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ORDINANCES FOR B. Sc.(Hons.)(Computer Science)
Applicability of Ordinances for the time being in force 
	Notwithstanding the integrated nature of a course spread over more than one academic year, the ordinances in force at the time a student joins a course shall hold good only for the examination held during or at the end of the academic year. Nothing in these Ordinances shall be deemed to debar the University from amending the ordinances subsequently and the amended ordinances, if any, shall apply to all the students whether old or new.
1. B. Sc. (Hons.) Computer Science is an integrated course comprising three parts spread over three years. Each part will consist of two semesters. The course of study of B. Sc. (Hons.) Computer Science shall be divided in six semesters and university examination will be held at the end of 	every semester in the months of November/December (for semester I, III & V) and 	May/June (for semester II, IV & VI) or as fixed by the Academic Council.
2. A candidate must complete and pass the whole course of three years within a maximum of five years from the date of admission in B. Sc.(Hons.) Computer Science First semester.
3. The outlines of tests and syllabi shall be such as prescribed by the Academic Council from time to time.
4. A candidate will be eligible to join 1st semester of B. Sc.(Hons.) Computer Science course, if he/she has passed +2 examination of Punjab School Education Board, or any other examination recognized as equivalent thereto without reappear. 
5. Semester examination will be open to regular candidates who have been on the rolls of a college affiliated to this University and meet the attendance and other requirements as prescribed in the Ordinances No.7 
6. Subject to fulfillment of requirement of House examinations, the attendance requirements and these ordinances there will be no condition of passing papers for promotion from odd semester to even semester in an Academic Session.
	To qualify for admission to 2nd year of the Course, the candidate must have passed 50% of total papers of the two semesters of the 1st year. Similarly, to qualify for admission to 3rd year of the course, the candidate should have passed 50% of total papers of four semesters of the earlier two years.	
	A candidate placed under reappear in any paper, will be allowed two chances to clear the reappear, which should be availed within consecutive two years/chances i.e. to pass in a paper the candidate will have a total of three chances, one as regular student and two as reappear candidate.
	The examination of reappear papers of odd semester will be held with regular examination of the odd semester and reappear examination of the even semester will 	be held with regular examination of even semester. But if a candidate is placed under reappear in the last semester of the course, he will be provided chance to pass the reappear with the examination of the next semester, provided his reappear of lower semester does not go beyond next semester.
7. Attendance Requirements: Every candidate will be required to attend a minimum of 75% lectures delivered to that class in each paper as well as 75% of the laboratory work, seminars etc. separately, provided that a deficiency in attendances may be condoned for special reasons, as per the relevant ordinances on the subject.
8. To be eligible to appear in the semester examination, a candidate must have obtained in the house examination at least 40% in each paper; 40% marks in all subjects of the semester. The Principal at his discretion may allow a special test to a candidate who could not appear in the House examination owing to unavoidable reasons or fails to secure the minimum marks as prescribed above.
9. Late College Students: A candidate, who has completed the prescribed course of instructions for a semester but has not appeared in the examination or having appeared, has failed in the examination, may appear as a late college student within the prescribed period.
10. Amount of examination fee to be paid by a candidate for each semester shall be as fixed by the University from time to time.
11. Applications for admission to the examination shall be made on the prescribed form attested by the competent authority as per University rules. The admission forms and fees must reach the Registrar by the last date as prescribed by University.
12. University medal will be awarded to a candidate who secured first position in the University on the basis of the marks of all the six semesters taken together. The general rules and conditions of the University for the Award of medal/prizes etc. will be applicable in the award of University medal to the topper of this examination.
13. The medium of instructions and examination will be English except for the Punjabi papers.
14. In theory paper, 50% of the total marks are assigned to the internal assessment and 50% marks to the University examination. In practical paper, 60% of the total marks are assigned to the internal assessment and 40% marks to the University examination
15. The minimum number of marks required to pass the examination in each Part shall be 40% in each subject, provided that in subject with practical the percentage shall be required separately in practical/lab work. The candidate shall also be entitled to grace marks as admissible under the ordinances relating to the `GENERAL GRACE MARKS`.
16. The successful candidates shall be classified on the basis of aggregate marks secured in all the six semesters of B. Sc. (Hons.) (Computer Science) taken together as under:
a) 75% or more with Distinction. 
b) 60% or more in the First division.
c) 50% or more but less than 60% in the Second division.
d) below 50% in the Third division.









PUNJABI UNIVERSITY PATIALA
SYLLABI, OUTLINES OF PAPERS AND TESTS FOR

B. Sc.(Hons.) (Computer Science) First Year - First Semester Examinations
 For Sessions 2018-19, 2019-20 & 2020-21
	CODE NO.
	TITLE OF THE PAPER
	Schedule of Teaching (Hrs/Week)
	TOTAL HOURS
	CREDITS
	MARKS

	
	
	L
	T
	P
	
	
	Internal
	External

	BSH111
	Introduction to Computers and Office Automation
	4
	0
	0
	4
	4
	50
	50

	BSH112
	Programming Fundamentals
	4
	0
	0
	4
	4
	50
	50

	BSH113
	Communication Skills
	4
	0
	0
	4
	4
	50
	50

	BSH114
	Digital Electronics
	4
	0
	0
	4
	4
	50
	50

	BSH115
	Programming Lab-1
	0
	0
	6
	6
	3
	60
	40

	
	Total
	16
	0
	6
	22
	19
	260
	240



B. Sc.(Hons.) (Computer Science) First Year - Second Semester Examinations
 For Sessions 2018-19, 2019-20 & 2020-21
	CODE NO.
	TITLE OF THE PAPER
	Schedule of Teaching (Hrs/Week)
	TOTAL HOURS
	CREDITS
	MARKS

	
	
	L
	T
	P
	
	
	Internal
	External

	BSH121
	Discrete Mathematical Structures
	4
	0
	0
	4
	4
	50
	50

	BSH122
	Object Oriented Programming Using C++
	4
	0
	0
	4
	4
	50
	50

	BSH123
	Operating Systems
	4
	0
	0
	4
	4
	50
	50

	BSH124
	Computer System Architecture
	4
	0
	0
	4
	4
	50
	50

	BSH125
	Programming Lab-II
	0
	0
	6
	6
	3
	60
	40

	BSH126
	Environmental and Road Safety Awareness (Qualifying)
	4
	0
	0
	4
	0
	0
	0

	
	Total
	20
	0
	6
	26
	19
	260
	240



CONTINUOUS ASSESSMENT (THEORY)
	1.
	Two tests will be conducted during the course. Both tests will be counted for assessment
	60% of the total marks allotted for continuous assessment

	2.
	Assignments / Quizzes
	20% of the total marks allotted for continuous assessment

	3.
	Attendance
	10% of the total marks allotted for continuous assessment

	4.
	Class Participation and Behavior
	10% of the total marks allotted for continuous assessment


CONTINUOUS ASSESSMENT (PRACTICAL LAB)
	1.
	Two tests will be conducted during the course. Both tests will be counted for assessment
	60% of the total marks allotted for continuous assessment

	2.
	Lab Assignments
	30% of the total marks allotted for continuous assessment

	3.
	Attendance
	10% of the total marks allotted for continuous assessment




PUNJABI UNIVERSITY PATIALA
SYLLABI, OUTLINES OF PAPERS AND TESTS FOR

B. Sc.(Hons.) (Computer Science) Second Year - Third Semester Examinations
 For Sessions 2018-19, 2019-20 & 2020-21
	CODE NO.
	TITLE OF THE PAPER
	Schedule of Teaching (Hrs/Week)
	TOTAL HOURS
	CREDITS
	MARKS

	
	
	L
	T
	P
	
	
	Internal
	External

	BSH211
	Data Structures
	4
	0
	0
	4
	4
	50
	50

	BSH212
	Software Engineering
	4
	0
	0
	4
	4
	50
	50

	BSH213
	Computer Networks
	4
	0
	0
	4
	4
	50
	50

	BSH214
	Punjabi
	4
	0
	0
	4
	4
	50
	50

	BSH215
	Programming Lab-III
	0
	0
	6
	6
	3
	60
	40

	
	Total
	16
	0
	6
	22
	19
	260
	240



B. Sc.(Hons.) (Computer Science) Second Year - Fourth Semester Examinations
 For Sessions 2018-19, 2019-20 & 2020-21
	CODE NO.
	TITLE OF THE PAPER
	Schedule of Teaching (Hrs/Week)
	TOTAL HOURS
	CREDITS
	MARKS

	
	
	L
	T
	P
	
	
	Internal
	External

	BSH221
	Java Programming
	4
	0
	0
	4
	4
	50
	50

	BSH222
	Data Base Management System
	4
	0
	0
	4
	4
	50
	50

	BSH223
	Design and Analysis of Algorithms
	4
	0
	0
	4
	4
	50
	50

	BSH224
	Statistics
	4
	0
	0
	4
	4
	50
	50

	BSH225
	Programming Lab-IV
	0
	0
	6
	6
	3
	60
	40

	BSH226
	Drug Abuse: Problem, Management and Prevention (Qualifying)
	4
	0
	0
	4
	0
	0
	0

	
	Total
	20
	0
	6
	26
	19
	260
	240



CONTINUOUS ASSESSMENT (THEORY)
	1.
	Two tests will be conducted during the course. Both tests will be counted for assessment
	60% of the total marks allotted for continuous assessment

	2.
	Assignments / Quizzes
	20% of the total marks allotted for continuous assessment

	3.
	Attendance
	10% of the total marks allotted for continuous assessment

	4.
	Class Participation and Behavior
	10% of the total marks allotted for continuous assessment


CONTINUOUS ASSESSMENT (PRACTICAL LAB)
	1.
	Two tests will be conducted during the course. Both tests will be counted for assessment
	60% of the total marks allotted for continuous assessment

	2.
	Lab Assignments
	30% of the total marks allotted for continuous assessment

	3.
	Attendance
	10% of the total marks allotted for continuous assessment







PUNJABI UNIVERSITY PATIALA
SYLLABI, OUTLINES OF PAPERS AND TESTS FOR

B. Sc.(Hons.) (Computer Science)Third Year - Fifth Semester Examinations
 For Sessions 2018-19, 2019-20 & 2020-21
	CODE NO.
	TITLE OF THE PAPER
	Schedule of Teaching (Hrs/Week)
	TOTAL HOURS
	CREDITS
	MARKS

	
	
	L
	T
	P
	
	
	Internal
	External

	BSH311
	PHP Programming
	4
	0
	0
	4
	4
	50
	50

	BSH312
	Computer Graphics
	4
	0
	0
	4
	4
	50
	50

	BSH313
	Artificial Intelligence
	4
	0
	0
	4
	4
	50
	50

	BSH314
	Introduction to Data Science
	4
	0
	0
	4
	4
	50
	50

	BSH315
	Programming Lab-V
	0
	0
	6
	6
	3
	60
	40

	
	Total
	16
	0
	6
	22
	19
	260
	240



B. Sc.(Hons.) (Computer Science) Third Year - Sixth Semester Examinations
 For Sessions 2018-19, 2019-20 & 2020-21
	CODE NO.
	TITLE OF THE PAPER
	Schedule of Teaching (Hrs/Week)
	TOTAL HOURS
	CREDITS
	MARKS

	
	
	L
	T
	P
	
	
	Internal
	External

	BSH321
	Theory of Computation
	4
	0
	0
	4
	4
	50
	50

	BSH322
	Internet Technologies
	4
	0
	0
	4
	4
	50
	50

	BSH323
	Modeling and Simulation
	4
	0
	0
	4
	4
	50
	50

	BSH324
	Project
	0
	0
	6
	6
	5
	50
	50

	BSH325
	Programming Lab-VI
	0
	0
	6
	6
	3
	60
	40

	
	Total
	12
	0
	12
	[bookmark: _GoBack]24
	20
	260
	240



CONTINUOUS ASSESSMENT (THEORY)
	1.
	Two tests will be conducted during the course. Both tests will be counted for assessment
	60% of the total marks allotted for continuous assessment

	2.
	Assignments / Quizzes
	20% of the total marks allotted for continuous assessment

	3.
	Attendance
	10% of the total marks allotted for continuous assessment

	4.
	Class Participation and Behavior
	10% of the total marks allotted for continuous assessment


CONTINUOUS ASSESSMENT (PRACTICAL LAB)
	1.
	Two tests will be conducted during the course. Both tests will be counted for assessment
	60% of the total marks allotted for continuous assessment

	2.
	Lab Assignments
	30% of the total marks allotted for continuous assessment

	3.
	Attendance
	10% of the total marks allotted for continuous assessment








L T P C
BSH111: INTRODUCTION TO COMPUTERS AND OFFICE AUTOMATION			        4 0 0 4
Maximum Marks: 100 						       		 Maximum Time: 3 Hrs.
Minimum Pass Marks: 40% 					     		Lectures to be delivered: 40-45
INSTRUCTIONS FOR THE PAPER SETTER	
The question paper will consist of three Sections: A, B and C. Sections A and B will have four questions each from the respective section of the syllabus and each question will carry 7.5 marks. Section C will consist of 10 short-answer type questions of 2 marks each covering the entire syllabus uniformly and will carry 20 marks in all
INSTRUCTIONS FOR THE CANDIDATES
Candidates are required to attempt five questions in all, selecting two questions each from section A and B and compulsory question of section C.	
Section - A
PC Organisation: Block Diagram of a computer, Processor, Memory, I/O Devices, Motherboard, Supporting Cards, Display, Power Supply, Disk Drivers and BIOS. Memory: RAM, ROM, Units of storage, working of hard disk, CD and DVDsSoftware: System Software, Application Software, Firmware, Operating Systems, Language Translators, Utility Programs.
MS-word: Design, create and modify a range of business documents, Displaying DifferentViews of a Document, Creating and Saving a Document, Selecting, Modifying, Finding and Replace Text, Align Text Using Tabs, Display Text as List Items. Apply Borders and Shading, Preview a document, and adjust its margins and orientation, Insert & Format a Table, Convert Text to a Table, Check Spelling and Grammar, Use the Thesaurus, Print with default or custom settings, Managing Lists – Sort, Renumber, Customize a List, Apply a Page Border and Colour, Sorting Table Data, Control Cell Layout, Perform Calculations in a Table, Creating Customized Formats with Styles and Themes. Create or Modify a Text Style, Create a Custom List or Table Style. Modifying Pictures & Picture Appearance Settings, Wrap Text around a Picture, Insert and Format Screenshots in a Document, Add WordArt, Use the Mail Merge Feature including Envelopes and Labels.
Section - B
MS-Excel: Construct a spreadsheet and populating Cell Data, Formatting Cells - SearchWorksheet Data, Changing Fonts, Modify Rows and Columns, Managing Worksheets and Workbooks, Applying Formulas and Functions, Inserting Currency Symbols, Merging cells, Spell Check a Worksheet, Add Borders and Color to Cells, Printing options to output a chartApply Cell and Range Names, Auto Sum in Cells, Calculate Data Across Worksheets, Sort or Filter Worksheet or Table Data, Create, Modify and Format Charts, Create, modify and format spreadsheets using the full range of the software formatting, features including conditional formatting for example Hide /unhide/freeze rows and columns.
MS-PowerPoint: Salient features of POWER POINT, Starting, Saving and quittingpresentation, various components and elements of PowerPoint Package, Insert Clip Art and Graphs,  Adding Multimedia Effects to the slide,  Formatting and Editing Presentations,  Adding Animation and Transition effects to the presentations.
Recommended Books
1. Computer Fundamentals, P.K. Sinha, BPB Publications
2. Computers Today, D. H. Sanders, McGraw Hill
3. Fundamentals of Computers, V. Rajaraman and N. Adabala, Prentice-Hall of India
4. Information Technology: Inside and Outside, David Cyganski, John A. Orr, Richard F. Vaz, Prentice Hall


L T P C
BSH 112: PROGRAMMING FUNDAMENTALS							        4 0 0 4
Maximum Marks: 100 						        		Maximum Time: 3 Hrs.
Minimum Pass Marks: 40% 					    		 Lectures to be delivered: 40-45
INSTRUCTIONS FOR THE PAPER SETTER	
The question paper will consist of three Sections: A, B and C. Sections A and B will have four questions each from the respective section of the syllabus and each question will carry 7.5 marks. Section C will consist of 10 short-answer type questions of 2 marks each covering the entire syllabus uniformly and will carry 20 marks in all
INSTRUCTIONS FOR THE CANDIDATES
Candidates are required to attempt five questions in all, selecting two questions each from section A and B and compulsory question of section C.	
Section - A

Introduction to Programming: Problem solving technique and Program Development Life Cycle Problem Definition, Algorithm, Flow Charts, Types of Errors, Testing and Debugging.
Introduction to 'C' language: Character set. variables and identifiers, built-In data types. Variable definition, Arithmetic operators and expressions, constants and literals, simple assignment Statement, basic input/output statement, simple 'c' programs
Conditional statements and loops: Decision making within a program, conditions, relational operators, logical Connectives, if statement, if-else statement, loops: while loop, do while, for loop. Nested loops, infinite loops, switch Statement, structured programming
Arrays: One dimensional arrays: array manipulation; searching, insertion, deletion of an 
Element from an array; finding the largest/smallest element in an array; two dimensional arrays, addition/multiplication of two matrices, transpose of a square matrix; null terminated strings as array of characters, representation of sparse matrices

Section – B

Functions: Top-Down approach of problem solving, modular programming and functions, Standard library of c functions, prototype of a function, Return type, function call, block structure, passing arguments to a function: call by reference, call by value, recursive functions, arrays as function arguments 
Structures and unions: Structure variables, initialization, structure assignment, nested structure, Structures and functions, structures and arrays: arrays of structures, Structures containing arrays, unions
Pointers: Address operators, pointer type declaration, pointer assignment, pointer initialization, pointer arithmetic, functions and pointers, arrays and pointers, Pointer arrays
File processing: Concept of files, file opening in various modes and closing of a file, reading from a file, writing onto a file

Recommended Books
1. Computer Fundamentals, P.K. Sinha, BPB Publications
2. Computers Today, D. H. Sanders, McGraw Hill
3. Fundamentals of Computers, V. Rajaraman and N. Adabala, Prentice-Hall of India
4. Information Technology: Inside and Outside, David Cyganski, John A. Orr, Richard F. Vaz, Prentice Hall


L T P C
BSH 113: COMUNICATION SKILLS								         4 0 0 4
Maximum Marks: 100 						                         Maximum Time: 3 Hrs.
Minimum Pass Marks: 40% 					     		Lectures to be delivered: 40-45
INSTRUCTIONS FOR THE PAPER SETTER	
The question paper will consist of three Sections: A, B and C. Sections A and B will have four questions each from the respective section of the syllabus and each question will carry 7.5 marks. Section C will consist of 10 short-answer type questions of 2 marks each covering the entire syllabus uniformly and will carry 20 marks in all
INSTRUCTIONS FOR THE CANDIDATES
Candidates are required to attempt five questions in all, selecting two questions each from section A and B and compulsory question of section C.	
SECTION A

Introduction to Communication: What is Communication, Levels of Communication, Importance of Technical Communication, Barriers to Communication, Non-Verbal Communication, Technology-Enabled Communication, Impact of Technology, Selection of Appropriate Communication Technology.

Oral Forms of Communication: Effective listening, Active vs. Passive Listening, Effective Presentation Strategies, Effective Use of Visual Aids, Understanding the Nuances of Delivery, Interviews, Types of Interviews, Group Discussion, Meetings, Conferences
SECTION B

Introduction to Essential English Grammar: Punctuation and Capitalization, Nouns and Verbs, Pronouns, Adjectives, Prepositions, Conjunctions, Tenses, Active and Passive Voice, Use of Articles, Common Errors in Usage, Words Commonly Misspelt

Effective Writing: Words and Phrases, Guidelines for Effectiveness, Sentence Construction, Paragraph Development, Precise Writing, Reading Comprehension

Written Forms of Communication: Letter Writing, Memorandums, E-mails, Report Writing, Technical Proposals, Research Paper, Dissertation, Thesis, Instruction Manuals, Technical Description

Recommended Books:
1. Technical Communication: Principles and Practice, Meenakshi Raman &Sangeeta Sharma, Oxford University Press.
2. Business Communication, Meenakshi Raman &Prakash Singh, Oxford University Press.
3. 
3. High School English Grammar and Composition, Wren & Martin, S. Chand & Company Ltd.






L T P C
BSH 114: DIGITAL ELECTRONICS									       4 0 0 4
Maximum Marks: 100 						        		Maximum Time: 3 Hrs.
Minimum Pass Marks: 40% 					     		Lectures to be delivered: 40-45
INSTRUCTIONS FOR THE PAPER SETTER	
The question paper will consist of three Sections: A, B and C. Sections A and B will have four questions each from the respective section of the syllabus and each question will carry 7.5 marks. Section C will consist of 10 short-answer type questions of 2 marks each covering the entire syllabus uniformly and will carry 20 marks in all
INSTRUCTIONS FOR THE CANDIDATES
Candidates are required to attempt five questions in all, selecting two questions each from section A and B and compulsory question of section C.	
Section – A

Review of Number Systems and Codes : Binary, Octal and Hexadecimal number systems, Binary to decimal, Decimal to binary, Octal and hexadecimal to binary and binary to octal and hexadecimal conversions, BCD code, Gray code, Alphanumeric codes, Parity method for error 
detection.
Logic gates and Boolean Algebra: OR, AND and NOT operations and gates, NOR, NAND, XOR and XNOR operations and gates, Evaluating logic circuit outputs, Implementing circuits from Boolean expressions. 
Boolean theorems, DeMorgan's theorem, universality of NAND and NOR 
gates, IEEE/ANSI standard logic symbols.
Combinational Logic Circuits: Sum of product form, Product of sum form, Simplification of Boolean functions using algebraic and Karnaugh map methods. Half adder, Full adder, half subtractor, full subtractor circuits, parity generator and checker circuits, comparator circuit. 
Combinational digital circuit design: Multiplexer, Demultiplexer, Code converters, Combinationallogic circuits. Some examples of Boolean gate ICs. 

Section – B

Sequential Circuits: RS, JK, D and T flip-flops circuits and their conversions, Serial and parallel counters and shift registers, Universal shift registers, some examples of counter and shift register ICs.
Logic families and digital ICs: Characteristics of digital ICs, Classification of different logic families.
Memories: Semi - conductor memories, ROM and RAM, ROM using diodes, BJTs, and FETs. RAM cell. Memory organization and expansion.An idea about other types of memories.
Digital to Analog and Analog to Digital Converters: Variable register network, R-2R D/A converters. D/A accuracy and resolution, A/D converters, Simultaneous conversion and counter method. 

Recommended Books:
1. R.J Tocci, “Digital Principles Circuit" Prentice Hall of India, New Delhi.
2. M.M. Mano, “Digital Design" Mcgraw Hill, USA
3. Morris M. Mano "Digital logic and Computer design" Prentice Hall of India New Delhi.
4. Malvino Leach, “Digital Principles and Applications" McGraw Hill, USA





L T P C
       0  0 6  3
BSH115: Programming Lab – I

Maximum Marks: 100*						       		Maximum Time: 3 Hrs.

Minimum Pass Marks: 40%			      			 Practical units to be conducted: 30-35

This course will comprise of exercise on the basis of the following theory paper
		BSH 112: Programming Fundamentals

*The splitting of marks is as under:

Maximum Marks for Continuous Assessment: 60
Maximum Marks for University Examination: 40

CONTINUOUS ASSESSMENT (PRACTICAL LAB)

	1.
	Two tests will be conducted during the course. Both tests will be counted for assessment
	60% of the total marks allotted for continuous assessment

	2.
	Lab Assignments
	30% of the total marks allotted for continuous assessment

	3.
	Attendance
	10% of the total marks allotted for continuous assessment



NOTE: The examiner will give due weight-age to Logic development/ Program execution, Lab records and viva-voce of the student while awarding marks to the student during final practical examination













L T P C
BSH 121: DISCRETE MATHEMATICAL STRUCTURES						        4 0 0 4
Maximum Marks: 100 						        		Maximum Time: 3 Hrs.
Minimum Pass Marks: 40% 					     		Lectures to be delivered: 40-45
INSTRUCTIONS FOR THE PAPER SETTER	
The question paper will consist of three Sections: A, B and C. Sections A and B will have four questions each from the respective section of the syllabus and each question will carry 7.5 marks. Section C will consist of 10 short-answer type questions of 2 marks each covering the entire syllabus uniformly and will carry 20 marks in all
INSTRUCTIONS FOR THE CANDIDATES
Candidates are required to attempt five questions in all, selecting two questions each from section A and B and compulsory question of section C.	
Section – A

Relations and Functions: Binary relations, composition of relations; Equivalence relations and partitions; partially ordered sets and Lattice Hasse diagrams; Functions, Injection, Surjection and Bisection; Composition of functions. Recursion and Recurrence Relations: Polynomials and their evaluation, recursion, iteration, sequences and discrete functions, Recurrence Relations, generating functions.
Graphs: Introduction to graphs, Graph terminology, Representing Graphs and Graph Isomorphism, Connectivity. Mathematical Logic: Statement and notations, normal forms, theory and inference for statement and calculus, predicate calculus, inference theory for predicate calculus. Graph Theory: Directed and undirected graphs and their matrix representations: Euclidean paths and cycles; Hamiltonian paths and cycles; shortest paths, Euler.'s formula.

Section – B

Boolean Algebra: Basic Circuits and theorems, Boolean expressions; Logic gates and relation of Boolean functions. Induction and Recursion: Principle of Mathematical induction; Recursive definition.
Algebraic Structures: Introduction to algebraic structures, semi groups; Groups and subgroups; Homomorphism and homomorphism of groups, Lagrange theorem.

Recommended Books:
1. J.P.Tremble: Discrete Mathematics Structure with application to Computer Science, 
McGraw Hill, 1987
2. Truss, Johan.K: Discrete Mathematics for Computer Scientist, Pearson Education, India. 
3. Liu, C.L.: Elements of Discrete Mathematics, 4lh Edition, McGraw Hill, New York, 1998.
.







L T P C
BSH 122: OBJECT ORIENTED PROGRAMMING USING C++					         4 0 0 4
Maximum Marks: 100 						        Maximum Time: 3 Hrs.
Minimum Pass Marks: 40% 					     Lectures to be delivered: 40-45
INSTRUCTIONS FOR THE PAPER SETTER	
The question paper will consist of three Sections: A, B and C. Sections A and B will have four questions each from the respective section of the syllabus and each question will carry 7.5 marks. Section C will consist of 10 short-answer type questions of 2 marks each covering the entire syllabus uniformly and will carry 20 marks in all
INSTRUCTIONS FOR THE CANDIDATES
Candidates are required to attempt five questions in all, selecting two questions each from section A and B and compulsory question of section C.	
Section – A

Introduction: - Review of basic concepts (Data types, tokens , operators, arrays, strings, structure). 
Concepts of OOPS, Comp arison between procedural and OOPS, Elements of OOPS, its paradigm, its merits and demerits, functions, function overloading and function.
Classes and Objects : - Classes, creating a class, accessing class members, memory allocation for objects, array of objects, static objects, friend class, empty classes, nested classes, abstract classes and container class.
Constructor and Destructor :- Its need, Types of constructor - Default, Copy, Multiple, Dynamic, Destructor, Constructor and Destructor with static members, Order of execution of constructor and destructor.
Operator Overloading and type Conversion: - Definition, Rules for overloading, Overloading of unary and binary operators, Overloading NEW and DELETE operators, Type conversion- Basic type to class type, class type to basic type, class to class type.

Section – B

Inheritance:- Virtual base class, types of inheritance, typing conversions and visibility 
Pointers and dynamic memory management:- Understanding pointers, accessing address of a variable, declaring and initialization, pointer arithmetic, pointer to pointer, pointer to function, pointer to array, array of pointers, pointer to object, this pointers, null pointers, dangling pointers and memory leak.
Polymorphism:- Virtual functions, Virtual destructors, Concept of binding - early and late, Virtual functions, Pure virtual functions, Polymorphism.
Exception Handling:- Basics of exception handling, Exception handling mechanisms, Throwing mechanisms, Catching mechanisms 
Managing Data Files:- File streams, Hierarchy of file streams, Reading/Writing of files, accessing records randomly and sequentially and updating files. 


Recommended Books:
1.  Object Oriented Programming with C + + by BalaGuruswamy; TATA McGraw Hill 
Publishing Co. Ltd.
2.  Turbo C + + Robert and Lafore: Galgolia Publications.
3.  Satzinger, Object Oriented Analysis and Design with the unified process, Cengage Learning (Thomson)
4.  C++ Primer Plus by Stephan & PRAT: Galgotia Publications


L T P C
BSH 123: OPERATING SYSTEMS									       4 0 0 4
Maximum Marks: 100 						       		 Maximum Time: 3 Hrs.
Minimum Pass Marks: 40% 					     		Lectures to be delivered: 40-45
INSTRUCTIONS FOR THE PAPER SETTER	
The question paper will consist of three Sections: A, B and C. Sections A and B will have four questions each from the respective section of the syllabus and each question will carry 7.5 marks. Section C will consist of 10 short-answer type questions of 2 marks each covering the entire syllabus uniformly and will carry 20 marks in all
INSTRUCTIONS FOR THE CANDIDATES
Candidates are required to attempt five questions in all, selecting two questions each from section A and B and compulsory question of section C.	
SECTION A

Introduction: Operating System as Resource Manager, types of operating system - batch processing,
Multiprogramming, Multitasking, time sharing, parallel, distributed and PC operating system. Operating
system structure, System services, system calls, system design and implementation.
Process management: Process Concept, process scheduling, operations on process, co-operating process,
inter process communication. CPU scheduling Criteria, scheduling algorithms and algorithm evaluation.
Process synchronisation: critical section problem, semaphores, critical regions, monitors.
Deadlock: necessary conditions, deadlock prevention, deadlock avoidance, deadlock detection and
recovery.
File System: file concept, access methods, directory structure, directory implementation, allocation
methods, examples of MS-DOS and i-node structure of Unix file system.
Disk scheduling: FCFS, SSTF, LOOK, C-LOOK,SCAN, C-SCAN algorithms.

SECTION B

Memory Management: Local vs. physical addresses space, swapping, contiguous allocation, paging,
segmentation, and segmentation with paging.
Virtual memory: demand paging, page replacement algorithms, thrashing.
Security: security problem, user authentication, program threats, system threats, securing systems and
facilities, intrusion detection, cryptography, security-classifications.
Introduction to distributed systems: topology, network types, communication, design strategies.
Distributed file system: naming and transparency, remote file access.
Distributed co-ordination: event ordering, mutual exclusion, atomicity, concurrency control, deadlock
handling.

Text Book:
1. Abraham Silberschatz, Peter B. Galvin, GergGegne, Operating System Concepts, Wiley.
Reference Books:
1. Hansen, Per Brinch, "Operating System Principles", Prentice-Hall.
2. N. Haberman, "Introduction to Operating System Design", Galgotia Publication.
3. Hansen, Per Brich, "The Architecture of Concurrent Programs", PHI.
4. Shaw, "Logical Design of Operating System", PHI.
5. Infosys Campus Connect Foundation Program Volume:1 – 3, Education & Research Department,
Infosys Technologies Ltd , Bangalore.


L T P C
BSH 124: COMPUTER SYSTEM ARCHITECTURE						        4 0 0 4
Maximum Marks: 100 						        		Maximum Time: 3 Hrs.
Minimum Pass Marks: 40% 					     		Lectures to be delivered: 40-45
INSTRUCTIONS FOR THE PAPER SETTER	
The question paper will consist of three Sections: A, B and C. Sections A and B will have four questions each from the respective section of the syllabus and each question will carry 7.5 marks. Section C will consist of 10 short-answer type questions of 2 marks each covering the entire syllabus uniformly and will carry 20 marks in all
INSTRUCTIONS FOR THE CANDIDATES
Candidates are required to attempt five questions in all, selecting two questions each from section A and B and compulsory question of section C.	
Section – A

Introduction: Design of basic computer, Registers, Accumulator, Flags, Program Counter, Stack Pointer, Machine Instructions, Instruction Cycle, Machine Cycle, Components of CPU.
State Machine Concepts: Processor as a state machine, ALU and Data path, Data path 
Architecture.
Controller Design:Hardwired and Micro programmed Approach.
Micro program Control Organization: Control Memory Address Sequencing, Micro program Sequences, Microinstruction Formats, and Addressing modes.
Arithmetic Unit: Comparison and Subtraction of unsigned Binary Numbers, Addition, 
Subtraction, Multiplication Algorithm.

Section – B

Memory System: Memory - CPU interaction, Principle of locality (Temporal and Spatial).
Memory Organization: Interleaved Memory Organization, Memory Hierarchy, Main Memory, Virtual Memory, Cache Memory, Cache Organization (Direct, Fully Associative, Set Associative), Cache Coherence, Memory Management Hardware, Performance Considerations.
Input - Output Organization: I/O interfaces and Buses, I/O operations, Program driven Input - Output, Interrupt driven Input - Output, DMA, Priority Interrupt.
Pipeline Processing: Overview of Pipelining, Types of Pipelining, Pipeline Data path Design, Hazards (Data, Control, Structural), Stalling.

Recommended Books:
1. Computer System Architecture: M.M. Mano, Prentice Hall of India.
2. Structured Computer Organization: Andrew S. Tanenbaum, Prentice Hall of India
3. J.P. Hayes, Computer Systeui Architecture, Prentice Hall of India, New Delhi.
4. Ali leigh. System Architecture, South wester publishing co. New Delhi.
5. William Stallings, “Computer Organization and Architecture – Designing for Performance”, 6th Edition, Pearson Education, 2003.
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BSH 125: Programming Lab – II

Maximum Marks: 100*						       		Maximum Time: 3 Hrs.

Minimum Pass Marks: 40%			       			Practical units to be conducted: 30-35

This course will comprise of exercise on the basis of the following theory paper
		BSH 122: Object Oriented Programming Using C++

*The splitting of marks is as under:

Maximum Marks for Continuous Assessment: 60
Maximum Marks for University Examination: 40

CONTINUOUS ASSESSMENT (PRACTICAL LAB)

	1.
	Two tests will be conducted during the course. Both tests will be counted for assessment
	60% of the total marks allotted for continuous assessment

	2.
	Lab Assignments
	30% of the total marks allotted for continuous assessment

	3.
	Attendance
	10% of the total marks allotted for continuous assessment



NOTE: The examiner will give due weight-age to Logic development/ Program execution, Lab records and viva-voce of the student while awarding marks to the student during final practical examination













L T P C
BSH 126: Environmental and Road Safety Awareness						        4 0 0 0

The syllabus will be given by Dept. of Zoology, Punjabi University, Patiala.
