Techno India NJR Institute of Technology


[image: ]



Course File
Session 2022-23
Advanced Engineering Mathematics
 (3CS201)





Dr. Rekha Lahoti
(Professor)
Department of Basic Science 
[image: C:\Users\admin\Downloads\Screenshot 2021-10-01 102132.jpg]

Course Overview:
In this 47-hour course, students will learn the concepts of Advance Mathematics and its applications in different branches of Computer Science. How it is fruitful in classifying and analyzing the data will also be emphasized.
 Course Outcomes:
	CO. NO.
	Cognitive Level
	Course Outcome 

	1
	Knowledge
	To learn the concepts and principles of Random variable and Probability distribution

	2
	Application
	Students are able to apply different prob. Dist. To identify and solve real life problem.

	3
	Analysis
	To learn the formulation of different mathematical problems into optimization problems and application in Engineering field.

	4
	Application
	Apply the principles of optimization using differential calculus

	5
	Synthesis
	Student able to formulate real life problem into LPP, transformation and assignment problem. 



Prerequisites:
· Understanding of basic Statistics 
· Understanding of basic high-school mathematics.
· Aware of basic matrices operations.
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Course Coverage Module Wise:
Lecture plan based on Unit 1

	Lecture Sl. No.
	Topic

	1
	Student is able to grasp type of variables.

	2
	Student becomes familiar different types of probability distribution.

	3
	Student is able to grasp the concept of moments.

	4
	Student should be able to identify the generating functions. 

	5
	Student becomes familiar with Kurtosis and Skewness.

	6
	Problems based on continuous and discrete random variable

	7
	Problem based on marginal and conditional functions

	8
	Student is able to calculate expectation of a random variable

	9
	Problems based on expectation.




Lecture plan based on Unit 2

	Lecture Sl. No.
	Topic

	10
	Introduction to various distributions.

	11
	Student is able to grasp concept of Normal Distribution and its applications. 

	12
	Student becomes familiar with the concepts Poisson distribution and its applications.

	13
	Student is able to compare the normal and Poisson distribution.

	14
	Student becomes familiar with uniform and exponential distributions. 

	15
	Student is able to grasp concept of correlation coefficient

	17
	Student is able to grasp concept of regression analysis 

	18
	Student is able to grasp relations of correlation and regression coefficient.

	19
	Problems based on Binomial and Poisson distribution.

	20
	Problems based on Normal and Exponential distribution.




Lecture plan based on Unit 3

	Lecture Sl. No.
	Topic

	21
	Student is able to grasp the concept of optimization.

	22
	Student becomes familiar with its applications. 

	23
	Student is able to design the mathematical programming.

	24
	Student is able to carry out the comparative study.




Lecture plan based on Unit 4

	Lecture Sl. No.
	Topic

	25
	     Student becomes familiar with basic differential calculus.

	26
	Student is able to grasp the concept of single and multi-variable optimization.

	27
	Student are able to maximize and minimize one variable functions

	28
	Students are able to grasp the concept of constrained maximization and minimization problem.

	29
	Kunh Tucker method and its various problem

	30
	Lagrange’s method and its applications




Lecture plan based on Unit 5

	Lecture Sl. No.
	Topic

	31
	Student is able to understand the meaning of LPP and graphical method.

	32
	Student is able to understand the Feasible solution, Basic feasible solution and optimal solution.

	33
	Student is able to understand Simplex method.

	34
	Students are able to analyze the problems based on simplex method.

	35
	Student is able to grasp the concept of two phase method.

	36
	Problem solving on two phase method

	37
	      Student is able to grasp the concept of Duality.

	38
	Applications of LPP in Transportation problems.

	39
	Application of optimality test in transportation problems.

	40
	Applications of LPP in Assignment problems.





TEXT/REFERENCE BOOKS
· [bookmark: _heading=h.mfpx32ptl523]Advanced Engineering Mathematics (RTU), Gokharoo & Saini, Navakar Publications.
· Fundamentals of Mathematical Statistics, S.C. Gupta & V.K. Kapoor, Sultan Chand & Sons.
· Optimization Techniques (RTU), Gokharoo & Saini, Navkar Publications.
Teaching and Learning resources:
Unit 1
https://www.khanacademy.org/math/statistics-probability/random-variables-stats-library/random-variables-discrete/v/random-variables
https://www.youtube.com/watch?v=5ghhMZjV65g
http://www.igntu.ac.in/eContent/IGNTU-eContent-467281593500-B.Com-4-Prof.ShailendraSinghBhadouriaDean&-BUSINESSSTATISTICS-All.pdf
Unit 2
https://www.youtube.com/watch?v=BWcQ-ZFf_TU
https://www.youtube.com/watch?v=8MpgZJHcB8w
https://www.youtube.com/watch?v=8MpgZJHcB8w
Unit 3
https://nptel.ac.in/courses/111/105/111105039/
Unit 4
https://www.youtube.com/watch?v=qzXPaWl-BzM
Unit 5
https://www.youtube.com/watch?v=a2QgdDk4Xjw
https://www.youtube.com/watch?v=5Xg-1KLnslk
https://www.youtube.com/watch?v=RcPhmPhjMbc
https://www.youtube.com/watch?v=qxls3cYg8to

Assessment Methodology:
1. Assignments 
2. Quiz and viva voce
3. Midterm subjective paper. (Twice during the semester)
4. Final paper at the end of the semester subjective. 


ADVANCED ENGINEERING MATHEMATICS QUESTION BANK

Unit 1
Explain the concept of random variable with examples.
What is mathematical expectation ?  Explain with examples.
State the theorems on expection.
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Unit 2
Explain the normal distribution and its limitations.
What is spearman rank correlation? Find the rank correlation for the following data:
[image: ]
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Unit 3
What is optimization ?
What are the application of optimization in engineering field ?
Unit 4
Consider the following N.L.P.P:
Minimize  Z=2x12 -24x1+2x22-8x2+2x32-12x3+200 .
Show that the function is convex. Solve the problem by solving each one-variable function by calculus. 
What is the Kunh Tuker conditions ? 
Unit 5
What are the various methods to solve a LPP? What do you mean by unbounded solution?
What is Duality?
Solve the following LPP :
[image: ]
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ASSIGNMENT 1                                        
Answer all questions. Each question carries 5 marks

1. Explain the concept of random variable with examples.	 
2. What is mathematical expectation and variance of  7X+8Y?		
3. Write the rth moment about the mean.                                            
4. State the theorems on expectation. 				
5. Two random variables have the least square regression lines with equations :
3x+2y-26=0  and  6x+y-31=0
6. Find the mean values and the coefficient of correlation between x and y. 

7. Calculate the regression coefficient and obtain the lines of regression for the following data:					
[image: ]
8. Ten competitors in a beauty contest got marks by three judges in the following orders: [CO 2]

	Judge1
	1
	6
	5
	10
	3
	2
	4
	9
	7
	8

	Judge2
	6
	4
	9
	8
	1
	2
	3
	10
	5
	7

	Judge3
	3
	5
	8
	4
	7
	10
	2
	1
	6
	9



Find the correlation coefficient.
9. A random variable X has the following probability distribution:
	X
	0
	1
	2
	3
	4
	5
	6
	7

	P(X)
	0
	k
	2k
	2k
	3k
	K2
	2 K2
	7 K2+k


(a) Find k.
(b) Evaluate P(X<6) and P(0<X<5)
(c) If P(X<=c)>1\2 , find the value of c.
(d) Determine distribution function of X
(e) Find P()


10. The amount of bread X(in Hundreds of pounds) that a certain bakery is able to sell in a day is found to be numerical valued random phenomenon, with pdf as :
f(x)=kx                       for          
	=k(10-x)               for        
	=0                                   otherwise  
i. Find k.
ii. If A, B and C be the events that the number of pounds of bread sold is more than 500 pounds, less than 500 pounds and between 250 and 750 pounds respectively then find P(A), P(B) and P(C).
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ASSIGNMENT 2                                       
Answer all questions. Each question carries 5 marks

1. What is optimization? [CO-3]
2. What are the application of optimization in engineering field ?			   
3. Consider the following N.L.P.P:							
Minimize  Z=2x12 -24x1+2x22-8x2+2x32-12x3+200 .
				
4. Show that the function is convex. Solve the problem by solving each one-variable function by calculus. 			
5. Solve the following LPP :							
[image: ]
6. Show that the following LPP has no FS (use graphical method):

Max

 s.t.     
7. Use duality to solve the following problem using simplex method:

Min

 s.t.     

8.  Solve the following transportation problem using VAM and also perform the optimality test.
	
	D1
	D2
	D3
	D4
	

	O1
	1
	2
	1
	4
	30

	O2
	3
	3
	2
	1
	50

	O3
	4
	2
	5
	9
	20

	
	20
	40
	30
	10
	100
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VIVA-VOCE SET OF QUESTIONS                  
1) What are the applications of optimizations in engineering field ?
2) List the optimization techniques.
3) What do you mean by Random Variable?
4) Differentiate between continuous and discrete variable ?
5) What do you mean by Probability distribution function?
6) Explain binomial theorem.
7) What do you understand by the terms skewness and kurtosis?
8) Skewness measures_______of a give set of data? 
9) What is the shape of Normal distribution?
10) In a Normal distribution N(_ , _)?
11) What do you understand by Exponential distribution?
12) What do you mean by mean deviations?
13) State the formula for correlation function?
14) When we need to apply spearman correlation coefficient?
15) List the steps involved in fitting of a straight line?
16) What do you mean by LPP?
17) What are the non-linear programming?
18) What are the application of transportation?
19) Explain the steps involved in solving the assignment problems?
20) Assignment problems are applied to a ___matrix?
21) Explain Langrangian theory?
22) what is the difference between a transportation and assignment problem?
23) µ2=__________?
24) 
25) ?
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QUIZ           
Attempt all questions. Each question carries 1 mark. No negative marking.                        Time – 15  mins
                        
1. There are 4 letters and 4 envelopes for them. If the letter are placed in the envelopes at random, what is the probability that all the letters are not placed in the right envelope.
a) 23/24
b) 2/5
c) both a) and b)
d) None of the above
2 Tossing a coin n times, is called
a) binomial trial
b) random trial
c) both a) and b)
d) Bernoulli trial
3. Skewness = -?
a) mean-mode
b) mean-median
c) neither a) nor b)
d) mean-3mode
4) Which of the terms are related to Kurtosis Peaked curve
a) Leptokurtic
b) Mesokurtic
c) both a and b
d) None of these
5) 
    a)	 
b) generating functions 
c) 
d) None of the above
6) for a certain normal distribution the first moment about 10 is 40 and that the fourth moment about 50 is 48. What is the variance of the distribution?
a) 2
b) -1
c) Both a and b
d) None of the above
7) Degeneracy means______?
a) One or more of the basic variables are zero.
b) One must be a vector space.
c) Both a) and b)
d) None of the above
8) In the following figure, LPP has
[image: ]
a) Feasible solution
b) Unbounded solution
c) Non-feasible solution
d) None of the above
9) In the following figure, LPP has
[image: ]
a) Feasible solution
b) Unbounded solution
c) Non-feasible solution
d) Multiple optimal solution
10) Two parallel lines a lpp graph shows that LPP has 
                     a) no solution
                     b) unbounded solution
                     c) basic feasible solution
 d) all of the mentioned
ANSWER KEY


1.   a)
2.   d)
3.   a)  
4.   c)
5.   c)
6.   a)
7.   a) 
8.   b)
9.   d) 
10. a)




[image: ] [image: ]
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Determine the mean and variance of the random variable X having the following probability distribution.
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The scores for nine students in physics and math are as follows:

« Physics: 35,23,47,17,10,43,9,6,28
+ Mathematics: 30,33,45,23,8,45,12,4,51

Compute the students ranks in the two Subjects and compute the Spearman rank correlation.
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Patients arive at a hospital accident and emerzency department at random at a rate of
6 per hour.

(a) Find the probability that, during any 90 minute period. the number of patients arriving
at the hospital accident and emergency department is

@) exactly 7

(i) at least 10
®

A patient arrives at 11.30 am.

(b) Find the probability that the next patient arrives before 1145 am.
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Whatishe difference berween linear and nonlincas programming problems?
7> Whatis Lagrangian funtion?

8. Considerthe ollowing problem:

Minimize 2= 1X),

subject 0 5, (X)50, /123, ..

P
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Whatis diffrence beween a slack and surplus variable?
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ndependentindividual positve ssignments will be required?”
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Credit-3

RAJASTHAN TECHNICAL UNIVERSITY, KOTA
I Year It Semester: B.Tech. Computer Sclence and Engincering

3C82.01: Advanced Engineering Mathematics

3SL+0T+0P End Term Exam: 3 Hours

Max. Marks : 150 (1A:30,ETE:120)

CONTENTS

Random Variables:
Discrete and Continuous random _variables, Joint _distribution,
Probability distribution function, conditional distribution Mathematical
Expectations: Moments, Moment Generating Functions, variance and
correlation coeflicients, Chebyshev's Inequality, Skewness and
Kurtosis.

‘Binomial distribution, Normal Distribution, Poisson DIStbUton
and their relations, Uniform Distribution, Exponential Distribution.
Correlation: Karl Pearson's coefficient, Rank correlation. Curve fitiing.
Line of Regression

Historical development, Engincering Applications of Optimization,
Formulation of Design Problems as a Mathematical Programming
Problems, Classification of Optimization Problems

“Classical Optimization using Differential Calculus: Single Variable
and Multvariable Optimization with & without Constraints,
Langrangian theory, Kuhn Tucker conditions

Linear Programming: Simplex method, Two Phase Method and
Duality in Linear Programming. Application of Linear Programming:
‘Transportation and Assignment Problems.

1

TOTAL
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