linked List: Introduction, Array vs. linked list, Representation of linked lists in memory, Traversal, Insertion, Deletion, Searching in a linked list, Header linked list, Circular linked list, Two-way linked list, Garbage collection, Applications of linked lists.

UNIT – III 

Stack: Introduction, Array and linked representation of stacks, Operations on stacks, Applications of stacks: Polish notation, Recursion.

Queues: Introduction, Array and linked representation of queues, Operations on queues, Deques, Priority Queues, Applications of queues.

UNIT – IV 

Tree: Introduction, Definition, Representing Binary tree in memory, Traversing binary trees, Traversal algorithms using stacks.

Graph: Introduction, Graph theory terminology, Sequential and linked representation of graphs.

Text Books

1. Seymour Lipschutz, “Data Structure”, Tata-McGraw-Hill

2. Horowitz, Sahni & Anderson-Freed, “Fundamentals of Data Structures in C”, Orient Longman.

REFERENCE BOOKS:
1. Trembley, J.P. And Sorenson P.G., “An Introduction to Data Structures With Applications”, Mcgrraw- Hill International Student Edition, New York.

2. Mark Allen Weiss Data Structures and Algorithm Analysis In C, Addison- Wesley, (An Imprint Of Pearson Education), Mexico City.Prentice- Hall Of India Pvt. Ltd., New Delhi.

3. Yedidyan Langsam, Moshe J. Augenstein, and Aaron M. Tenenbaum, “Data Structures Using C”, Prentice- Hall of India Pvt. Ltd., New Delhi.

BCA – 233 COMPUTER ARCHITECTURE – I

Maximum Marks: 100





External: 90

Minimum Pass Marks: 35





Internal: 10

Time: 3 hours

Note: Examiner will be required to set Nine Questions in all. First Question will be compulsory, consisting of objective type/short-answer type questions covering the entire syllabus. In addition to that eight more questions will be set, two questions from each Unit. A candidate will be required to answer five questions in all, selecting one question from each unit in addition to compulsory Question No. 1. All questions will carry equal marks. 

UNIT – I

I/O Units: Early I/O devices, dot-matrix printers, inkjet printers, laser printers. Information exchange between devices – serial and parallel modes of transfer, synchronous and asynchronous mode of transfer – source-initiated, destination-initiated asynchronous data transfer, handshaking. Buffered I/O, Internal buffering. DMA & transfer modes. Data Channel organization, I/O bus, external interface, device controller and internal interface, processor and memory interfaces, ways of connecting devices on a bus, PCI.  

UNIT – II

Arithmetic Unit: Main sub-units – memory data register, accumulator, multiplier quotient register, adder and logic processor, shift counter, status flip-flops. Arithmetic operations – addition and subtraction, shifting, data transfer, multiplication, division, logic operations, storing.

Innovations in Arithmetic Unit: Speed of addition – addition without carries, carry storage adders, carry anticipation, the carry look ahead scheme. Multiplication – multiplication in half words, Booth’s algorithm, multiplication using a power of two radix, multiplication using carry storage adders.

UNIT – III

Memory Systems: Speed imbalance between the arithmetic and memory units, advantages of memory hierarchies, memory interleaving, problems of management of memory hierarchies, operation of virtual memories. Associative memories. Cache memories – operation of the cache, comparison of cache and virtual memory system, schemes for cache organization, word or block replacement, writing into the cache, multilevel caches.

UNIT – IV 

General Organization and Control: Addressing schemes – one, two and three address schemes, no-address scheme, address modification and index registers, general purpose registers, addressing modes, stack organization, use of stack for evaluation of expressions, interrupt processing, subroutine return, storing local variables, storing parameters, implementation of stacks, stack organized processors. 

Register Transfer Language, Microprogramming, implementation of a microprogrammed control, vertical and horizontal microprogramming.

TEXT BOOKS:

1. P.V.S. Rao, “Computer System Architecture”, PHI, 2009

2. John D. Carpinelli, “Computer System Organization and Architecture”, Pearson, 2009

REFERENCE BOOKS:

1. M. Morris Mano, “Computer Architecture”, 3/e, PHI, 2001.

2. John P. Hayes, “Computer Architecture and Organization”, McGraw-Hill, 1998

3. William Stallings, “Computer organization and Architecture”, PHI, 1999.

BCA – 234
INTRODUCTION TO DATABASE SYSTEM

Maximum Marks: 100





External: 90

Minimum Pass Marks: 35





Internal: 10

Time: 3 hours

Note: Examiner will be required to set Nine Questions in all. First Question will be compulsory, consisting of objective type/short-answer type questions covering the entire syllabus. In addition to that eight more questions will be set, two questions from each Unit. A candidate will be required to answer five questions in all, selecting one question from each unit in addition to compulsory Question No. 1. All questions will carry equal marks.

UNIT – I

Basic Concepts – Data, Information, Records and files. Traditional file –based Systems-File Based Approach-Limitations of File Based Approach, Database Approach-Characteristics of Database Approach, Database Management System (DBMS), Components of DBMS Environment, DBMS Functions and Components, Advantages and Disadvantages of DBMS.

Roles in the Database Environment - Data and Database Administrator, Database Designers, Applications Developers and Users.

UNIT – II

Database System Architecture – Three Levels of Architecture, External, Conceptual and Internal Levels, Schemas, Mappings and Instances. 

Data Independence – Logical and Physical Data Independence.

Classification of Database Management System, Centralized and Client Server architecture to DBMS. 

Data Models: Records- based Data Models, Object-based Data Models, Physical Data    Models and Conceptual Modeling.

UNIT – III

Entity-Relationship Model – Entity Types, Entity Sets, Attributes Relationship Types, Relationship Instances and ER Diagrams.

Basic Concepts of Hierarchical and Network Data Model.

UNIT – IV

Relational Data Model:-Brief History, Relational Model Terminology-Relational Data Structure, Database Relations, Properties of Relations, Keys, Domains, Integrity Constraints over Relations, Base Tables and Views.

TEXT BOOKS:

1. Elmasri & Navathe, “Fundamentals of Database Systems”, 5th edition, Pearson    Education.

REFERENCE BOOKS:

1. Thomas Connolly Carolyn Begg, “Database Systems”, 3/e, Pearson Education

2. C. J. Date, “An Introduction to Database Systems”, 8th edition, Addison Wesley N. Delhi.

BCA – 235
 STRUCTURED SYSTEM ANALYSIS AND DESIGN

Maximum Marks: 100





External: 90

Minimum Pass Marks: 35





Internal: 10

Time: 3 hours

Note: Examiner will be required to set Nine Questions in all. First Question will be compulsory, consisting of objective type/short-answer type questions covering the entire syllabus. In addition to that eight more questions will be set, two questions from each Unit. A candidate will be required to answer five questions in all, selecting one question from each unit in addition to compulsory Question No. 1. All questions will carry equal marks. 

UNIT – I
System Concept: Definition, Characteristics, Elements of system, Physical and abstract system, open and closed system, man-made information systems. 

System Development Life Cycle: Various phases of system development, Considerations for system planning and control for system success. 

Role of system analyst.

UNIT – II
System Planning: Bases for planning in system analysis: Dimensions of Planning. 

Initial Investigation: Determining user’s requirements and analysis, fact finding process and techniques. 

Tools of structured Analysis: Data Flow diagram, data dictionary, IPO and HIPO charts, Gantt charts, pseudo codes, Flow charts, decision tree, decision tables.

Feasibility study: Technical, Operational & Economic Feasibilities. 

UNIT – III
Cost/Benefit Analysis: Data analysis cost and benefit analysis of a system. 

Input/ Output and Form Design, File Organization and database design: Introduction to files and database, File structures and organization, objectives of database design, logical and physical view of data.

UNIT – IV
System testing: Introduction, objectives of testing, test planning, testing techniques.

Quality assurance: Goal of quality assurance, levels of quality assurance

System implementation and software maintenance: primary activities in maintenance, reducing maintenance costs. 

TEXT BOOKS:

1. Awad M. Elias, “System Analysis and Design”, Galgotia Publication.

REFERENCE BOOKS:

1. Igor Hawryszkiewyez, “Introduction to System Analysis and Design”, 4th edition, Prentice-Hall.

2. Jeffrey L. Whitten, and Lonnie D. Bentey, “Systems analysis and Design Methods”, 4th edition, Tata McGraw-Hill.

3. Mark Lejk, and David Deeks, “An Introduction to System Analysis Techniques”, Prentice Hall. 

4. Don Yeates, Maura Shields and David Helmy, “System Analysis and Design”, Longman group limited, 1994.

BCA-236
MATHEMATICAL FOUNDATIONS – III

Maximum Marks: 100





External: 90

Minimum Pass Marks: 35





Internal: 10

Time: 3 hours

Note: Examiner will be required to set Nine Questions in all. First Question will be compulsory, consisting of objective type/short-answer type questions covering the entire syllabus. In addition to that eight more questions will be set, two questions from each Unit. A candidate will be required to answer five questions in all, selecting one question from each unit in addition to compulsory Question No. 1. All questions will carry equal marks. 

UNIT – I

Derivative of functions of defined parametrically, Derivative of Logarithmic exponential, trigonometric, inverse trigonometric  and  hyperbola  functions. 

Derivatives of higher orders, Successive differentiation.  Leibnitz’s Theorem. 

UNIT – II 

Tangents and Normals: Length of tangent, suntangent, normal and subnormal. Polar subtangent, polar subnormal, pedal equations. 

Taylor’s theorem and Maclaurin’s theorem: Taylors and Maclaurin’s series expansion, indeterminate forms.  Functions of more than one variables and its continuity.

UNIT– III

Asymptotes: Cartesian coordinate, intersection of curve and its asymptotes, Asympotes in polar coordinates. 

Multiple points:  cusp, nodes and conjugate points, types of cusp, test for concavity and convexity. Points of inflexion.

UNIT – IV 

Curvature: radius of curvature for Cartesian, parametric, polar curves. Newton;s method, radius of curvature for pedal curve, tangential polar equation , center of curvature , circle of curvature ,code of curvature and  evolute.

Tracing of curves in Cartesain, parametric and polar coordinates.

REFERENCE BOOKS:

1. Om. P. Chug, R.S. Dahiya, G.L. Gupta, “Topics in Mathematics (Calculus & solid geometry)”, Laxmi Publications (P) Ltd., New Delhi.

2. Shanti Narayan, “Differential Calculus”, S. Chand and Co. Ltd.

3. S. K. Pundir and B. Singh, “Advance Calculus”, Pragati Prakashan.

Semester-IV                                  

 


BCA – 241  Web DESIGNING – I 

Maximum Marks: 100





External: 90

Minimum Pass Marks: 35





Internal: 10

Time: 3 hours

Note: Examiner will be required to set Nine Questions in all. First Question will be compulsory, consisting of objective type/short-answer type questions covering the entire syllabus. In addition to that eight more questions will be set, two questions from each Unit. A candidate will be required to answer five questions in all, selecting one question from each unit in addition to compulsory Question No. 1. All questions will carry equal marks. 

                                                         UNIT – I 

Introduction to Internet and World Wide Web; Evolution and History of World Wide Web; Basic features; Web Browsers; Web Servers; Hypertext Transfer Protocol; URLs; Searching and Web-Casting Techniques; Search Engines and Search Tools; 

                                                         UNIT – II 

Web Publishing: Hosting your Site; Internet Service Provider; Planning and designing your Web Site; Steps for developing your Site; Choosing the contents; Home Page; Domain Names;

Creating a Website and the Markup Languages (HTML, DHTML); 

                                                         UNIT – III 

Web Development: Introduction to HTML; Hypertext and HTML; HTML Document Features; HTML command Tags; Creating Links; Headers; Text styles; Text Structuring; Text colors and Background; Formatting text; Page layouts; 

                                                           UNIT – IV 

Images; Ordered and Unordered lists; Inserting Graphics; Table Creation and Layouts; Frame Creation and Layouts; Working with Forms and Menus; Working with Radio Buttons; Check Boxes; Text Boxes;

TEXT BOOKS:

1. Raj Kamal, “Internet and Web Technologies”, Tata McGraw-Hill.

2. Ramesh Bangia, “Multimedia and Web Technology”, Firewall Media.

REFERENCE BOOKS:

1. Thomas A. Powell, “Web Design: The Complete Reference” , 4/e, Tata McGraw-Hill

2. Wendy Willard, “HTML Beginners Guide”, Tata McGraw-Hill.

3. Deitel and Goldberg, “Internet and World Wide Web, How to Program”, PHI.

BCA – 242 
DATA STRUCTURE – II 

Maximum Marks: 100





External: 90

Minimum Pass Marks: 35





Internal: 10

Time: 3 hours

Note: Examiner will be required to set Nine Questions in all. First Question will be compulsory, consisting of objective type/short-answer type questions covering the entire syllabus. In addition to that eight more questions will be set, two questions from each Unit. A candidate will be required to answer five questions in all, selecting one question from each unit in addition to compulsory Question No. 1. All questions will carry equal marks. 

UNIT – I 

Tree: Header nodes, Threads, Binary search trees, Searching, Insertion and deletion in a Binary search tree, AVL search trees, Insertion and deletion in AVL search tree, m-way search tree, Searching, Insertion and deletion in an m-way search tree, B-trees, Searching, Insertion and deletion in a B-tree, Huffman’s algorithm, General trees.

UNIT – II 

Graphs: Warshall’s algorithm for shortest path, Dijkstra algorithm for shortest path, Operations on graphs, Traversal of graph, Topological sorting.

UNIT – III 

Sorting: Internal & external sorting, Radix sort, Quick sort, Heap sort, Merge sort, Tournament sort, Comparison of various sorting and searching algorithms on the basis of their complexity.

UNIT – IV 

Files: Introduction Attributes of a file, Classification of files, File operations, Comparison of various types of files, File organization: Sequential, Indexed-sequential, Random-access file.

Hashing: Introduction, Collision resolution

Text Books

1. Seymour Lipschutz, “Data Structure”, Tata-McGraw-Hill

2. Horowitz, Sahni & Anderson-Freed, “Fundamentals of Data Structures in C”, Orientlongman.

REFERENCE BOOKS 
1. Trembley, J.P. And Sorenson P.G., “An Introduction to Data Structures With Applications”, Mcgrraw- Hill International Student Edition, New York.

2. Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, Addison- Wesley, (An Imprint Of Pearson Education), Mexico City.Prentice- Hall Of India Pvt. Ltd., New Delhi.

BCA – 243 COMPUTER ARCHITECTURE – II

Maximum Marks: 100






External: 90

Minimum Pass Marks: 35






Internal: 10

Time: 3 hours

Note: Examiner will be required to set Nine Questions in all. First Question will be compulsory, consisting of objective type/short-answer type questions covering the entire syllabus. In addition to that eight more questions will be set, two questions from each Unit. A candidate will be required to answer five questions in all, selecting one question from each unit in addition to compulsory Question No. 1. All questions will carry equal marks. 

UNIT – I 

Computer Arithmetic:  Unsigned addition, subtraction, multiplication and division algorithms, 2’s complement addition, subtraction and multiplication algorithms, floating point numbers addition, subtraction, multiplication and division algorithms. IEEE 754 floating-point standard.

UNIT – II

Interrupt Structures: Types of interrupts, Interrupt processing, levels and priorities of interrupts, implementing interrupts inside the CPU.

Instruction set architectures. Reduced Instruction Set Computing (RISC): Characteristics of RISC, RISC instruction set, RISC vs CISC.

UNIT – III

Look Ahead & Pipelining:  Instruction look ahead, look ahead and look behind, advantages of look ahead systems. Pipelined execution of instruction – operation of pipelines, optimizing a pipeline, speedup due to pipelining, running the pipeline with minimum idling, multifunction pipelines, organization of pipelines in a general purpose computer. 

UNIT – IV

Introduction to Parallel Processing: Parallelism in uniprocessor systems, organization of multiprocessor systems, Flynn’s classification, system topologies, MIMD system architectures, communication in multiprocessor systems, fixed connections, reconfigurable connections, routing on multistage interconnection networks, data flow computing.

TEXT BOOKS:

1. John D. Carpinelli, “Computer System Organization and Architecture”, Pearson, 2009

2. P.V.S. Rao, “Computer System Architecture”, PHI, 2009

REFERENCE BOOKS:

1. M. Morris Mano, “Computer System Architecture”, 3/e, PHI, 2001.
2. John P. Hayes, “Computer Architecture and Organization”, McGraw-Hill, 1998

3. William Stallings, “Computer organization and Architecture”, PHI, 1999.

BCA – 244
RELATIONAL DATA BASE MANAGEMENT SYSTEM
Maximum Marks: 100





External: 90

Minimum Pass Marks: 35





Internal: 10

Time: 3 hours

Note: Examiner will be required to set Nine Questions in all. First Question will be compulsory, consisting of objective type/short-answer type questions covering the entire syllabus. In addition to that eight more questions will be set, two questions from each Unit. A candidate will be required to answer five questions in all, selecting one question from each unit in addition to compulsory Question No. 1. All questions will carry equal marks.

UNIT – I

Relational Model Concepts, Codd's Rules for Relational Model,

Relational Algebra:-Selection and Projection, Set Operation, Renaming, Join and Division.

Relational Calculus: Tuple Relational Calculus and Domain Relational Calculus.

UNIT – II

Functional Dependencies and Normalization:-Purpose, Data Redundancy and Update Anomalies.

Functional Dependencies:-Full Functional Dependencies and Transitive Functional Dependencies, Characteristics of Functional Dependencies.

Decomposition and Normal Forms (1NF, 2NF, 3NF & BCNF).

UNIT – III

SQL: Data Definition and data types, Specifying Constraints in SQL, Schema, Change statement, Basic Queries in SQL, Insert, Delete and Update Statements, Views.

UNIT – IV

PL/SQL-Introduction, Advantages of PL/SQL,

The Generic PL/SQL Block: PL/SQL Execution Environment,

PL/SQL Character set and Data Types,

Control Structure in PL/SQL.

TEXT BOOKS:

1. Elmasri & Navathe, “Fundamentals of Database Systems”, 5th edition, Pearson    Education.

2. Ivan Bayross, “SQL, PL/SQL-The Programming Language of ORACLE”, BPB Publications 3rd edition.

REFERENCE BOOKS:

1. C. J. Date, “An Introduction to Database Systems”, 8th edition, Addison Wesley N. Delhi.

BCA – 245
   MANAGEMENT INFORMATION SYSTEM
Maximum Marks: 100






External: 90

Minimum Pass Marks: 35






Internal: 10

Time: 3 hours

Note: Examiner will be required to set Nine Questions in all. First Question will be compulsory, consisting of objective type/short-answer type questions covering the entire syllabus. In addition to that eight more questions will be set, two questions from each Unit. A candidate will be required to answer five questions in all, selecting one question from each unit in addition to compulsory Question No. 1. All questions will carry equal marks. 

UNIT – I

Introduction to system and Basic System Concepts, Types of Systems, The Systems Approach, Information System: Definition & Characteristics, Types of information, Role of Information in Decision-Making, Sub-Systems of an Information system: EDP and MIS management levels, EDP/MIS/DSS.

UNIT –II

An overview of Management Information System: Definition & Characteristics, Components of MIS, Frame Work for Understanding MIS: Information requirements & Levels of Management, Simon's Model of decision-Making, Structured Vs Un-structured decisions, Formal vs. Informal systems.

UNIT – III

Developing Information Systems: Analysis & Design of Information Systems: Implementation & Evaluation, Pitfalls in MIS Development.

UNIT – IV

Functional MIS: A Study of Personnel, Financial and production MIS, Introduction to e-business systems, ecommerce – technologies, applications, Decision support systems – support systems for planning, control and decision-making 
TEXT BOOK: 

1. J. Kanter, “Management/Information Systems”, PHI.

2. Gordon B. Davis, M. H. Olson, “Management Information Systems – Conceptual foundations, structure and Development”, McGraw Hill. 

REFERENCE BOOK: 

1. James A. O’Brien, “Management Information Systems”, Tata McGraw-Hill.

2. James A. Senn, “Analysis & Design of Information Systems”, Second edition, McGraw Hill. 

3. Robert G. Murdick & Joel E. Ross & James R. Claggett, “Information Systems for Modern Management”, PHI.

4. Lucas, “Analysis, Design & Implementation of Information System”, McGraw Hill.

BCA – 246 
MATHEMATICAL FOUNDATIONS – IV

Maximum Marks: 100






External: 90

Minimum Pass Marks: 35






Internal: 10

Time: 3 hours

Note: Examiner will be required to set Nine Questions in all. First Question will be compulsory, consisting of objective type/short-answer type questions covering the entire syllabus. In addition to that eight more questions will be set, two questions from each Unit. A candidate will be required to answer five questions in all, selecting one question from each unit in addition to compulsory Question No. 1. All questions will carry equal marks. 

UNIT – I 

Partial derivatives of first and second order. Eluer’s theorem on homogeneous functions. Differentiation of composite and implicit functions.

The notion of total differential, Extreme values: Maxima and Minima of function of two or more variable, Lagrange’s method of multiplier.

UNIT – II 

Reduction formula, rectification of curve represented in Cartesian, parametric and polar forms, intrinsic equation of curve.

UNIT– III

Quadrature: area of curves and area of surfaces of solid of revolution in Cartesian, parametric and polar forms.

Jacobian, Double and Triple integration, substitution method for double and triple integrals, Application of double and triple integrals for finding volume and surfaces.

UNIT – IV 

Beta and Gama functions, their properties and relationships. Differentiation under integral sign.

Equation and simple properties of spheres, cones, cylinders.

REFERENCE BOOKS:

1. Om. P. Chug, R.S. Dahiya, G.L. Gupta, “Topics in Mathematics (Calculus & solid geometry)”, Laxmi Publ.(p) ltd New Delhi.

2. J.N. Sharma, A.R. Vasishtha, “Real Analysis”, Krishana Prakashan Media(P) Ltd., Meerut (U.P.)

3. Shanti Narayan, “Differential Calculus”, S. Chand and Co. Ltd.

4. Shanti Narayan, “Integral Calculus”, S. Chand and Co. Ltd.

5. Shanti Narayan, “A course of Mathematical Analysis”, S. Chand and Co. Ltd.

6. S. K. Pundir, “Advance Calculus”, B. Singh: Pragati Prakashan. 

