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Mathematics and Computing 
Abbreviations used 

 
L Lecture 

T Tutorial 

P Practical 

HSMC Humanities and Social Sciences including Management Courses 

BSC Basic Science Courses 

ESC Engineering Science Courses 

DC Departmental Core  

DE Departmental Elective  

OC Open Category  

DLC Departmental Laboratory Courses 

MC Mandatory Course 

MOOC Massive Open Online Courses 

 

Definition of Credit: 
 

1 Hr. Lecture (L) per week 1 credit 

1 Hr. Tutorial (T) per week 1 credit 

2 Hours Practical(Lab)/week 1 credit 

 

 

**Minor variation is allowed as per need of the respective disciplines. Please consult the AICTE model curriculum as a standard reference, if needed.  
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Department of Engineering Mathematics and Computing 
B. Tech. (First Semester) 

Introduction to Computing 

(MAC-250101) 
 
Course Objectives:  

o Demonstrate the use of mathematical software and solve simple mathematical problems.  

o Explain the needs of hardware and software required for a computation task.  

o State typical provisions of cyber law that govern the proper usage of Internet and computing resources.  

o Explain the working of important application software and their use to perform any engineering activity.  

o Demonstrate the use of Operating system commands and shell script 

 

Unit 1: 

Computer: Definition, Classification, Organization i.e. CPU, register, Instruction set, Memory & Storage Systems, 

I/O Devices, and System & Application Software. Operating System: Definition, Function, Types, Management of 

File, Process & Memory, Introduction to Assemblers, Interpreters, Compilers and Debuggers. 

 

Unit 2: 

Computer Networking: Introduction, Introduction to Internet, World Wide Web, E-commerce Computer Security 

Basics: Introduction to viruses, worms, malware, Trojans, Spyware and Anti-Spyware Software, Different types of 

attacks like Money Laundering, Information Theft, Email spoofing, Hacking Spamming, Cyber Defamation, 

pharming Security measures Firewall, Computer Ethics & Good Practices 

 

Unit 3: 

Data base Management System: Introduction, File oriented approach and Database approach, Data Models, 

Architecture of Database System, Data independence, Data dictionary, DBA, Primary Key, Data definition language 

and Manipulation Languages. 

 

Unit 4: 

A brief history of LINUX, architecture of LINUX, features of LINUX, introduction to vi editor. Linux commands- 

PATH, man, echo, printf, script, passwd, uname, who, date, stty, pwd, cd, mkdir, rmdir, ls, cp, mv, rm, cat, more, wc, 

lp, od, tar, gzip, file handling utilities, security by file permissions, process utilities, disk utilities, networking 

commands, unlink, du, df, mount, umount, find, unmask, ulimit, ps, w, finger, arp, ftp, telnet, rlogin.Text Processing 

utilities and backup utilities , tail, head , sort, nl, uniq, grep, egrep, fgrep, cut, paste, join, tee, pg, comm, cmp, diff, tr, 

awk, cpio 

 

Unit 5: 

Career opportunities Entrepreneurship, Start up: Scope, Funding Opportunities, Other career opportunities; Case 

Studies Success stories of Google, Facebook, Walmart, Uber etc. in socio-economic progress. 

 

Course Outcomes 

After completing this course, the students will be able to:  

 

 

 

 

 

 

 

 

RECOMMENDED BOOKS: 

1. J. Glenn Brookshear, and Dennis Brylow: Computer Science: An Overview, Pearson, 2010 

2. V. Rajaraman, Neeharika and  A Dabala: Fundamentals of Computers, PHI, 2011 

3. Peter Norton, Introduction to Computers:McGraw Hill Education, 2
nd

 , 2012 

4. PradeepSinha: Introduction to Computer Science: A Textbook for Beginners in Informatics, BPB Publication, 

6th Edition, 2015 

5. Patt Yale: Introduction to Computing Systems,McGraw Hill Education Ind=ia, 2
nd

, 2014 

 

 

L T P C 

3 0 0 3 

CO’s Description of CO’s 

CO1 Explain core components of computing and linking 

CO2 Explaining ideas of  networking aspect of computer engineering and communication 

CO3 Apply knowledge of database system 

CO4 Summarizing role of operating system 

CO5 Implementing the role of computing in real world applications 
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Department of Engineering Mathematics and Computing 
B. Tech. (First Semester) 

Introduction to Computer Programming 

                (MAC – 250102) 
Course Objective: 
o Develop ability to write a computer program to solve specified problems.  

o Develop skills in algorithmic problem-solving, expressed in a programming language like C.  

o Learn what computer science is about, especially hardware, data representations, algorithms, encodings, form of 

programming.  

o Understand fundamentals of programming such as variables, conditional and iterative statement, function and its 

execution etc.  

 

Unit 1: 

 Introduction to Programming, Machine Level Languages, Assembly Level Languages, High Level Languages, 

Program Execution and Translation Process, Problem solving using Algorithms and Flowcharts. Introduction to 

Programming: Data Types, Constants, Keywords, Operators & Expressions, Precedence of operators and input/output 

functions. 

 

Unit 2: 

Control Statements and Decision Making: The go to statement, The if statement, The if-else statement, Nesting of if 

statements, The conditional expression, The switch statement, The while loop, The do…while loop, The for loop, The 

nesting of for loops, The break and continue statement. 

 

Unit 3: 

 Arrays, Strings & Pointers: One dimensional Arrays, Passing Arrays to Functions, Multidimensional Arrays, Strings, 

Basics of Pointers & Addresses, Pointer to Pointer, Pointer to Array, Array of Pointers, Types of pointers, Pointer to 

Strings.    

 

Unit 4:  

Functions & Structures: Function Basics, Function Prototypes, Passing Parameter by value and by reference, Passing 

string to function, Passing array to function, Function returning address, Recursion, Structures & Union, Pointer to 

Structure, Self-Referential Structures, Dynamic memory allocation by call of function, Storage Classes. 

 

Unit 5: 

 File Handling: Defining and Opening a file, Closing Files, Input/output Operations on Files, Predefined Streams, 

Error Handling during I/O Operations, Command Line Arguments, Pre-processor, Directives, Formatted I/O. 

Course Outcomes 

 

 

 

Reference Books 

1. E. Balagurusamy: Programming in ANSI C, Tata McGraw Hill,Sevenths Edition,  2017.  

2. ReemaThareja: Programming in C, Oxford publication, Second Edition , 2016. 

3. W. Kernighan and Dennis M. Ritchie: The C Programming Language, Pearson , 2015. 

4. Matthias Felleisen, Robert BruceFindler , Mathew Flatt, ShriramKrishnamurthi: How to Design Programs: An 

Introduction to Programming and Computing, MIT Press,Second Edition,  2018.  

5. E. Balagurusamy: Object Oriented Programming with C++, Tata McGraw Hill, 2009. 

6. B.S. Gottfried: Programming with C, Tata McGraw Hill,3rd Edition, 2018. 

 

 

L T P C 

3 0 2 4 

CO’s Description of CO’s 

CO1 Recognizing the concept of programming Languages. 

CO2 Testing the principles of imperative and structural programming.  

CO3 Apply the concept of Arrays and Pointer in programming  

CO4 Illustrate the problems and choose suitable programming techniques to develop solutions  

CO5 Implementing input/ output operations and basic commands  
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Department of Engineering Mathematics and Computing 
B. Tech. (First Semester) 

Probability and Random Process  

(MAC – 250107) 
 

Course Objective  

o To have knowledge of Central Tendency & Skewness, Kurtosis. 

o To describe probability theory and distribution 

o To familiarize Correlation and Regression  

o To know about the Hypothesis analysis 

o To explore the theory of attributes and rules of association 

 

Unit 1: 

Definition–Classical and axiomatic approaches, Laws of total and compound probability, conditional 

probability, Bayes Theorem., Probability distribution function, Probability density function, Different 

modes of convergence laws of large numbers, central limit theorem, discrete and continuous probability 

distributions, some special distributions 

 

Unit 2: 

Measures of averages and Standard deviation, moments, moment generating function, Skewness and 

kurtosis, Curve fitting, correlation and regression.  

 

Unit 3: 

Testing of Hypothesis, Basic concept of estimation, Concept of the theory of sampling, chi-square (χ
2
) 

distribution, t-distribution, Fisher’s Z-distribution, Analysis of Variance 

 

Unit 4: 

Concept of Random variable, one dimensional Random variable, two dimensional Random variable, 

distribution function, Joint probability distribution function, Marginal probability distribution, cumulative 

probability distribution, conditional distribution function.   

  

Unit 5: 

Random process, classification of random process, stationary process, Ergodic process, Markov process, 

Poisson process, Markov chain, classification of states, matrix transition probabilities, n-step transition 

probabilities.  

 
Course Outcomes 

After completing this course, the students will be able to:  

 

 

 

 

 

 

 

Recommended Books: 

1. M Ray and H.S. Sharma: Mathematical Statistics, Ram Prasad Publications, 3
rd

 Edition 2017. 

2. V. K. Kapoor, S.C. Gupta: Statistical Methods, S. Chand& Company, 11
th

 Edition 2018. 

3. T. Veerarajan: Probability, Statistics and Random Processes, McGraw Hill, 3
rd

 Edition 2008. 

4. S. M. Rose: Introduction to Probability Models, Elsevier, 10
th

 Edition 2011.  

 

 

 

 

L T P C 

3 1 0 4 

CO’s Description of CO’s 

CO1 Interpreting the theory of Probability and its distributions   

CO2 Evaluating the Skewness, Kurtosis, curve fitting, correlation and regression.  

CO3 Applying  the various  test to validate the  hypothesis 

CO4 Explaining the knowledge of random variables. 

CO5 Judging  the various  random process 
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Department of Engineering Mathematics and Computing 
B. Tech. (First Semester) 

Elements of Calculus 

(MAC-250104) 
 

Objective of Course  

o To understand the basic concepts of differential calculus  

o To explore the applications of derivatives  

o To familiarize the integral calculus   

o To describe multiple integral  

o To understand the concepts of Convergence and divergence 
 

Unit 1:  

Maclaurins’s and Taylor’s theorem, Partial differentiation, Euler’s theorem, Tangent and Normal, Maxima 

and Minima of one and two variables. 

 

Unit 2:  

Jacobian, Rolle ’s Theorem, First mean value theorem, Second mean value theorem, Curvature, radius of 

curvature, Asymptotes of Cartesian and Polar forms.   

 

Unit 3:  

Definite integral as limit of a sum, application in summation of series, Improper integral, Beta and Gamma 

function and its properties, some transformation of Beta function, some transformations of Gama function, 

relation between Beta and Gama function, Legendre’s duplication formula. 

 

Unit 4: 

Multiple integral and their applications, Double and Triple integral, Change of order of integration, Length 

of the curves, Volumes and Surfaces of solids of revolution. 

 

Unit 5: 
Concept of convergence and divergence, Basic test of convergence for sequence and series, P-Series test, 

Ratio test, Comparison test, Integral test, Cauchy’s root test, Test of convergence and divergence of 

improper integral.  
 

Course Outcomes 

After completing this course, the students will be able to:  

 

 

 

Recommended Books: 

1. E. Kreyszig: Advance Engineering Mathematics, John Wiley & Sons, 10
th
 Edition (2011). 

2. R. K. Jain, S. R. K. Iyengar: Advance Engineering Mathematics,Narosa Publishing House Pvt.Ltd, 5
th
 

Edition (2016). 

3. F. B. Hildebrand: Advanced Calculus for application, Englewood Cliffs, N. J. Prentice- Hall, 2
nd

  Edition 

(1980). 

4. B. S. Grewal: Higher Engineering Mathematics, Khanna Publishers, 43
rd

 Edition (2015). 

5. B.V. Ramanna: Higher Engineering Mathematics, McGraw Hill, 1
st
 Edition (2017). 

 

 

 

L T P C 

3 1 0 4 

CO’s Description of CO’s 

CO1 Applying various theorems to expand the functions of one and two variables.   

CO2 Demonstrate  the application of derivatives  

CO3 Examine the various integrals  

CO4 Evaluate the volume and area of surface by using multiple integrals 

CO5 Summarising the various convergence test 
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S. 

No. 

Subject 

Code 

Subject Name Maximum Marks Allotted Total 

Marks 

Contacts 

/ week 

Total 

Credits Theory Block Practical Block 

End 

Sem 

Mid 

Sem 

Quiz/Assi

gnment 

End 

Sem 

Lab Work 

/Sessional 
L T P 

2 

 

100103 Technical 

English 

60 

 

20 20 - - 100 3 0 0 3 

 
Course Objectives: 

 The course intends to build the required communication skills of the students so as to communicate effectively in real-life 
situations like starting a talk and be comfortable using English language. 

 It aims at teaching students to appreciate English language through the study of scientific, creative, and academic text.  
 The course is designed to acquaint students with structure of English language used in literature, functional varieties, figurative 

language, and verbal concomitance.  
 The students are expected to enrich their knowledge of language, culture, and ethics through this course. 

 
Unit I: Introduction to Language & Linguistics [CO1, CO2,] 
An Introduction to Linguistics, IPA, English Phonetic Symbols/Sign & Sounds, Place & Manner of Articulation. 
 
Unit II: Communication [CO1, CO2, CO4, CO6] 
Communication: Approaches, Elements, Types, Process, Models; Management Communication (Levels of Communication) and 
Grapevine Communication, Verbal and Nonverbal Communication; Barriers to Communication; Johari Communication Window. 
 
Unit III: Application of Linguistic Ability [CO1, CO2, CO4, CO6] 
1. Listening: Factors Affecting Listening and Improving Listening.  
2. Speaking: Making Speeches, Presentation, Group Discussion, Meeting, Interview, Debate. 
 
Unit IV: Grammar & Vocabulary: [CO3, CO5] 
Grammar: Parts of Speech, Subject-verb Agreement, Active and Passive Voice, conditional sentences. 
Vocabulary: Using the dictionary and thesaurus, word formation, prefix & suffix, idioms, phrasal verbs. 
 
Unit V: Report Writing: [CO3, CO5] 
Reading Comprehension: Stories, Passages, Poetry and Scientific Text 
Writing: Essentials of good writing, Technical Descriptions of Simple Engineering   Objects; Formal (Application, Email, CV, 
Résumé, Memo, Report writing) 
 
 *Material for story and poetry is to be selected by concerned teacher in class. 
 
Reference Books: - 

 Technical Communication — By Meenakshi Raman, OUP. 
 Understanding Human Communication — By Ronald Alderman by OUP 
 Communication Skills for Engineers — Pearson Education. 
 Practical English Grammar by Thomson Martinet — Oxford University Press 
 A Handbook of Language laboratory by P SreeKumar — Cambridge University Press. 

 
Course Outcomes: After successful completion of the course the student will be able to: 
CO1 → Speak clearly effectively and appropriately in a public forum to a variety of audiences and purposes. (LOT1) 
CO2 → Prepare oral presentations and arguments within the Engineering Profession effectively. (LOT2) 
CO3 → Demonstrate knowledge and comprehension of major text and traditions in language as well as its social, cultural, and 

historical context. (LOT3) 
CO4 → Read a variety of Text analytically so as to demonstrate in writing and/or speech the interpretation of texts. (HOT4) 
CO5 → Interpret text written in English assessing the results in written and oral arguments using appropriate material for support. 

(LOT3) 
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Objective: 

 The course intends to build the required communication skills of the students.  

 The course seeks to facilitate the use of English Language in daily discourse.  

 Students will develop command their listening and speaking habit. 

 Students will groom their personality proper application of behavioural skills. 
 

Course Content: 
Language Laboratory: The objective of the language lab is to expose students to a variety of listening and speaking drills. This 
would especially benefit students who are deficient in English and it also aims at confidence building for interviews and competitive 
examinations. The Lab is to cover following syllabus. 
1. Communication lab exercises as specified in Lab Manual 
2. Listening skills using Marc Hancock. 
3. Speaking skills.  (A) Phonetic symbols, pronunciation. 

(B). Conversation: telephonic, face to face, formal and informal situations 
4. Oral presentation. 

 

Laboratory Part: 

 Debate (08 Lectures) 

 Extempore and Just a Minute Sessions (06 lectures) 

 Listening (06 Lectures) 

 Reading Comprehension (06 Lectures) 

 Exercises as prescribed in Lab Manual (16 Lectures) 
 

Reference Books: 

o Intermediate English Grammar by Murphy, Raymond. — Cambridge University Press  
o English Vocabulary in Use by McCarthy, Michael & Felicity O’ Dell — Cambridge University Press  
o Modern English Usage by M. Fowler — OUP 

 

Course Outcomes: After successful completion of the course the student will be able to: 

CO1 → Speak clearly effectively and appropriately in a public forum to a variety of audiences and purposes. 

(LOT1) 

CO2 → Deliver effectively oral presentations. (LOT3) 

CO3 → Grasp knowledge and comprehensive skills to speak on a given topic on spot. (LOT2) 

CO4 →  Interpret English spoken by others and respond to situation. (LOT3) 

CO5 → Analyse English Language as spoken by others in day to day life. (HOT4) 

  

S. 

No. 

Subject Code Subject Name  L T P

  

C 

1 100017 Language Lab 0 0 2 1 
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Department of Engineering Mathematics & Computing  

B. Tech. (First Semester) 

Programming and Problem Solving (250102) 

 

Experiment List 
 

1. C "Hello, World!" Program 

2. C Program to Print an Integer (Entered by the User) 

3. C Program to Add Two Integers 

4. C Program to Multiply Two Floating-Point Numbers 

5. C Program to Find ASCII Value of a Character 

6. C Program to Compute Quotient and Remainder 

7. C Program to Find the Size of int, float, double and char 

8. C Program to Demonstrate the Working of Keyword long 

9. C Program to Swap Two Numbers 

10. C Program to Check Whether a Number is Even or Odd 

11. C Program to Check Whether a Character is a Vowel or Consonant 

12. C Program to Find the Largest Number Among Three Numbers 

13. C Program to Find the Roots of a Quadratic Equation 

14. C Program to Check Leap Year 

15. C Program to Check Whether a Number is Positive or Negative 

16. C Program to Check Whether a Character is an Alphabet or not 

17. C Program to Calculate the Sum of Natural Numbers 

18. C Program to Find Factorial of a Number 

19. C Program to Generate Multiplication Table 

20. C Program to Display Fibonacci Sequence 

21. C Program to Find GCD of two Numbers 

22. C Program to Find LCM of two Numbers 

23. C Program to Display Characters from A to Z Using Loop 

24. C Program to Count Number of Digits in an Integer 

25. C Program to Reverse a Number 

26. C Program to Calculate the Power of a Number 

27. C Program to Check Whether a Number is Palindrome or Not 

28. C Program to Check Whether a Number is Prime or Not 

29. C Program to Display Prime Numbers Between Two Intervals 

30. C Program to Check Armstrong Number 

31. C Program to Display Armstrong Number Between Two Intervals 

32. C Program to Display Factors of a Number 

33. C Program to Make a Simple Calculator Using switch...case 

34. C Program to Display Prime Numbers Between Intervals Using Function 

35. C Program to Check Prime or Armstrong Number Using User-defined Function 

36. C Program to Check Whether a Number can be Expressed as Sum of Two Prime Numbers 

37. C Program to Find the Sum of Natural Numbers using Recursion 

38. C Program to Find Factorial of a Number Using Recursion 

39. C Program to Find G.C.D Using Recursion 

40. C Program to Convert Binary Number to Decimal and vice-versa 

41. C Program to Convert Octal Number to Decimal and vice-versa 

42. C Program to Convert Binary Number to Octal and vice-versa 

https://www.programiz.com/c-programming/examples/print-sentence
https://www.programiz.com/c-programming/examples/print-integer
https://www.programiz.com/c-programming/examples/add-numbers
https://www.programiz.com/c-programming/examples/product-numbers
https://www.programiz.com/c-programming/examples/ASCII-value-character
https://www.programiz.com/c-programming/examples/remainder-quotient
https://www.programiz.com/c-programming/examples/sizeof-operator-example
https://www.programiz.com/c-programming/examples/keyword-long
https://www.programiz.com/c-programming/examples/swapping
https://www.programiz.com/c-programming/examples/even-odd
https://www.programiz.com/c-programming/examples/vowel-consonant
https://www.programiz.com/c-programming/examples/largest-number-three
https://www.programiz.com/c-programming/examples/quadratic-roots
https://www.programiz.com/c-programming/examples/leap-year
https://www.programiz.com/c-programming/examples/negative-positive-zero
https://www.programiz.com/c-programming/examples/alphabet
https://www.programiz.com/c-programming/examples/sum-natural-numbers
https://www.programiz.com/c-programming/examples/factorial
https://www.programiz.com/c-programming/examples/multiplication-table
https://www.programiz.com/c-programming/examples/fibonacci-series
https://www.programiz.com/c-programming/examples/hcf-gcd
https://www.programiz.com/c-programming/examples/lcm
https://www.programiz.com/c-programming/examples/display-alphabets
https://www.programiz.com/c-programming/examples/digits-count
https://www.programiz.com/c-programming/examples/reverse-number
https://www.programiz.com/c-programming/examples/power-number
https://www.programiz.com/c-programming/examples/palindrome-number
https://www.programiz.com/c-programming/examples/prime-number
https://www.programiz.com/c-programming/examples/prime-number-intervals
https://www.programiz.com/c-programming/examples/check-armstrong-number
https://www.programiz.com/c-programming/examples/armstrong-number-interval
https://www.programiz.com/c-programming/examples/factors-number
https://www.programiz.com/c-programming/examples/calculator-switch-case
https://www.programiz.com/c-programming/examples/prime-interval-function
https://www.programiz.com/c-programming/examples/prime-armstrong-function
https://www.programiz.com/c-programming/examples/sum-prime-numbers
https://www.programiz.com/c-programming/examples/natural-number-sum-recursion
https://www.programiz.com/c-programming/examples/factorial-recursion
https://www.programiz.com/c-programming/examples/hcf-recursion
https://www.programiz.com/c-programming/examples/binary-decimal-convert
https://www.programiz.com/c-programming/examples/octal-decimal-convert
https://www.programiz.com/c-programming/examples/octal-binary-convert
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43. C Program to Reverse a Sentence Using Recursion 

44. C program to calculate the power using recursion 

45. C Program to Calculate Average Using Arrays 

46. C Program to Find Largest Element in an Array 

47. C Program to Calculate Standard Deviation 

48. C Program to Add Two Matrices Using Multi-dimensional Arrays 

49. C Program to Multiply Two Matrices Using Multi-dimensional Arrays 

50. C Program to Find Transpose of a Matrix 

51. C Program to Multiply two Matrices by Passing Matrix to a Function 

52. C Program to Access Array Elements Using Pointer 

53. C Program Swap Numbers in Cyclic Order Using Call by Reference 

54. C Program to Find Largest Number Using Dynamic Memory Allocation 

55. C Program to Find the Frequency of Characters in a String 

56. C Program to Count the Number of Vowels, Consonants and so on 

57. C Program to Remove all Characters in a String Except Alphabets 

58. C Program to Find the Length of a String 

59. C Program to Concatenate Two Strings 

60. C Program to Copy String Without Using strcpy() 

61. C Program to Sort Elements in Lexicographical Order (Dictionary Order) 

62. C Program to Store Information of a Student Using Structure 

63. C Program to Add Two Distances (in inch-feet system) using Structures 

64. C Program to Add Two Complex Numbers by Passing Structure to a Function 

65. C Program to Calculate Difference Between Two Time Periods 

66. C Program to Store Information of Students Using Structure 

67. C Program to Store Data in Structures Dynamically 

68. C Program to Write a Sentence to a File 

69. C Program to Read the First Line From a File 

70. C Program to Display its own Source Code as Output 

71. C Program to Print Pyramids and Patterns 

 

Skill Based Mini Projects 
 

1. The mouse pointer can be restricted in particular rectangle. The idea is to create a function 
called restrictmouse() which takes four parameters which containing X coordinate and Y coordinate. First 
point mention the top of the rectangle and the second point mention the bottom of the rectangle. Below are 
the functions used for the same: 
 initmouse(): use to initialize mouse. 

 showmouse(): shows the mouse pointer on the output screen. 

 restrictmouse(): used to set Horizontal and vertical limit of the mouse pointer by setting the following 

parameters. AX = 7 for horizontal and AX = 8 for vertical. 

 
2. This following program makes use of some sub function, which were already discussed previously, and 
shows how they can be used to write useful programs like free-hand drawing. Below are the functions used:  
 initmouse(): use to initialize mouse. 

 showmouse(): shows mouse pointer on the output screen. 

 hidemouse(): used to hide mouse while drawing. 

 getmouseposition(): Fetches current location of the pointer and draw line accordingly.  

 
3. (The Sieve of Eratosthenes) A prime integer is any integer greater than 1 that can be divided evenly 
only by itself and 1. The Sieve of Eratosthenes is a method of finding prime numbers. It works as follows: 
a) Create an array with all elements initialized to 1 (true). Array elements with prime subscripts will remain 
1. All other array elements will eventually be set to zero. 

https://www.programiz.com/c-programming/examples/reverse-sentence-recursion
https://www.programiz.com/c-programming/examples/power-recursion
https://www.programiz.com/c-programming/examples/average-arrays
https://www.programiz.com/c-programming/examples/array-largest-element
https://www.programiz.com/c-programming/examples/standard-deviation
https://www.programiz.com/c-programming/examples/add-matrix
https://www.programiz.com/c-programming/examples/matrix-multiplication
https://www.programiz.com/c-programming/examples/matrix-transpose
https://www.programiz.com/c-programming/examples/matrix-multiplication-function
https://www.programiz.com/c-programming/examples/access-array-pointer
https://www.programiz.com/c-programming/examples/swapping-cyclic-order
https://www.programiz.com/c-programming/examples/dynamic-memory-allocation-largest
https://www.programiz.com/c-programming/examples/frequency-character
https://www.programiz.com/c-programming/examples/vowel-consonant-frequency-string
https://www.programiz.com/c-programming/examples/remove-characters-string
https://www.programiz.com/c-programming/examples/string-length
https://www.programiz.com/c-programming/examples/concatenate-string
https://www.programiz.com/c-programming/examples/string-copy
https://www.programiz.com/c-programming/examples/lexicographical-order
https://www.programiz.com/c-programming/examples/structure-store-information
https://www.programiz.com/c-programming/examples/inch-feet-structure
https://www.programiz.com/c-programming/examples/complex-number-add
https://www.programiz.com/c-programming/examples/time-structure
https://www.programiz.com/c-programming/examples/information-structure-array
https://www.programiz.com/c-programming/examples/structure-dynamic-memory-allocation
https://www.programiz.com/c-programming/examples/write-file
https://www.programiz.com/c-programming/examples/read-file
https://www.programiz.com/c-programming/examples/source-code-output
https://www.programiz.com/c-programming/examples/pyramid-pattern
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b) Starting with array subscript 2 (subscript 1 is not prime), every time an array element is found whose 
value is 1, loop through the remainder of the array and set to zero every element whose subscript is a 
multiple of the subscript for the element with value 1. For array subscript 2, all elements beyond 2 in the 
array that are multiples of 2 will be set to zero (subscripts 4, 6, 8, 10, and so on.). For array subscript 3, all 
elements beyond 3 in the array that are multiples of 3 will be set to zero (subscripts 6, 9, 12,  15, and so on.). 
When this process is complete, the array elements that are still set to 1 indicate that the subscript is a prime 
number. Write a program that uses an array of 1000 elements to determine and print the prime numbers 
between 1 and 999. Ignore element 0 of the array. 
 
4. (Airline Reservations System) A small airline has just purchased a computer for its new automated 
reservations system. The president has asked you to program the new system. You’ll write a program to 
assign seats on each flight of the airline’s only plane (capacity: 10 seats). Your program should display the 
following menu of alternatives: 

Please type 1 for "first class" 
Please type 2 for "economy" 

If the person types 1, then your program should assign a seat in the first class  section (seats 1–5). If the 
person types 2, then your program should assign a seat in the economy section (seats 6 –10). Your program 
should then print a boarding pass indicating the person's seat number and whether it’s in the first class or 
economy section of the plane. 
Use a single-subscripted array to represent the seating chart of the plane. Initialize all the elements of the 
array to 0 to indicate that all seats are empty. As each seat is assigned, set the corresponding element of the 
array to 1 to indicate that the seat is no longer available. 
Your program should, of course, never assign a seat that has already been assigned. When the first class 
section is full, your program should ask the person if it’s acceptable to be placed in the economy section  
(and vice versa). If yes, then make the appropriate seat assignment. If no, then print the message "Next flight 
leaves in 3 hours." 
 
5. (Total Sales) Use a double-subscripted array to solve the following problem. A company  as four 
salespeople (1 to 4) who sell five different products (1 to 5). Once a day, each salesperson passes in a slip for 
each different type of product sold. Each slip contains: 

a) The salesperson number 
b) The product number 
c) The total dollar value of that product sold that day 

Thus, each salesperson passes in between 0 and 5 sales slips per day. Assume that the information from all 
of the slips for last month is available. Write a program that will read all this information for last month’s 
sales and summarize the total sales by salesperson by product. All totals should be stored in the double-
subscripted array sales. After processing all the information for last month, print the results in tabular 
format with each of the columns representing a particular salesperson and each of the rows representing a 
particular product. Cross total each row to get the total sales of each product for last month; cross total each 
column to get the total sales by salesperson for last month. Your tabular printout should include these cross 
totals to the right of the totaled rows and to the bottom of the totaled columns.  
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STATISTICAL DATA ANALYSIS USING EXCEL AND SPSS                                                  

     Computing Lab (250105) 

  Topics Cover in Experiments 

Unit 1: 

Introduction to MS Excel - MS Excel Options — Ribbon - Sheets - Saving Excel File as PDF, CSV and 

Older versions - Using Excel Shortcuts - Copy, Cut, Paste, Hide, Unhide, and Link the Data in Rows, 

Columns and Sheet - Using Paste Special Options - Formatting Cells, Rows, Columns and Sheets - Protecting & 

Unprotecting Cells, Rows, Columns and Sheets with or without Password - Page Layout and Printer Properties. 

Unit 2 

Functions: - Logical Functions - Date and Time Functions - Information Functions -Math and Trigonometry 

Functions - Statistical Functions - Text Functions - Charts:- Simple Bar Chart — Multiple Bar Chart — Subdivided 

Bar Chart — Pie Chart — Donut Chart - Line Chart — Histogram — Scatter Plot - Radar Chart — Bubble Chart — 

Bi-Axis chart — Plotting Density Function and Distribution Function. 

Vlookup, Hlookup, Index, Address, Match, Offset, Transpose - Conditional Formatting - Data Sorting and 

Filtering -Pivot Tables - Chart Templates — Adding Add-Ins in Excel - Solver — Goal Seek. 

Unit 3: 

Data handling: open SPSS data file — save — import from other data source — data entry — labeling 

for dummy numbers - recode in to same variable — recode in to different variable — transpose of 

data —insert variables and cases — merge variables and cases. 

Unit 4: 

Data handling: Split — select cases — compute total scores — table looks — Changing column - font 

style and sizes. Diagrammatic representation: Simple Bar diagram — Multiple bar diagram — Sub-divided Bar 

diagram -Percentage diagram - Pie Diagram — Frequency Table — Histogram — Scatter diagram — Box 

plot. 

Unit 5: 

Application to excel and Spss for Descriptive Statistics - Mean, Median, Mode, SD- Skewness- Kurtosis. 

Correlation — Karl Pearson's and Spearman's Rank Correlation , Regression analysis: Simple and Multiple 

Regression Analysis [ Enter and stepwise methods] 

List of Experiments 

 

1. Lab 1 Frequency Distributions and Graphs 

2. Lab 2 Data Description 

3. Lab 3 Probability and Counting Rules 

4. Lab 4 Discrete Probability Distributions 

5. Lab 5 The Normal Distribution 

6. Lab 6 Confidence Intervals 

7. Lab 7 Hypothesis Testing 

8. Lab 8 Testing the Difference Between Parameters from Two Populations 

9. Lab 9 Correlation and Regression 

10. Lab 10 Tests for Categorical Variables 

11. Lab 11 One-Way Analysis of Variance (ANOVA) 

12. Lab 12 Stem-and-Leaf Plots and Frequency Tables 

13. Lab 13 Summary Statistics USING SPSS. 

14. Lab 14 To calculate and interpret binomial and normal probabilities. 

15. Lab 15 Testing a Mean.  
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Department of Engineering Mathematics and Computing 
B. Tech. (Second Semester) 

Computer system Organization and Logic Design  

                                       (MAC- 250201) 

Course Objectives:  

o Discuss the basic concepts and structure of computers.  

o Understand concepts of register transfer logic and arithmetic operations.  

o Explain different types of addressing modes and memory organization.  

o Learn the different types of serial communication techniques.  

o Summarize the Instruction execution stages. 

 

Unit 1:  

Introduction, Milestones in Computer Architecture, Von Neumann Model: Processor Organization- ALU, Control 

Unit; System Bus, Memory, I/O Devices. Multilevel model of Computer. 

 

Unit 2: 

Representation of numbers, integer and floating-point representation, 1‘s complement, 2‘s complement, character 

codes (ASCII, EBCDIC), Boolean Algebra 

 

Unit 3: 

Memory Organization: Memory Hierarchy, Memory Properties, Main Memory, Associative Memory, Cache 

Memory. Machine Language Level (ISA level): Instruction Formats, Addressing Modes, Instruction Types, Flow 

of Control. RISC v/s CISC. 

 

Unit 4: 

Memory mapped I/O and I/O mapped I/O, I/O Techniques: Programmed I/O, Concept of Interrupts, Interrupt 

driven I/O and DMA, I/O Device Interfaces, I/O Processors, Serial and Parallel Communication, Computer Buses. 

 

Unit 5:  

Parallel Architectures: On-chip Parallelism- Instruction Level Parallelism, Onchip Multithreading, Multicore 

Processor Architecture, Pipelining: RISC Pipeline, Exception handling of Pipelining, Hazards of Pipelining. 

 

Course Outcomes 

After completing this course, the students will be able to:  

 

 

Recommended Books 

1. William Stallings: Computer Organization and Architecture, Sixth Edition, PHI, 3
rd

 Ed, 2011 

2. Sivaraama Dandamudi:Fundamentals of Computer organization and design, Springer, 2
nd

Ed , 2012 

3. Andrew S Tanenbaum: Structured Computer Organization, Fourth Edition PHI, 4
th
 Ed, 2014 

 

 

L T P C 

3 0 0 3 

CO‟s Description of CO‟s 

CO1 Interpreting the theory of computer system architecture  

CO2 Illustrate  the different number systems and their operations . 

CO3 Demonstrate the concept of  memory Organization . 

CO4 Structuring the I/O Techniques and communication techniques. 

CO5 Recognize the concepts of parallel processing, pipelining and inter processor communication. 
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Department of Engineering Mathematics and Computing 
B. Tech. (Second Semester) 

Differential Equations 

(MAC-250202) 
 

 
Course Objective  
o To understand the concept of Ordinary differential equations 

o To familiarize the solution techniques of ODE of higher order with constant and variable coefficients  

o To describe how to form partial differential equation 

o To explorevarious type of partial differential equation and its application 

 

Unit 1: 
Ordinary differential equations of first and higher order, Differential equations in which variables are separable, Homogeneous 

differential equations, Differential equation reducible to homogeneous form (Non-homogeneous differential of first degree), 

Linear differential equation (Leibnitz‘s linear differential equation), Bernoulli‘s equation of differential equation reducible to 

linear form, Exact differential equations. 

Unit-2: 

 Linear higher order differential equation with constant coefficients, Homogeneous linear equations or Cauchy‘s Euler‘s 

equations, Solution of simultaneous differential equations. 

Unit 3: 

Second order differential equations with variable coefficients, Methods: one integral is known, Removable of first derivative, 

changing of independent variable and variation of parameters, Solution of Differential equation by Series Solution method. 

Unit 4: 

Introduction of partial differential equation, Formulation of partial differential equation, Linear Partial differential equations of 

first order and solution techniques Lagrange‘s method, and Non-LinearPartial differential equations of first orderand standard 

form I, II, III & IV and Charpit‘s method. 

Unit-5: 

Partial differential equations of higher order with constant coefficients, Homogeneousand Non-Homogeneous Linear Partial 

differential equations, Classification of Partial differential equations, ApplicationofPartial differential equations to solve wave 

equation and heat equation (one-dimensional) by Separation of variables method. 

 

Course Outcomes 

After completing this course, the students will be able to:  

 

 

 

 

 

 

 

 

 

 

Recommended Books: 

1. E. Kreyszig: Advance Engineering Mathematics, John Wiley & Sons, 10
th

 Edition (2011). 

2. R. K. Jain, S. R. K. Iyengar: Advance Engineering Mathematics, Narosa Publishing House Pvt. Ltd., 5th Edition (2016). 

3. B. S. Grewal: Higher Engineering Mathematics, Khanna Publisher, 43
rd

 Edition (2015). 

4. H. K. Dass: Advance Engineering Mathematics, S. Chand Publisher (2018). 

5. B.V. Ramanna: Higher Engineering Mathematics, McGraw Hill Education, 1
st
 Edition (2017). 

 

 

 

 

L T P C 

3 1 0 4 

CO‟s Description of CO‟s 

CO1 Discuss the various   methods to solve ordinary differential equations. 

CO2 Interpret the solution of ordinary differential equations  of higher order with constant and 

variable coefficients  

CO3 Acquire the knowledge of series solution of   higher order differential equation  

CO4 Examine the concept of  Partial differential equations  

CO5 Apply the  Partial differential equations in various real world problems 
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Department of Engineering Mathematics and Computing 
B. Tech. (Second Semester) 

Object Oriented Methodology and Programming with C++ 

 (MAC-250203) 

Course Objectives  

o To study about the concept of object-oriented programming. 

o To create C++ programs that leverage the object-oriented features. 

o To apply object-oriented techniques to solve real world problems. 

Unit-1: 

Object Oriented Paradigm, Features of OOPs: Encapsulation, Class and Object, Inheritance, Reusability, Polymorphism, 

Abstraction etc; Comparison with Procedural Oriented Programming & Object Oriented Programming, Introduction to C++: 

Data types; operators, their priority and associativity, steps of program execution, First program in C++ and its basic elements; 

Function overloading; Default augments; References; Inline functions. 

Unit-2: 

Classes & Objects: Specification of Class, Visibility Modes: Private, Public, Protected, Defining Member Functions, Creating 

of Objects, Static Data Member, Static Member Function, Array of Objects, Object as Arguments, Friend Function and Class, 

Member Function, member initializer list. Constructors and Destructors: Introduction, Types of Constructors- Default 

Constructor, User Defined Constructor, Parameterized Constructor, Destructors. Deference between class and structure. 

Unit-3: 

Dynamic Allocations: new and delete; Difference between new, delete, malloc and free; Dynamic allocation of objects; Array 

of Objects; Mutable data members; Self-referential class; Shallow and Deep Copying, Copy Constructor; The this pointer; 

Static member and this pointer; Proxy classes. Operator overloading: overloading unary and binary operators using member 

and non-member functions. Type casting: implicit, explicit, dynamic, static, reinterpret, Conversion between objects of various 

classes. 

Unit-4: 

Inheritance: Introduction to Code Reuse, Visibility Modes, Types of Inheritance: Single Level, Multilevel, Multiple, Hybrid, 

Ambiguity in Inheritance; Virtual Base Classes, Constructors in Derived Classes. Polymorphism; Dynamic and static binding; 

Pure virtual function; Abstract and Concrete Classes; Virtual Destructors; Containership: Nesting of classes. 

Unit-5: 

Exception Handling: try, catch and throw; catch all exception handler, streams and File: Basic concept and class hierarchy,  

File I/O Operations; Modes of opening a file; Various types of I/O Operations; Function like; open,  read, write, seek, tell. 

Templates: Function template; class template; Template specialization; Default type arguments and templates. Namespaces and 

their uses. 

 

Course Outcomes 

After completing this course, the students will be able to:  

 

 

Recommended books 

1. H M Deitel and P J Deitel:C++ How to Program, Prentice Hall,1998. 

2. Robert Lafore:Object Oriented Programming in Turbo C++,The WAITE Group Press, 1994. 

3. D Ravichandran:Programming with C++ By, T.M.H, 2003. 

4. E Balagurusamy:Object oriented Programming with C++, Tata McGraw-Hill,2001. 

5. Herbert Schildt:The Complete Reference in C++, TMH,2002. 

6. G. Booch: Object Oriented Analysis & Design, Addison Wesley, 2006. 

7. James Martin: Principles of Object Oriented Analysis and Design, Prentice Hall, 1992.  

 

L T P C 

2 1 2 4 

CO‟s Description of CO‟s 

CO1 Recognize the concepts of classes & objects and their significance in real world.  

CO2 Compare the classes and structures of object-oriented programming. 

CO3 Apply appropriate features of C++ to create classes  

CO4 Examine the utilization of inheritance and polymorphism in the solution of problems. 

CO5 Apply the concepts of file handling  
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Department of Engineering Mathematics and Computing 
B. Tech. (Second Semester) 

Linear Algebra 

(EE (IoT), IT(IoT) & AIR- 250100) & (MAC -250204) 
 

Course Objectives 

 

o To understand the concept Matrices and its applications  

o To understand the various aspect of algebraic structures‘ 

o To explore vector space 

o To perceive knowledge of linear transformation and their application 

 

Unit 1:  

Matrix, Rank of Matrix, Echelon form, Normal form of matrix, Solution of simultaneous equation by elementary 

transformation, Consistency of equation, Eigen values and Eigenvectors, Normalized eigenvector, Cayley Hamilton theorem 

and its application to finding inverse of matrix. 

 

Unit 2:  

Introduction of Groups and its properties, Sub-groups, Coset, Lagrange‘s theorem for finite group, Normal sub-group, Cyclic 

group, Ring and its properties, Field, Finite field, Integral domain and its properties. 

 

Unit 3:  

Vector spaces over the field and its properties, sub-spaces, linear dependent vectors and linear independent vectors, linear span 

of a set of vectors, basis and dimension of a vector space, sum and direct sum. 

 

Unit 4: 

Linear transformation, Kernel and range space of linear transformation, Nullity and Rank, Singular and Non- Singular 

transformation, Matrix representation of a linear transformation, change of basis and similarity. 

 

Unit 5: 

Inner product spaces, Properties of inner product space, Norm space, Schwarz‘s inequality, Triangular inequality, 

Parallelogram Law, Orthogonality, Generalized theorem of Pythagoras. 

 

Course Outcomes 

After completing this course, the students will be able to:  

 

 

 

 

 

 

 

 

Recommended Books: 

1. S. Lipschutz and M. Lipson: Linear Algebra,), Schaum‘s Outline series, Mc- Graw Hill,4
th

 Edition,2009. 

2. S. Boyd and L. Vandenberghe: Introduction to Applied Linear Algebra Vectors, Matrices, and Least Squares, University 

Printing House, Cambridge CB2 8BS, United Kingdom One Liberty Plaza, 20th Floor, New York, NY 10006, USA, 

2018. 

3. E. Kreyszig: Advance Engineering Mathematics, John Wiley & Sons, 10
th

 Edition, 2011. 

4. R. K. Jain, S. R. K. Iyengar: Advance Engineering Mathematics, Narosa Publishing House Pvt. Ltd, 5
th

 Edition 2016. 

 

 

 

L T P C 
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CO‟s Description of CO‟s 

CO1 Apply concept of Matrix in algebraic equations   

CO2 Interpret the Group theory and its properties 

CO3 Analysis the vector space   

CO4 Acquire the knowledge of Linear transformation 

CO5 Illustrate the concept of Inner product spaces 



MADHAVINSTITUTEoFTECHNOLOGY&SCIENCEGWALIOR
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DepartmentofEngineeringMathematicsandComputing
B. Tech' (Third Semester)

Discrete Mathematical Structures
(MAC -2s030212s0400)

Coursg Obiective,s
ffi-und.;una tn. concept Set Theorl'

o To understand the various aspect ofalgebraic structures'

o To exPlore GraPh Theory

; i; p.l.rir" tno*rtJgt of tr"e and discrete numeric functions

Yil:l;ffi:HTj',:l::1ffi:t::ll,ion and rntersection, De-morgan's raw cartesian products, Rerations'

relational matrices, properties of rerations, equivalence relation, functiJns, Injection, Surjection and Bijective

mapping, Composition of functions, Permutations, it'" 'ttu,utttristic 
functions and Mathematical induction'

Hilf 
tJ#t"Ji 

"".r. 
diagrams, upper bounds, rower bounds, Maximal and minimal element, first and last

element, , Lattices, sub latttes, Isoionicity, distributive inequality' Lattice homomorphism' lattice

isomorphism,completelattice'complementedlatticedistributionlattice'

H*:1-:#Bllrr,,", of graphs (union, rntersection, complement, product and composition), Sub graph, Fusion of

graph, Planer graphs, Region ofgraph, Euler,s r.,*,r", Connected graph, Brook,s theor"m, directed graphs: Types of

directed graphs, Digrapnl and binary relations, e,tt' gtupt"' Hamiltonian paths' Walks and circuits' Graph colouring

(vertex colouring), Chromatic Number, upper bound-uni to*tt bound of thto*utit number' Netrvork flows' Matrix

representation of graPh'

Y*i IJ:,::":TX#;:T:d properties, Distance and centres in tree, Spanning trees, Binarv Search tree'

Spanningtreesinaweightedgraph,connectivityandsaperability'Networkflo*s'cutsets'Propertiesofcutset'all
cut sets, Fundamental circuits and cut sets'

Unit 5: Discrete Numeric function and Recurrence relation

rntroduction to discrete numeric functions and generating functior.rs, introduction to recurrence relations and recursive

algorithms, linear recurrence relations with constant coefficients, homogeneous solutions, particular solutions and total

solutions

Course OutgomPs
the students wrll l9i!!9.19!

After rletins this course. tne stuuettts rvttt " '"'' '"' ,

Description of CO'
CO's
c01 ecquire the knowleo9e ?r 

)et= tllY:i^;: 
:;;:;;::;;";

co2 Find the analyticql rqlutton or atgeurar:' >","''Yl'"

Express the GraP4'I-heory-c03
c04 e"quir. tFg hoIl.lg".oi tL!i: :::::,; ;;;;;,;;.
c05 Illustrate

o*?,"T.f+:jj,IY, 
R. Manohar: Discrete Mathematical Structures with Application to computer science'

2) Ufi:J,Ti:t'J3tiTii'.:i8. rrlutr,..utics, rata McGlay Hill computer science series' 4'h edition' 2016'

3. Swapam rr*ur's"** oir...t. rrlutrr.*utiti-s. ctrura ! !9mpany, 
2"dedition' 2019'

4. Narsingh oto' Ci"pf iheory' PHI.Learnins' 3rd edition' 2014'

5. Rosen: nir...t.-tutultt ematics-and itr Ap;ii:il;"t, r,l.cit* Higher Ed' 7th Edition 2008'

\/.
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Department of Engineering Mathematics and Computing
B. Tech. (Third Semester)

Simulation Modelling and Analysis
(MAC - 2s0301)

Course Obiectilles
To understand the system, specily systems using natural n.rodels of computation
To explorc tlie rnodelling techniques
To discuss the prediction of behaviour and decisiolr support

Unit-l: Introduction to System Modeling and Simulation:
Need and usc of Sinrulation, Svster.n models. advantagc and limitations of models. simplificd representation of
cotltplex and largc system. principles and stcps in crc-ating systern models, capturing systcnl environnrent.
cor.rlponerlt of systen.rs ar.rd selection of appropriate modeling techniques and simulatton nrcthodologies, relationships
betu'een selectcd rnodels & sirnulation techniques.
Unit-2: System Modeling Concepts:
T1,pes of Systet.tr Models, Contimtous and Discrete Systems. conrparison of analytical & simulation methods, event
and data nrodeling, model building. data modcling and techniques of building useiul Input dara models, rnultivar.iate
& tir.ne selies input models, Steps in systcm moclel building, Monte Carlo method, veritrcation. calibration &
validation olnrodels fbr sirr.rplc systems.
Unit-3: Probabilit-v and Randonr Number Generation:
Discrete and continuous ratrclonr variable, probability tLnctions. descriptivc chat'acteristic of a disn'ibutioll. test of
h;''pothesis and estit-nation of'confidence interval, cstinratiorr of errors. pararneter estirnation, goodncss ol fit test,
numet'ical cornputation techniqttcs fbl continuolrs and discrete models, disttibutcd lag and cobweb models,
Generation of Pseudo Rattdom numbers- Properties of randorn nurnbers, Tcchniques for generating randonr
ntttnbers, testing randonr number gcnelators. Gcnelating Random-Variatcs- Inverse Transtbnn technique-
.Acceptance- Rej ection technique, Composition & Convolution Method.
Unit-.1: Queuing System and f)iscrete System Simulation:
\lodcling& Generation of Arrival Patterns. Fixponential & Poisson distlibr,rtion, service times, Norntal Distribution
Qucuing S1'stcrns. Simulation of Single Server Queuinr Systcn.rs, Simulation of Multiple Server Queuing Systems,
eathenng statrstics, Measuring occupancy & Utilization
Unit-5: Real World Application of Simulation:
Transt'er I-ine model, In'u'cntory Systen, model, Deadlock Detection moclel, Con-rputer Center model, Job Shop
rnodel..lust-ln-Tinrc nrodel, Pi value estir.nation, Capital recovery trodel, E,conomics of Insurance policy, Reliability
Estin-ration, Warranty Problem & Estimation. C-'omputer Network rr-rodel. Interpretation of Confidence Interval of a
Paraltteter.

Course Outcorlte!
Atter completing this course, the students rvill be able to:

Recommended Books:
1. Jerry Banks and.lohn Carsot't: Discrcte Event Systeln Sirnulation, PHI.For,rrth Edition.2005.
2. Gcofti'ey Gordon: Systenr Simulatiorr. PHI.Seconcl Irclition, 2006.
J. Frank 1.. Sevcrance: System Modcling and Sinrulation, Wile,v, 200 I .

'1. ,'\r'crill M. Law zrnd W.David Kclton: Sinrulation Motlclinlr and Analysis, McGraw Hill, Third Ilditiou,
2006.
5. Jen'y Banks; llandbook of Sinrulation: Principles. l\,lethodology. Advances, Applications and Practicc.
\\'ilel.First erlirrorr. I 9ol{.

L T P C
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co,s f)escription of CO's
cor ,{cqqlrc the kuou'Icdge Sinrulatiou
co2 Ar.ralyze thc discrete ancl continuous Sirrulation Modcls
c03 Erlq!q4qr g andonr generation
co4 Interyrre.t the qEeueing r.nodels for sirrgle & multiple servers
co5 Detennine the real worlcl problern ol sirrrulation

/-a
Ab- Y{
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Department of Engineering Mathematics and Computing
B. Tech. (Third Semester)

Probability and Random Process
(MAC - 2rs0300)

Course Obiective
o To have knorvleclgc of Central 1-enderrcy & Sl<ewness. I(urtosis.
o To describe probability theorv and distribution
o To fanriliarize Crtrrelation and Resression
o To know about the Hypothesis analysis
o To explore tite theory olattribr-rtes ancl rules of association

Unit 1:

' Definition-Classical :rnd ariomatic approaches, Lau,s of total and cornpound probability,. conclitr,rrral probabilitl,. tlai,es
Theorem., Probabilitv distribution function. Probability densitl, lunction, DifferenL rnodes of cori\,ir-sence lags 6l'large
nunlbers, central limit tlieorettt. discrete and continuous probabilitv distributions" sorn(.).f,ecial clistribLrrr'ps

Unit 2:

Measures of averages and Standard deriation. nloments, rroment generating firnctiorr, sl<er.vness anri l.rr-rr16sis. gLrrye tlttins.
correlation and regression.

Unit 3:
Testing of Hypothesis. llasic concepi o1'estimation, Concept of the theory of srirnpling. chi-sclrrar-c (/r) distribulion t-
distribution, Fisher's,{-distribution. i\nalysis of Variance

Unit 4:

Concept of Randonl variable, one ditttetrsional Random variable, two diniensiorral Randr:nt variable. cjistribLrtion tirncri.,.
Joint probability distribution function, Nlarginal probability distribution. cuntulati ve probability listribution, c6ncliri.nal
distribution function.

Unit 5:

Random process, classification ol'tandour process, stationarl, ploceSS, Ergodic pro.(:ss, Vlarkoy pr.,)eeSS, poissol pr.ocess.
Markov chain, classification of states, matlix transition probabilities, n-step transition llrobabilities.

Course Outcomes
After completing this course, the studenrs ri ill be able to:

co's Description of CO's
col Interprot the theor,v o1'Probability and its distributions

c02 Evziluate the SIier,r'ness, liurtosis, curve fltting, correlatiorr ancl reirression.

co3 ,\nalyze the test of hy'pothesis

c04 r\cquire the knowledge of rzrndorn variables.

c05 f)eternrine the rant|tnr process

Recommended Boohs:

I ' M Ray and H.S. Sharma: Mathematical Statistics, Ram Prasaci Publications. 3'd Utlition 2017
2. v. K. I(apoor, S.ci. Gupta: Statistical lr{ethods, S. chand& conrpany, ll'h Edition l0lg.
3. T. Veerarajan: Probabilitv, Statistics and Itandorn Processes, NIcGraw t-lill. j'r I d.tiorr 1008.
4. S. M. Rose: Introductiorr to Probabilin N,lodels, Elsevier, l0,r,Edition 2011.
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(A Govt. eia.JuCc eutonomous eNeAC Accredited Institute Affiliated to RGPV' Bhopal)

Department of Enginee-rinS {1ltr-ematics 
and Computing

B' Tech' (Third Semester)

OPerating SYstem ConcePts

(MAC - 2s0303)

Course 0biectives
:-fuffi;nceptsandp'1"'ll"'.:f.:-p,'l:'l::,'1il'Ti;
ffiTi::H'[i}:',"ffJ:Hi,',;L"1ii*,,**principles,techniquesandapproacheswhich

: ;*il*fff:1;;ffi[fl;11x";fli::i.f"XillXTIi,TIi; operating system interact and provides services ror

execution of application software'

Unit-1:
Introduction: Evolution of operating systems, Types of operating systems' Different views of operating system'

ii:*::,:riTl'r'.::::3t#*illX'JX,T;. programmer's view or processes, operating svstem services ror processes

rrrun'ugrr.nt, scheduling algorithms' Performance evaluation'

Unit-2: r. a/^*a^, ffi4haoeme r paging, swapping, virtual memory' page

ki*.IT,::?;,ffi::."H,[?l#ruT;HilJ]'#$,'IffJi]:. 
iuging,v'.,, segmentation, rhrashing

Unit-3:
Inter process communication and synchronization: The need for inter process synchronization' mutual exclusion'

semaphores, hardware. il;il i". .ir,*r .*r*'i; o*uing implementu:'ion of semaphores' classical problems in

concurrent programmlng, iritical region and ;ilt;; .fiirut'"gion,**"o'ito" "ttuges' 
Deadlocks: Deadlock

prevention, deadlock avoidance'

Unit-4:
Mass Storage system overview of Mass Storage Structure, Disk Structure, Disk Scheduling and

Management,SwapSpaoemanagem€nt;';tl.-;;;;Interface
Directory Structure, oirectory organization, ,rr.. ',* 

mounting,"-File Sharing and Protection; File System

lmplementation- File System Structu.., Oir..to,i irlpi"*.ri"ti"n, Lttotution Methods' Free Space Management'

Effi ciency and Performance' Recovery'

HLtl"*""." measurement: Monitoring and evaluationtli:l:*"*"'T1",i,TiJ':Xii,:ii:cting 
perrormance issues'

whv performance monitoring and evaruation are n.eaed. performan.."*'..rr..r' evaluation techniques' bottlenecks

uni saturation. feedback looPs'

Case studY: Unix OPerating SYstem'

Course Outcqmes
the students would be able to:

necomrnettOed Books:
1 . Silberschatz, Galvin: Operating Svstem C"iiTli:l*?' : P' ::::'1" Sllberscnarz, \JarYur' vPwte!.ro 

'ducation, 

518,2006.;. siaringwiliam: operating Systems' Pearson

3. Andrew S. Tanenbauri;Mil; operating Systems' 3/E' PHI' 2006'

4. J. Bach Mauri.., Td;;;;;iu'ii. op"t"tin* svut'' ptarson' First Edition' 2015'

5. Bovet &cesati' u"d;;;;;i'giht !i"'*roni' o' Rtilv'^3/E' 2005'

6. Peter Norton: c"*pi;;e;idI to windows XP' SAMS' 2002'

L T P C
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liiil*rnpl etion of this .9ltt 
", 

th"jtudt*t
l-+i^. nf CO's

CO's
UEJLr rPuvu v_ - - -

: : ; :: :--:l:ll ^.,"iIIl
c01 Outline the basic concept ot operattttts ")"'"^'

: Ii i ,--^r:.^^^.,6+6ff

co2 Anulyr. tl. *o'1,1s orr.p,:Ii::']?:'iii::i;;;i;ii;;;;i;; ;;ilo;;h.;
c03 Examine the worKtng or varluu5 )vrrluurrr16' err

2tton aDul u4!rruJ
c04 Measure the Perior- : *-^hlamc/ic(req

c05 Compare

.w3- Y

1-.



MADHAV TNSTTTUTE oF TECHNOLOG. y.& scrENCE' GWALTOR

(A Govt. Aided UGC AutonomouJ&iiAC e"creaited tnstiiute effiliated to RGPV' Bhopal

Department of Engineering Mathematics and Computing

B' Tech' (Thirtl Semester')

Course Obiective

T::['"1J:#:"'J$?"1',T:[::f'il-T:::"[i:l*n'NvT:'i'ul,girrerentiar 
and Integration

To understand ^"tttJA '"tion 
of O'aino'y Differential Equation

i" "-pi".. 
ir-r" Finite Difference Methods

i"l,'"r#,ttf:l:ffi.ffi':ffi:l,l;:j|ll:'Hi',""1s 
and errors in-numerical computations' B.isectio, method'

Regula Falsi *.,noo, 
"'J*.-"',i[ffi" 

,on"d:;;; ;tthod' convergence of iterative methods'

unit 2: Simultaneous Bqu.ations f l':1'3:tl,',.ffeo?ffi"jflfinu,ion, Gaus.1 . 
Jorf1. method' LU

i"irir"" o1' timultaneous linear alcigt'ut:

decomposition, ,*"'f,1'',i.in";,'Arr; ,.,0., *ll'i"., iiin n-,o.'"0' 'i#i 
*?, tonaition of equations' ti,ite

differences operators' relation between operators'

H,*t; lt,y"::,1.T#lf;X:li.lr:":i$1,'ffif-.',ii:tr,:'*n, 
Newton's divided dirrerence' Inverse

rnterporation, 
^r.#iJiiii..rniio,ior.Nrrn"ri.irii"gi",r"n, 

N.*tontoi.r'i.i.gr",r"" formulas, Trapezoidar'

ii*J*"tt t"fts (l/3 & 3/8) and Weddle rules'

Y;,;|;),;ff:il3]t1'"Ileli:.!;:!ii1*t',il'X'ffi:IflJf$:':''' 
method' Runge K'lrtta rnethocrs ro'lrrth

order, Multi steo'#i;;;' t ntl t ptttii"tot corrector method'

'.*,';,I,:r'Ji1'j,$.tl'1,".1,1;:{j,3iT:Tli'lii':FliiH.-ethod' 
Numerical solu'lion of Pa*iar

Dilferential tquutioll ffi-;;l;; ioi*uru' Laplace and Poisson eqtratron'

Numerical Techniques
(MAc - 2so3os)

Course OlrtcomPsLour-sts vurrv"':t' 
se' the students will be able to:

After comPleting thls cour
i-.+ion of CO's I

c0's
uwJr' rl'r_--_- 

---

ions

col ldentif-v the concePts n'E'

ffiitedifference^"'"','- -"- , :; ;:;:=;;:;; ;;; ;imi"niiuiioncoz
co3 Descrlbe numer ffi
co4 I Illilstrate Ine Drourstrtr "_:_-':=--

cos

Recommended Books:

l.R'K.Jain,S.R.K.lyengar:AdvanceEngineeringMathematics,NarosaPublishingHousePvt.Ltd.,5thEditiotl,
2016.

2.S.S.Sastry:lntroductoryMethodsofNumericalAnalysis,PHlLeaming,PrivateLimited,4thedition,200T.
3. J. H. Marhews uno rl3. irrr, Nr,".rr.ur rur.tni, ulire MArlAs' p-trt' arn edition' 2007'

4. c.F. Gerard and p.o. fih;.iriy, appri.arrr.ri..r iruiyrir. e..,,on ir'drrcation' 6th edition' 2006'

5 M. K. Jain, R. K. J;i.^;;t. R. r. rv.neuii"fr,friri*i'r,n.,t oo, rort.i.,rtir-rc & Engi,eering' Nerv Age

" 
int.*otional Pvt Ltd Publisher' 6'h Eclition (2014)'

-Y
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous &NAAC Accredited lnstitute Alfiliated to RGI,V, l3hopal

Department of Engineering Mathematics and Computing

B. I'ech. (Third Semester)
Engineering Mathematics II (100001 )

0biective of Course
o To perceive the trarrstbrm techniclues in engineering ploblems
o To expose the conccpt of olclinary and parlial ditterential eqr:ations
o To understand vector calculr-rs and its applications
o To explore the statistical abilities

Unit 1:

Fourier series and hall range Fourier series, Hannonic analysis, Laplace transfonn and their basic properties.
Convolution Theoretn. Applications of Laplace transform to solve the ordinar\, differential eclLrations.

Unit 2:
Second order differcntiai eqr-Lations rvith r'ariable coefficients. Methods: one i,rregral is knoi'rr. Renror.ablc ol 1lr.r
derivative, changing of independent variable and variation of parameters. ijolLrtion of Ditlirential eqLlarion b\
series method.

Unit 3:
Linear and Non-Linear Partial clilfbrential equations of first and second order rvith constant coet'flcients. Sepalatitrrr
of variable methotl, Application in solLrtior-r of ware arnd heat conduction eqLlations (one-dirr..n-sional 1.

Unit zl:

Vector calculus: Vector difl.erentiation" l)ivergence, Gradient and Cr-rrl, Dii'e.clronal derirarive. Solenoidal and
Irrotational veetors. Vector lntegration^ Causs divergence theorem and Stoke's theorem.

Unit 5:

Concept of Probability and its distribLrtions. probabilitr density fr-rnctions. plobability mass tuncrions. flrst ancl

second moments about origin and aboLrt mean, Binomial. Poisson and Norn,ai distributiorrs and tlreir properlies.
Bivariate distribLrtion, r.'ariauce and Covariance, clrrve fitting correlation & regrcssion.

Course Outcomes
After completing this coLrrse. the students rvill be able to:

co,s Description of CO's
co1 Appl) lhe l:roLiriet scries artcl l.aplace lranslirrnr ior solvinc cn{irr'.irr.ing Problcrr-
c02 Solve Oldrran Dil}'erential IrqLLation oi' Seconcl Order.
c03 Solve llar"tiiil Iliflcrential cquations application lbr varioLrs cngincirrlq probl.lll'
c04 Solve problcms ol Verctor Calculus.

c05 Appll ltroh:rbilitt ilteor'1'\\rth distribriiions 1br:;tatisticalll iinal\si:r ol'siven ilerLr:.

Recommended Boohs:
l. E.I(reyszig: Acjvarce Engineerir-rg Mathematics. John Wiley & Sons. 10'r'[:dition (20llr
2. R. K. Jain, S. R. l(. Ivengar: Aclvance Engineerin-q Mathematics, Narcsa Publislring Ilor-rse Pvt [-tc]..5rh

Edition (2016),
3. B. S. Grewal: I-ligher Er-rgineering Mathematics. Khanna Publisher,43'd Eclition (2015).
4. H. I(. Dass: Advartce L:ngineering Mathen-ratics. S. Chancl Publisher (2018).
4. B.V. Rarnanna: Highel' Ensineerin-s Mathematics, McCrar.v Hill EdLrcation. i'' E,tlition (lr) I 7)

Deptt. of Engg. Mathematics & Computing, MITS Date: 03.06.2022
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sort, tree sort.

Unit-S: -.-.^]:^-- or{ianencv matrix. adlacency lists' ao.;acenuy

Granhs:Relateddefinitions:Graphrepresentations-adjacency-.matrix,adiacencylists,adjacencyl
,chemes- Depth fi*t-'r;;h"-e;ath f.ri'-r#.fr; Mini*"n spanning tree; Shortest

p rirn 
; r,r*ttuiaol.lt'ttu al gorithm' Sparse Matrix'

MADHAVINSTITUTEoFTPCHNOLO-GY&SCIENCEGWALIOR
(A Govt. eia.a ricclo,ono*ou, aNelc e."redited Institute Affiliated to RGPV' Bhopal)

Department of Enginee-ri"g Y?1h-ty'ti-t: 
and Computing

B' Tech' (Third Semester)

Data Structures and Algorithms

(MAC - 2s0304)

Course Obiectives 
^^ +ho fnrrn^ational base for

r To be familiar with the use of data structures as the foundational I

comPuter solutions to Problems'

e To understand #""'*f"iques of searching and sorting'

o To understand basic concepts about stacks, q,ieres, lists, trees and graphs'

Unit-1:
i....qui,it.,, Array, Structure, pointers, p:lll::':r'H:ll'?"H;it:F,1,t1.;;'#:l':itr'iJJi!t.h notations-innx,

ii..['.ra Queue: Contiguous implementatrons (

prefix, postfix, "onu..ri5i-i.;';;;'i; "r"tt.r]ur"i"g 
iiui;; ;;1;1t]:i. "ip"u-"'J 

prefix expressions' contiguous

implementarion orqu.uJ',t-i;;;; ;r."", its drawback; circular queue; various operations on queue'

Unit-2: r-.--^-+^+i^n it'c ;rawhack: singly linked ltst-operarlons

cenerar List: tist and it.s contiguous imnlglentation, 
it's drawback: singry 

'nked 'st-operations 

on it; doubly linked

rist-o'erations on i,; .ir.u-rl;'i;.tJ ris.. rinred 1i::'il;;;"vr. 'i*.i 
imfrementation of stack and queue'varrous

applications of Linked tf ti' if tt p"iynomial representation' Josephus Problem'

Unit-3:
Trees: Definitions-height, depth, order,. $egree., 

parent and children relationship etc;Binary Trees- various theorems'

comprete binary tree, "ir"ri'.or"prete 
binary nJo'ir.. traversals-pre#;;;; ;r;g *d r* :rder 

traversals' their

recursive uno non-t"'i'ive impiementations;?o"ttt* -t*-:::'.: rut*:ffffi,"fi:tJ1l]T;:t:t::?''ffi::

ilk*l'n;Uf*i :[1X,"*:;'bi:,T'l;:"'"JJT'':,:."1,1"[1 ill.'';;o;i;iln, o'd"' d';; opera'lions and

comparison.

Unit-4:
Searching, Hashing and Sorting: Requirements of a search argorithm; sequential search,.tinarv search' indexed

sequential search, int#oruiion lear.crr; l1|,"*tl'i"' ""i';;511'#*: giU:IJi;$H:i'X#:il#
sorting- Bubble 

'on, "itttion 
sort' insertion sort' quick sort' merge sor

\

t:

!;
l-
t-
t---

I
L-.
t-.

I
I

multi-list; traversal

: path algorithm:

Course Oltqomes be abl

Recommsnded Books:

1 . AM ranenb aum, v iune'u'a MI Au gustein: 3-1':":1Y::i"11'l-"t;l#;i$J;
\tX#ffiT:T;I"Y:ffiH'#:ff li::til!;;1?::r.,:"*'^H:*H*,:",:fi
3. fuchard, Gilberg Bekouz, Forouzan: Data ,,[ffi- e 

ry."a3111-t,^roroach 
with c', Thomson press' 2005'

4.Jean_PaulTrembly,Paulsorenson:An.IntroductiontoStructurewithapplication,TMH,200T'
5. A. H. U,man, putu st*.irres and Algorithms, pearson Education, 2002' '

6. Sartaj Sahni : Data Structures, Algorithm, J'Orpi""rions in C++, Universities Press' 2014'

'u/'.^Q - ^V v

L T P C
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After com ffior:ontit course, the students would be ub"]ot---.-------.=-=
fr^"*;-tion of COts

C0's +hei criteria's
co1 Outline the bastcs o'o'B'""""o'"*

""t'l'.' -,- I;^;: ,^+^ otn,^r,rre to solve specific problemsc02
c03 IdentitY the aPProPrtatc

A ttteir aPPlications

c04 Analyze the Pertormance ffiaPPlications'
co5 Evaluate the ttmel sPace Pre^r



Department of Engineering Mathematics & Computing
(B. Tech. Third Semester)

Transform and Vector Calculus
(MAC - 2s0401)

Obiective of Course
. To perceive the transfolm te chniclues in cneineer.ing problerr-rs
o To expose the coni:ept of l:oLritcr scrii:s itir{.i Fotrrier Iransfoiln

To understand ll'ar,cic:t lllilsli-rlnr & Z-Trarrsfbnr
'Io cxplore tlie Vcctor Calculus

Unit l: Fourier Scries and liourier Transform
Introduction. Periodic ftlnctions: Even & Odd tirnctions: Propcrtics. E.r,rler's Folmulac fbr Fourier Ser.ics, For,rricr
Series fol arbitrary and peliodic fuuctions. Dirichlet's conditions, IIalf Range Fouriel Series. F{arnronic analysis.
Fourier integral. Lion-rplcx Ftxrrier transfbnl. Inverse Trtrnslirrnrs. Clonvolution Thcorems. Fourier sinc and cosine
lransfornr, Applications o1 Fourier translornt.

Unit 2: Laplace Transfbrm & Its Applications
Definition of Laplace'fransfbrnr. conditions for existencc olLaplace Transforrn. properlies of Laplacc transform,
Unit step titnctions. Dirac delta-tirnction. Inr,erse l-aplace transtirrnt, cont,olution theorem. Solution of ot.dinarv
dilfclcntial equati ons u,ith the initial and boundarl, cor.rditions.

Unit 3: Z- Transforrn & Difference Equations
Inttoduction to Z- h-ansforrn, Properties of the Z-Transtbrm, Invcrse Z-Trzrnsfornr, Convolutr'on. Partial Fraction
Method, Residual Method and Solving Linear Diff'erence Equation Using Z-Translbrm.

Unit 4: 1V*r.*l*{ ?r;rrtst"{}rlr}

{.'l rri sirr-t* t i it r i c 1' S i r:r 1t i * W :,,,c i *ils.

Unit 5: Vector Calculus
Introduction of Vector calculus, Vcctor diffcrentiatior.r: Gradrent, Divergence, and Curl, directionai dcrivativc.
Solenoidal aud Irrotational vectot's. Vector Integration: Line integral. Gauss divergence theorem aud Stoke's
theorem,

Course Outconres_
After completing this collrse, thc students will bc able to:

CO'S De scription of CC)'s
co1 l{qri:, L1i.:coirfl)pfs r.rl.frr;urir:r scrji:s and F*lili,:r'ilanii.ililrl
co2 []*se'ribr: [.,apiuo* l'i-**s ii.irrn.

c03 !!rn:a19 1!lf flrbIem-" oIZ- transfbrm &. Diffelence Equations
co4 Altl\'zc tiie WaveIet f'ransfbnn
cos i':r yali-rate .,,,;cio r ce ! cuhis

Recommended Books:
1-. B. S. Cjrerval: Higher Engineoring Mathcmatics. I(hanna Putrlishr:r..13''r Edrrion. 2015.
2. Ci. Shankcrll:ro: N4athcnratical Methotis, L K. International Publioatir.lns. lst Eclition.2009.
3. LC. Ciosu'arni and A.l(. Chan: I--unclarrentals o1'Wavelets: Theory, Algorithrls. and Applications. 2nd ecl..

4. Michel N{isiti. Yves Misitr. (leorces Oppenheim. .leanl\,lichel Poggi:Wavelets antl thcir Applications. .lohn
Sons. 20 1 0.

5. Ian N. Sneddon: Irourier Triursfonls. Dover Publications. 2.010.

6. Loknath l)ebnath: Intcgral l-ransfbrnrs and their applications, [ihapnrarr antl t:lalliCRC. 2ncl cdition, 2006.
7 . Nal'ar,,ait Shaliti aitii l'. K. \'littel: A -fcrt llook oi' Veciol i\:ralysis. S. ('hant1. (oritpanl'. l{l i0 }:ditit,n.

&,gAs} F€A&,r {Fi S't'& ?' Lr'flfl {} 8."

i ,.1 tir:.,'t. .a id*ii {.i(-iC r\LrloirL)r;lirtir

'r'fl c g$F{*g,{}{;1' & s{txENCe,. {;WAL{&E{
& X.:\.r\ {l r\i:ci'*il i j.rLj 

f ns i i r u t.*,{ i il lia i.rr.i r r-i l{ {,i l}\i. l} h<:o;r l 
j

Wiley, 201 I.
Wiley &

a

a
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MADHAvINSTITuTPgIIP.:H*?"1".?*tx,*j^:j|p.TSH,"'9y"$l'o"
(A Govt' Aided UGC Autonomous o6l\MU Avvrvul.-- ---

Denartment of Engineering Mathematics and Computing
' (B' Tech' Four Semester; IT-IE

TheorY of ComPutation
(MAC - 2s0403)

ffiility,decidabi1ity,andcomp1exitytrrr95trprob1emsolving.
o To analyse una a"'l'gn u;ti"tti*"atr of computatio" u 

l:T.1T:,*uutt'
o To understand ,"0 :il:il;"ini"..ir..r proofs for computation and algorithms

Unit-1:
rntroduction to rheorv of computation: Automata' 

F,:HHii*l:*:",TX}:,:XI .t::ili:'JJill""1;ii:"fi#:

**Jl*:T?ffi::i,';:H,'^?:::ffi[fl3,[lliiX!]A;;;,r"'"r'"' 
vr*rvio"rn'ro"o" and vice versa

Unit-2
TypesofFiniteAutomata:NonDeterministicFiniteAutomata(NDFA),Deterministicfiniteautomatamachines,
conversion of NDFA ,"iie,'.iJ.i-rio" "f "#;";;;"tt'itt'' 

*g'i"t;;;i;'' Arden's theorem' Pumping

lemma, applications, cl"#;;';;;;iitt "i*g'r* 
languages' 2 wav DFA'

Unit-3
Grammars:Typesofgrammar.contextsensitiveglammar.?,d.*"1::.j::egrammar.regulargrammar.Derivation
trees, Righrmor, uno r_.[*o;;.;i;;il;", or strinir. urbiguitv in g**Tfl. sf mplification ol context free grammar'

kiltins, null and unit pr"A".ii"rr. conversion of g;;** to'uuio"iu *"thi;;';;i';itt ",,u' 
Chomsky hierarchy of

gruri',*,. chomskv d;;ffi;il (enrj and Gieiuach Normal Form (GNF)'

Unit-4

Push down Automata: Definition, Model, Acceptance of cFL' Acceptance by Final State and Acceptance by Empty

stack, Exampte oipoe, deterministic *d r"r-d#;;;r;il^P;A, ;";"tt;;;;;A i'nto context iee grammar and

,i.. u..tu, iFG equivalent to PDA'

Unit-5
Turing Machine: Techniques for construction. Universal . Ilfg machine ' Yil*upt:-- 

multihead and

mulridimensionat turin! machine. N-p .o*.p.r.* p'roureilrs. 6ecioauirity'aJ Recursivery Enumerabre Languages'

decidability, aeciaauie.'i*guug.r, uno..iouii.'i;;;;;;-H;[ine'proili"* of ruring machine & the post

.orr.rPoni.nte Problem (PCB)'

Course Outcomes

After completion of this course' tht t*dt*t *ould bt u:l*

Recommended Books:ommended Books:

Hopcroft & Uilman: rntroductiol tl|11:::::*::il:Hnfl$iiputation' Narosa Publication' 200e'

', ilff :T & : :l:[:''iHffi;;i' {r';"u 
c3t'i':l' 

i^?'on' 
2 0 1 1

i; HHffii'iJILffi ;:ffi * J d""'n'o'111', iT';3"'"' I,^:. 
3:1l3il1-3ffi]'"ffi;;; co*p,,ing rheory, John wirev, 2010.
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MADHAVINSTITUTEOFTECHNOLOGY&SCIENCE,GWALIOR
(A Gorr. Aided UGC AutonomouJNAAc Accredited Institute Affiliated to RGPV' Bhopal

DepartmentofEngineeringMathematicsandComputing
B' Tech' (Fourth Semester)

Obiective of Course. . ^ ---r-:^^r +^^r.-inrrpc tn convertins some secret intbrmation to not readable texts

o To Understand tne Cryptogaphical techniques to converting some se(

oExploretheCryptographicaltechniqu.,ln,*io,,applicationssuchasincludemilitaryinformation
transmission, computer passwords' electronic commerce' and others' 

^-+^-+ ^ralceh"a an. elerTl

o Introduce the idea ofencryption and public key cryptosystem in the context ofalgebra and elementat'y

number theorY'

HII;; theory, Divisibilitv theory' nofular^aLthi"l'i tl:T:':,::d":T'i,litnbution' 
theorv of congruence and its

application in security, a;:i#;# il;;fi"trt"rrl"i ir"p*ies, complete and reduced residue svstems'

Unit 2: 
s, base conversion algorithm), Fermat's Little Theorem and Euler's

T;:::il:Tffi[T:"i;"!:]H#:l:3:,]::Hf:]L"fi',i,!iiii'"1';;;;;?;;iion,.f'ope"ies' 
prime numbers' some

results on distribution of primes'

Unit 3: 
^_.^'--r^o r,,ith qome nrooefties and their rate of growth; Continu-ed liactior.rs, and their

eriit'r.ti.ur tunctions: examples' with some p'op,:1]:t^-1':^'l::":::r";":ii'"o"uiiont' 
Binary quadratic forms;

connections with Diophantine approximat,:.:, ;;i;;,ion, to tin.ut and Pell's equations; Binary qt

partition: basic properti#;;;;lrrt niopt'utint t"q'ili'oitt' ri"tu' una quadratic' some general equations'

Unit 4:
overview of cryptography, Encryption, Symmetric Encryption' Plain^text' cipher text' Historical ciphers' Shifl

cipher, Substitution cipher, _vigen'ere 
cipr,",,"plriri"iii" cipr"', sd;;;it ciphers' Stream cipher' Block

ciphers. Symmetric r.v"piririuulion, key .u""*...ri, ,..t.i r.:' Jitt'iu'ti'' public and private key cryptography'

Unit 5:
RSA cryptosystem, Primality Testing and Factoring, Key Exchange and Signature Schemes, Ditfie_Hellman Key

Exchange, Digitat Si;;;. i.nJ..., Ctyp;;;;i,i; t'usr'. iunctions'" Authentication' Digital Signatures'

Identification, 
".mn.ution, 

oiscrete logarith* p,of,r.ri., in general uno on nnit.-nelds' Polynomials on tlnite fields'

;il;;btltt;nd their applications to coding theorv'

Number Theory and CryPtography
(MAC - 2s040s)

Course Outqom.e.s

After , s course, student will be able to: 
= 

. ---,r=r,== :; F6;;
Co's -Lresgf rprruu

^,.^d transrr I numbers
co1 Acquirethe knowleoge or nutrruct r"="' v.'."- '' - - 

ficiency of other
Describe the divisibility tnJttf'ttOJfg-ithms' factorization and quadratic s

I factoring alqorithTs: ; :: : : ^;::-;L::;;:; ;; ;;i;;; ;;; pi;;h;;ii;; ;;;;ii;;;
coz

co3 Evaluatea rit h mef I cglleM9! s,

co4 I Ap ply c ry Ptog 
r? P.hY 

too ls 
! l'- -v3ir.9-15 

d.y P' rw'' " " "

co5 Examine the Publlc reY u'YPt"t)"'

Recommended Books:

!. Nigel Smart : Cryptography : An Introduction' CRC Press'3'd edition' 2013

2. Neal Koblitz , a 
'oui" 

in number theory urrO 
"'vplg'uphy' 

Springer-V ulag'2"d edition' 1994'

3. W. Stein: Elementary Number Theory: Primes' Co'gi'*ttt and-secrets' OPAQUE' 2017

4, Burton, David M. Elementary Number Theor1,. 7.h ed., 201 1, McGraw-Hill, Inc.

5. Koshy, Thoma'' gf"rntlli*y Number Theory With Applications'^2nd ed'' 2007' Elsevier' lnc

6. Robbins, Neville' stgi;ittgNumber Theory' 1993' Iowa: Wm' C' Brown

7 . P. S' Gill, Crvptoerffi unE Ntt*o't Securiry' 201 l ' 
Oxford Publication

g. stein, william, Elementary Number Theory: prir.r,'congruences' and Secrets: A computational Approach'

201 7, SPringer Verlag

L T P C
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MADHAV INSTITUTE OT TECHNOLOGY & SCIENCE, GWALIOR
(A Govr. Aided UGC Autonomous &NAAC Accreditecl Institute Afliliatecl to R(ll'V, I3hopal

Department of Engineering Mathematics and Computing
B. Tech. (Fourth Semester)

Engineering Mathernatics * III (100003)
Obiective of Courq-e-

o To familiarize u ith Coniplex vtrliable
o To know about the lbrrnulation of L.P.P. & lts solr-rtion.
o To explore the ltnorvledge cll numerical techniques

Unit 1:

Conrplex Variable, Analytic lunctions, C,lauchy-Riernann equations. Harmoni,.: lirnctions. Nl ilne-Thomson nrethocl

to find conjugate lunction.'lransfbrnrations: Confonnal. magnification arrti rtrtation. inr.-r'sioir arrd retlectior-i.

bil inear transformat i o n.

Unit 2:

Complex integration, intesraticin of regular function, Cauchy's theorern. Cliiuchv's intesral lirrrnul:i. "l'atlor's 
aircl

Laurent's series, CaLtchl's resiclue theorem, evaluation of integrals by residue tlieorem.

Unit 3:

Introduction of OR^ LPP fbrrnulation. Craphical rnethod. Sirnplex rnethod. i3ig- M meriri)d. DLralitr, of i-frP.

Transportation ancl .,\ssignrrrent probIerns.

Unit {:
Solution of algebraic ir.nd transcendental eqilations b1, Bisection. Regula-[:rrlsi arrd Neriton-l{aphson rnethorl.

SolLrtion of linear s)sLem olequatious b1, Car-rss elirnination. Gauss-Seidal. arr..l (lauss.lacol,i. lnterpolation: firrirc
diff-erences, difference operators. Newton's interpolation lormulae" Nevi ti.,n's ilii,icicLt clilfererrce lolrrrLtll.
[,agrange's interpol ati on fbrmr-rla

Unit 5:

Numerical differentiatior-) Llp to second order, Numerical integration bl, Trapezorcial. Simpsi,n slii. Sin.rpson': l,'8
Weddle's rule. Nunterical solutiort of dilferential equatiorrs: Euler's metho.i. 1'a1'lor's sl'ics. Pii:arcl':, nletho(1,

Runge- I(utta method o1'fburth order.

Course Outcomes

Afler completing this c,rrrse, the stLrclents rvill be able to:

co's Description of CO's
co1 Describe the Analytic lirnctions
c02 Solve the Complex lntegral Problems

c03 Irind the Optirnal Solution using VarioLrs Methods of Linear' f'roqramming Problern.

c04 Apply dift-erent nrLrrerical methods in engineering problenr

c05 Solvc Ordinary Dift'erential Equation bv I.Jumerical TechnirrLrcs

Recommended Bool<s:

1. E.l(reyszig: r\tlvruice Engineering Mathematics, John Wiley & Sons, 10"'i,lition (l0ll
2. M. I(. Jain, R. I(. .lain and S. R. K. Iyengar: Numerical Methods tbr Scientiflc & f ngineering. Neu i\ge

International Prt I-td Publisher. 6'r' Eclition (2014).

3. R. K. Jain, S. I{. I(. 11 enuar: Advance Engineering Mathematics. Narosrr PLrblishing llr,irse Plr.l inritrcl. 5'r

Editior.r (2016).
1. B. S. Grer,val: Flrghel Engineering lVlathematics, I(hannri Publishers" 46'd Erlition (2018).

5. B.V. Ramanna: Higher Engineering N4athematics, McGi-arv Hill Education. l" EcJition (2r)i7).
6. H. A. Taha: Opcrations Research an lntroduction, Pearson, g'r'Edition (2011)

Deptt. of Engg. N{athernatics & Computing, MITS Date: 03.06.2022
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MADHAVINSTITUTEOFTECHNOLOGY&SCIENCE,GWALIOR
(A Govt. Aided UGC Autonomous-&ieac eccreaited tnsJtute Affiliated to RGPV' Bhopal

DepartmentofEngineeringMathematicsandComputing
Design and AnalYsis of Algorithms

(MAC - 2s0404)

Cou{se Obiectives

: l::ny,:,llffiT;#?ffi;. and algorithm *::i?:'l:::};:,i'"'r:|itiJ,i'lil'[]".mance or

o To understand how the choice of data stru

proglams'

Unit-1:
Review of elementary Data Structures: Stacks' Queues' Lists' Trees' Hash'. Graph' Internal representation of Data

Structures, code tuning techniques: Loop optimiz"a", ir"" **st'eroptimization' Logic optimization' etc'

Unit-2:
Definitions of complexity, Time and Space complexity; Time space tradeoff, various bounds on complexity'

Asymptotic notation: o'-noiution, Q-notation, onotation" Recurrences and Recurrences solving techniques:

Recursion-tree method and Master method, Ar.;;;;-;t;; analysis methods: Probabilistic methods' Amortized

analysis.

unit 3: Design and analysis of algorithms using the brute-force, greedy, dynamic programming' divide'and-conquer

and backtracking techniques'

XIJ:h," for sorting and searching' string,n,1t:1'l:'*=""'ithm' Numbertheoretic algorithms' linear programming'

tntu:tri* tut*ipulation algorithms' tree and Graph Algorithms'

Unit-5:
Np_hard and Np_complete probrems, Approximations Argorithms, Data Stream Algorithms, Introduction to design

and complexity of Parallel Algorithms'

Course Outcomes
students would be able to:

ft";;,T.:r:ff::fiH, steinRivest: rntroduction to Argorithms, 3rd Edition,?HI' 2010'

z. A.V. Aho, J.E. Hopcroft, J. Ulman: Desisn;;?il;i;;rcomnutel]fgorithms, 
Addison weslev' 1998'

3. Horowitz E. ur,a s*,J,',rundamentals "f 
c"r;;;;goritnms"'ZnO goition' Galgotia Publications' 2008'

4. D. Knuth: Fundamental algorithms: The Art "ril;;;;O;ogru*Ining' 
Volume - I' Third Edition' Pearson

Education 1998'

5. D.Knuth: Sorting and Searching: The Art of computer programming, volume - IIl, Second Edition Pearson

Education 1998'

6. John Kleinberg, Trades E: Algorithm Design' Pearson Education 2002'

L T P C
., I 0 3

Ffter completion of this course' the students
frIII;.ri.. of CO's

co's

::lll

co1
c02
c03 , ApplY mathematrcal P| "' : :: ; .---u^*^ri-nnrr^ntcnmnutatiOnal prOblemS'

co4 I Examine algortth al problems.
[ -''-"-- :i:: : i :,.- .^^L-:^,,ac r^ rlcvelon arsorithms for various comp

co5 ComPare drtl..

dESX
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MADHAVINSTITUTEoFTECHN0LOG.Y&SCIENCE,GWALIOR
(A Govt. Aided uGc Autonomous-&ieec eccredited institute Affiliated to RGPV' Bhopal

Department of Itrngin-eerin9 Mljhe.lafics and Computing

Database Manageirent Systems and SQL

(MAc -2s0402)

Course Obiectives r!-^r:^-^ .{^ro *nr{elc schemas and instances. I 
z I r I - |

r To explain basic database concepts' applications' data models' schemas ar

r To demonstrate tht #;;;;iioi't"ona relational algebra operations'

oDescribethebasicsofSQLandconstfu-ctqueriesusingSQL.
o To emphasize tht i*;;;n;'or"ot'nai*ion in databases' design and concurrency'

Unit-1
lntroduction: Advantage of DBMS approach, various view of data, data independence, schema. and sub-schema'

primary concepts of data T:1"^lt:"P.1?:,:t 
1*g';;;' transaction rnu"ugt1n*t' Database administrator and users'

"{f*i::l,T;;J'::HJ;[,-,:::]l].iJIll 
ii.p"p,-.c 

constraint, t.I] E] diagram' rveak and strong entitv sets'

speciatization una g.n.ruri)u,t;;: ;s,];;;;it"n. i,ih;rie;;ittlg" "ie 
n 

"t't'nu^-t"outtion 
ol ER schema to tables'

Unit-2
Donrains, Relations and Keys.: 

^domains, 
relations' kind of relations' relational database' various types of keys'

;ilil;, f.i.arv, alternate and foreign keys' 
-

Relational Algebra C, Sqir The strtiture, r:11."-""1 al'ebra with extended^with extended operations' modifications

of Database, idea of ,.rJi-onuL .ur.ulus, basic .rt.u.t"J 
of SQL' "t opt'uiion'' aggregate- functions' null values'

nested sub queries, a*rrJJi.iii"rr,lli"r,."aint",i* "f 
O^t--U*t, joi' relations' DDL in SQL'

Database Integrity: *#;ru;;.'int.gritv *1.r,'i"*.i" 'uttt' 
utt'i.,ut;,; relation rules' Database rules'

utt.nlont, trigg"tt, integrity and SQL'

Unit-3
Functionar Depentlencies and Normarization: basic definitions, trivial and non-trivial dependencies' closure set of

deoenclencies and of o*ilrrr.., ineducible . 
;,'";i";;;;"ol"ti*' i"i'oauoion to normalization' non-loss

decomposition. FD dir;;;;.'rrrst. second.. t',i,i'Ni,*li'roi*r. .r.p*d;;;-;;;ation' BcNF' multivalued

dependencies uno rour,r.r?Jr;.i'f,,;. i;i;dep.ndtncv and fifth normal form'

Unit-4 -:^ ^^-^66+. acID nronertir '-- '*rlementation of

T,lxl,lx,.J'1fti",1ffil}::#11,::ilJ.Tfi:.$ 
i,1?iii!};i,?l',qF{i{ftJri:u.:T.."?:hJ[0, 

.on,.', ou,'.

idea of deadlock, ruirrr. .iurrii,cation, storage *il.ir',. ivpt', stable storase implementation' data access' recover)'

and atomicity- log basej r.*r.r1', deferred o"t"t#*"iii""'ro* i"taiult ouiuuttt moclification' checkpoints'

Unit-5
Distributed Database: basic idea, distributed data storage. data replication, data fragmentation- horizontal vertical

and mixed fragmentation

Emerging Fields in Ju*r, object oriented Databases-basic i.ea.and,the model' obie.cl strucLYe' object class'

inheritance' outu w"ttio"ing]iJ'tinotogy' oti"iffi"tit'"ttt'i"it'' outu *ining untt it't overview' Multimedia

[fi::f$*:f*i*'H."1'#ry;'";",ypl*:llil'fl:,"',".#1'',I3';'", 
magnetic disks'peribrmanee and

optimizations, uurt(} ial" or n iiil, r,L ore*i#i.., ;;sl;;i;' "f 
;;"'d' i;'filei basic concepts of indexing'

L r lp C

2 1 ) 4

ordered indices.

Course Outcomes
the students would be able to:

After comPletion of this course'
I

^f 
('f)t

C0's
lualull vr v- -

,o nf datahase svstem.
co1 Demonstrate the concePrs

Aatal svstem
c02 ApPIY Relationuttgtot" IUtrPLD

datahase svstem.
co3 Make use oi querles rtsrt

and concurrencY control'
co4 Analyze the evaluattor

..r^11d lications.
co5 Determine the optlmlze

Tt'1Tr"J*1il;f;,-r, Frenry F. Korth and S. Sudarshan: Darabase Svstem concepts, McGrarvrrtill6th

Etlition.
2. Ran.rakrishnan Raghu and Gehrke Johannes: Database Management'system' McGrarv tlill' 3rd llclition'

3. Elmrisri a Nouotl"'iti';;;;ili' "f D"1t'bJi;tit''' p""t*'luhliiring' 6th Edition'2013

4. c.J. l)ate: An Introdtrlt'ilir io o"tut u." sr^u.",t,'P.*son Publishing. 8'h Edition'2006

5. Bipi. Desai: An intr.oduction to Database syrl.;';i;;. P.,bii.#ont, Revised Fldition' 2010
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Department of Engineering Mathematics and Computing
B. Tech. (Fillh Semester)

Computer Nefworks
(MAC-2s0s01)

COURSE OBJECTIVES

o To understand the architecture ofnetworks.
o To understand the issues and solution to access shared medium.
o To understand the existing protocols at network and transport layer

tbr design and implementation of computer network.
r To understand the reliability & efficiency related issue in a packet switched networks.

UNIT 1:

Introduction to compllter networks & their r"rses, Different topologies, Iso-osl rnodel: Layered Architecture"
Peer-to-Peer processes and encapsulation, Function and Seri,ices of OSI layers; The physical layer: Digital
Signals, Transrnission Inrpairments and Maximum data rate of a channel, Shennons theorem, Nyquist theorem.
Transmission media: Guided and Unguided medias. Circuit, Packet and Message switching, virtual Circuit.
Introduction to ISDN & its components.
UNIT 2:
The data link layer: Design issues & lunction, Error detection & correction, Forward error correction Versus
Retransmission. Hamming code & CRC codes, Framing: Fixed size and Variable size Frame, Bit stuftlng and
Byte stuffing. Data link layer protocols: Sirrplest, Stop anci Wait, Sliding window prorocols, ppp. SLIp, HDLC.
The medium access sublayer: Static ar.rd Dynamic Channel Allocation, Protocols: ALOI-IA prorocol. CSMA
(CSMA/CD, CSivlA/CA), Collision Free protocol- Bit Map.
UNIT 3:
IEEE 802 standalds for LANs (IEEE 802.3, IEEE 802.4, IEEE 802.5). LAN Devices: HUB. Switches-
Learning, Cut-Through artd store anc'i fbnvard slvitches, Bridges: IEEE 802.x to IEEE 802.y" Spanning Tree.
Remote Bridge. Internetworkitrg Devices: Routers & gateways. The network layer: Design issues and f unctions.
Internal organization (Virtual Circuit & Datagranrs).
UNIT 4:

Routing algorithnrs: sholrest path routing. Flooding. LSR. Distance vector
Introduction to 'fcPilP Protocol stack: protocol Architecture. classful Ip
Datagrams with optiorrs and its delir err. ICMP.
UNIT 5:
Subnet. Supernet, CIDR. Transport Layer: Congestion control, Load Shedding..litter control, atldressing and
multiplexing, Connectiorr establishment and connection release, flow control. Appliuation layei: Inrr-oduction to
DNS and Emaii.

Routing. Hierarchical Routing.
addressing. ARI-,. RARP, IP

RECOMMENDED BOOKS:
l. Tanenbaum A. s.. "Computel Netrvorks". pearson E,ducation, 5th edition, 20 I l.2. Behrouz A Forouzan. ''Data communication and netr.r,orking", 4th edition, McCraw- Hill Education, 20 I7.3. comer, "Intenietrvorking ivith ]'c-pi Ip Vol-1", pearson education, 6th Edition. 2015.4. Peterson & Davie, "Contputer Netr,r.orks,,, 5th Edition" Morgan Kautmann, 20 I l.5. w. Richard Stevens. "TCP/IP Illustrated vol-l ",2nd Edition, Addison-wesle1" 20 ll.6. claig Zacker" "Netr,vorking The complete Reference"" 2nd Edition, TMH, 200 r.

Deptt. of Engg. Nlathematics & Computing, MITS Date: 03.06.2022 Page 2
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CO'S Descrintion of CO's
co1 Analltze the lequiremenls fbr a given organizatio,ral structure anO seiec.rttre ,ilst .app,i,p,.,ate

networking architectlre arrd technologies.
co2 A:cluire the knowledge o1-network layer.s.

co3 Specify and identify
protocols

defi ciencies in existing protocols, and then go onto fbrmulate ner.r,and better

co4 Analyze.speci1yanddesignthetopologicatanorouting
infiastructure
Understand tite issues and solution to access shared mediumc05
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MADHAV INSTITUTE OF TECHNOLOGY & SCTENCE GWALIOR(A (lo,t' Aiclecl ticc Aulonorrrous aNaiCi,.tccredired Institur" ait,liar.o ro R(il,v. Bh.pal)
Department of Engineering Mathematics and

B. Tech. (Fifth Semester)
Real and Complex Analvsis

(MAC-2s0s02)

Course Obiectives:
o To develop understanding ofreal analysis a:rd to introduce the classical results of'co,rplex variable analy.siso Acquire knorvledge about continuity und aiff.."ntiability oltunction. To explain basrc corrccpt ol.Ri.nrarrrr ;,,,.gru1.'-"""o Deveiop the skills to apply compler ua.iaf,le functions in real world problemso Evaluation ofclefinite integrals ty rsing contour iniegration techniques.

UNIT 1:
Real system: Int'oduction' ordered Sets, Real system and Real Field, Archimedean property olthe rear-numbersystem' cauchy-Schwa.z inequality, Finite, countable, ana uncountaui" s.tr. ciompact Sets. Heine BorelTheorem, perfect Sets. Connecied slts, a;;*o]W.l.rstrass theorem.

UNIT 2

continuity and Differentiability: Lirnits of Functions, continuous Functions, Continuity and Discontinuities.Limits at Infinity' contin,ity of'perivative.,'iur.},v criterion ro,. ririi. lirnits. continuity at poinr and in an
fi:il,k *iil:?;; 

in conti,uitv' I--;,;;";;;inuous on .r"r.J iri.,,.r, Untb* continuity" fn.o,-.,.n. o,

UNIT 3
Riemann and Ricmann-stieltjes lntegral: Deflnition and existence of the integral. Reflne,ent oi.parlitions.Da,boux theoretn. (londiliri, oi rnr.gr;riliiy.-rrrop".ri.r,,r ]{"r.,ann i,r,.i.,, Rei,rann sums, InLegrabiJity.ol.colrtinuous and m.notonic Iirnction" i-nriil"r. p.rtitions. S'1'ricient anci 

-exrsten.:c 
conclitions lirr cxistence or.Riema,n-stielties intee'a1s. tJpligl ,,rd i;t;;;;.ir;unds, ripper.una r-oru..-inregrals. rirndamenrar rheorems or.calculus. Mean Value Theorems fbl Rieirann-slielties integrals.

Unit:4
Functions of comple.r variables' Limits, continuity and ditl'erentiability ot.functions ol a comprex variable,Analytic functions' necessary and sultrcient.onaltlon t", ir".ii""'i"'u.'urutyti.. cauchy-Reimann equations"Harmonic functions, Mirne-Thoms",, ;.;;;;";; fino conlugai. 

-ir..ri"r, 
contbrmai Mappings. BirinearTransformati on ; magn i fi cation and rotatior,'in*,.rlo, and refl ection.

Unitr5
Integration in a comnler plane along a contour, integration of regular function, cauchy,s theorenr. cauchy,sintegral formula' Moi'"u's theorenr" tiouritt. irr.orem, Tayror's uira lur..rt, series^ Isorated and non-isolated
119"1'::::rl::' :::i'i:::' cauchv' s' ;;;,;;h;.m an d i rs appr i cari on sAfter s uccessfu I com pt etion of t*. ;..;;;;;;: ffi, ;:T#1T]

' #:iTla:i'l'r,lll;il" of N'larhematicai Analvsis (lnrernational Series in pure and Apptied Mathematics).3rd
s c Malik and Savita Arora' 

,Mathematical Analysis, 4'h Eclitiorr, Ner.v Age International publishers. 2010.s Ponnusanry. Foundario, orcomplex ar.ryrrrl rvir*a lrubrishing House. 1997.

lo["l;"#.,,d 
R v churcrrilr- comprex,u.r,fr., il;;,;;;;, ,r;l"b;; HiJr Higher Education. Eighth

y.:ffi.t-i:",!:;Iilil?ll,:li::1"?#lf;,illler, Dennis spenman, Schaum's oLtrines: cornprex variabres. 2nd

Computing

2.
1

4.
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CO'S

Understand hasic conc*:,] ,.i 
"ooI

Description of CO,scol
co2 Analyse various propeffi apptrcattons rn engineering problents.

c03 Apply conceots of' R ie.*1.*-.r ) dilu uompare tnem.

co4 Un d e rstan d 2n 6l* 1 r^r. r1.,r o * r---=

r5l ts proDtems.

cos Classity various fbrms
convergence.

vr !vrrrpl

-

ot \lngularities of complex

,  valutru Iunollon ln

-

valued f'unctions and

real world enginccring problenrr,@
Recommer rded Books:

Computing, MITS
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Department of Engineering Mathematics and Computing
I]. Tech. (Fifth Semester)

Soffware Engineering
(MAC-2s0s03)

COtTRSE OBJECT'tVEs

' To understand tire nature of sollr'vare d-evelopnrent and software lif'e cycle process models. agile s.ttwaredeveloprnent, SCRLTM and other agile praciices.

' To understand proiect managemenL and- risk management associated with various types of pro.iects.' To knorv basics oftesLing and understanding concept olsoltrvare quality assurance a,d software conligu'ationmanagement process.

Unit - I
Introduction to soltware Engineering: Definition, software engineering-layere<j rechnologl,. Sottwarecharacteristics and components, software model: Software Dev.roir"nt of I-ii-e cycle Model (SDLC), Thewaterfall N4odel, [tet'atirze waterfa]l Model, Prototyping Model, spirit tulodet, RAD Model. Serection criteria
;lrTjuf,:,ucr:aracteristics 

of Requi.ernents, Status of D-evelopmeri i.o*, users participarion. Type of pro^iect

Unit - II
Requirement Engineering: Deflniticin, Requirement Engineering Activity, Types of Requirement- Functionaland Non-functional ReqLrirements. User 

'and 
Systern' n.qri"r.r.ntrl Requirernent Elicitation Methods.

frtfl,|:il:il 
Analysis Methods, Reqr-rirement Documenrarion (SRS), Requirement Vali<jation^ Recluiremenr

Unit - III
Design Concept, Principle and Methocts: Design Fundamentals, Design principles" Ef1'ective Modular Design.Design Representations.Lrchitectural design, irocedural design, aaia oirecteJ.i*igr, n."i'ime oesign,Object Oriented Design. Coupling ancl Cohes-ion.

Unit - IV
software Metrics, Pro.iect Managenrent ancl Estimation: Metrics in process and pro.iect domains. SofiwareMeasurement' Soltware Quality.Metrics, Project Management- Basics-people. product, process. pro.iect,Estimation- Software Prdect.Estimation, Decomposition f*echniqr.r- run.tion point Estimation, Line of code(LoC) based estinration, Empirical Estimation, cocoMo illnaer,'p.o.l..i'scheduling Techniques.

Unit-V ' \

Software Testing: Definjtions..sottr,vare Testing Lite Cycle (STLC), Test Case Design. StlategicApproach to Soltware'lesting- Verification a vllidatlon, s,rui.gi.l..u.r, criteria for complerion ofTesting' Unit Testing, Integration Testing, validation Terti"g, Sy.t.* iesting. Black Box TestingTechniques, White Box Testing Techniquei Acceptance .l-esting.

Course Outcomes
After completing this course. the students rvill be able to:

RECOMMBNDED BOOIG:
1 Software Engineer.ing, Sonrmeruille, pearson, 2016.
2' Software Engineeling: A Practitioner's Approach. Roger S. pressman. MiGraw Hill, 200 It^. 

|:*.1.^ I:tineer.ing, 
r(.r(, Agrawal & yogesh Singh" New Age publicario n,2007 .+. t.undanrenrtls ol'Sollrvarc [ngineering, Rajib N4alJ, pHI,2Cil4:

L T P C
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Description of CO,s
nIO,o,n ,n" u.r,our ttrl
DeveJ op the .orc.pri@ analysis.

o:1pgre thc Lechniqucs lor soltware project r"nanagernent & est,11aL",
hoose the appropr.iate ffi
'est the software through different
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MADHAV INS'TtrTUTII OF TECHNOLOGY & SCIENCE GWALIOR(A Govt Aided IJCC Autononrous &NAAC Accreciited Institure AfllliaLed,n i{cpi. u;,;;'
Department of Engrllering Mathematics and Computing

B. Tech. (Fifth Semester)
DATA SCIENCE USING PYTHON

(MAC_2s0s04)

COURSE OBJECTTVES:

To provide the fundamental knou,ledge of Data Science.
To present the basic representation and exploratoly data analysis used in Data Scie.ce.
To understand the working oftechniques used in Data Science.

Unit l:lntroduction ol.basics pvthon tool. Setting w'orking Directory. creating anci saving ascript file, Irile execulion, clearing console, remiving valiables from enviroriment, clearingenvironment, commenting script files, Variable creafion, Arithrnetic and logical operators,
Data types and associated operations

Unit 2: Sequence data types and associated operations Strings. Lists, Arrays, .fuples,
Dictionary, Sets, Range, Numpy, ndArray

Unit 3:Pandas dataframe and dzrtaframe related operations on different dataset, Reading files,Exploratory data analysis, Data preparation and pieprocessing

Unit 4: Linear regression, logistic regression, decision tree, tree creation with entropy andinformation gain, IDE3 algorithm, ,urdo, forest, naive bayes theorem, K-nearest neighbor
and diffbrer-rt enserrble methods for solving real world problems.

Unit 5:Data visualization on clifferent dataset using rnatplotlib and seaborn libraries, Scatterplot, Line plot, Bar plot, Histogrant, Box plot. PaIr plot, Control structures using different
dataset, if-else family, Ibr roop, fbr Ioop witir irbreaks, whire Ioop, Functions

BOO]<S AND REFERENCES

1. Mastering python for data science, Samir Madhavan

COURSE OUTCOMES:

After completing the course, the student will be able to:

CO 1 : Define different Data Science techniques,

co2: understand different TooL used for Data science technique.

co3: Apply data visuarization techniques to sorve rear worrd probrerns.

CO4: Build exploratory data analysis for Data Science methods,

co5: Build Data Science techniques for sorving rear worrd probrems.

Deptt. of Engg. Nllathematics & Computing, MITS Date:03.06.2022 r, A
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MADHAV TNSTITUTII OF TECHNOLOGY & SCIENCE GWALIOR(A covt' Aided tlGC AutonoLnous &NAAC Accreclited tnstitute Aiirliatecl io RCpv. t3hopal)

Department of Engineering Mathematics and
B. l'ech. (Fifth Semester)

Optimization Techniques
(MAC_2s0s0s)

Obiective of Course

Computing

o To know how to tbrmulate and solve Linear Programming problem and Non LinearProgramming problems
r To f'amiliarize with pERT/CpM techniques
r To explore the Gante 

.Iheory

o To make the student acquir.e sound knowledge oft inventory models

Linear Programming:
Lineal Progranlning*Probler,i-(LPP): Ilistorical 

,tjevelopmenl models and modeling, classification,general methods for solving oR models, Formulation 
"r 

ipi;, b.upi.,i..r urethod, Simplex method,Dualitv theorv i, rinea. prigramming and;tpii;;i;;r;' o',jr' jrdll rnethod, Transportarion andAssignment problerns.

Non Linear Programming:
Non Linear Prograrnming. Problems (NLPP): Introduction of NLpp, constraints problems of maximaand minima, cor.rstraints.in the fblm of equations 1l-ag.angian"m.ir.,"ol, constraints in the fbrrn ofinequalities' Di'namic 

. 
Programming: Basic concepts, Billman's optirnality principle. dynamicprograrrming appl'oach in decision making problents, optimal subdivision problems.

Project managemenr pERT nrrd CpM:
Pt'o.iect rnanagument, origin iincl use of PERT, origin and use of cpM. pro.iect network^ diagramrepresentation, critical Path calculation bv linear pro€rram, Criticar path calcLr.lation by netr.r,.rk anaiysisand critical Path calculation (cPM), a.t6rrinuiion.6f floats, .rrri*.ii", ol rime charls aird resourcelabeling, proiect cost curve uro iiurnirg"in"p-.i..t ,u;U;;;;;,;;;ecr evaruation ard revieu,l.echniqrres (PERfl

Game Theory:
Introduction to ga,1e theo.y. competitive games, finite and infinite games. two persons zero sum game"pure and nrixed strategies, saddle point, maxmin and minimax p.in.ipr., rorrtion ola rectangular gamein terms of mixed strategies, Gr.aphical method of (2xm) and (nx2) g;;,

Inventory motlels:
Intt'oduction to inrrentorv problems, deterministic rgg:l.,classical EoQ (Economic order Quantity)models' inventorv n.rodeis *itl.,l aeterrnlnirti.'a.rur.r (No shortage and shorlage allowed), Multi itenrdeterministic moclels, Price break models, una tr*.nto.y models with probabilistic clemand.

Course Outcornes
After completing of this course. the students will be able to:

i;, i.'E;f,jlilrlntroduction 
to operation Research, Compurer oriented Algorithmic Approach, McGraw Higher

2' A' Ravi,dran and J. J. Solberg: operations Research principres, wirey,2nd Edition I9g7.3' P'R Thieandc'E KeoLrgh:Anintroductionto-Liiieu,R.ograr-ingacu,r.iheory,wiley.3dE.dirion200g
1 H ^A, 

Taha: Operations Reiearch an Introduction, p.*ron,-Sii Ed;ffi;i4.' '" '
5' I Criva' S c' Nash arrd A. Sofer: Linear and Noniin.r, optimization, Taylor & i rancis croup, 20 l4
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Description of CO's
ternrine rhe solutitrn ol Linear pr"Sr"rr-g p,oble_

ixplessthesolution,@
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Lrile lhe knor,liecige oitC;ame theorr,.
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Recommended Boohs:
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