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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 OQutcomes:

CO. NO. | Cognitive Level | Course Outcome
1 Knowledee To learn the concepts and principles of Random variable and
8¢ | Probability distribution
2 Application Students are able to apply different prob Dist. To identify and
solve real life problem.
. To learn the formulation of different mathematical problems into
3 Analysis o .. .
optimization problems and application in Engineering field.
4 Application Apply the principles of optimization using differential calculus
. Student able to formulate real life problem into LPP,
5 Synthesis . .
transformation and assignment problem.
Prérequisites:

e Understanding of basic Statistics
e 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 S1. 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.
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Lecture plan based on Unit 2

Lecture SI. No. | Topic

6 Introduction to various distributions.

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

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

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

10 Student becomes familiar with uniform and exponential distributions.

11 Student is able to grasp concept of correlation coefficient.

Lecture plan based on Unit 3

Lecture SI. No. | Topic

12 Student is able to grasp the concept of optimization.

13 Student becomes familiar with its applications.

14 Student is able to design the mathematical programming.
15 Student is able to carry out the comparative study.

Lecture plan based on Unit 4

Lecture SI. No. | Topic
16 Student becomes familiar with basic differential calculus.
17 Student is able to grasp the concept of single and multi-variable

optimization.

Lecture plan based on Unit §

Lecture SI. No. | Topic

18 Student is able to understand Simplex method.

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

20 Student is able to grasp the concept of Duality.

21 Applications of LPP in Transportation problems.

22 Applications of LPP in Assignment problems.
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e 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=5ghhMZiV65g

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-ZF{ TU

https://www.youtube.com/watch?v=8MpgZJHcB8w

htips://www.youtube.com/watch?v=8MpeZJHcB8w

Unit 3

https://nptel.ac.in/courses/111/105/111105039/

Unit 4

https://www.voutube.com/watch?v=qzXPaW!-BzM

Unit 5

https://www.voutube‘com/wat‘ch?vza2diDk4Xiw

https://www.youtube,com/watch?v=5Xg-1KLnslk

https://www .youtube.com/watch?v=RcPhmPhjMbc

https://www.youtube.com/watch?v=gxis3cYg8to

Assessment Methodology:

1. Assignments one from each unit and oral questioning.
2. Midterm subjective paper. (Twice during the semester)
3. Final paper at the end of the semester subjective.
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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.

Determine the mean and variance of the random variable X having the following pr
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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:
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 31
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Patients arrive at a hospital accident and emergency department at ranc
G per hour.

{a) Find the probability that, during any 90 minute period, the number of
at the hospital accident and emergency department 1s

{1} exactly 7

(i1} at least 10
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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=2x;" -24%1+2%,>-8%o+2x3-12x3+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 :
Maximize Z = 3x, + 5x, + dx; + 05 + Os, + Osy
subject to the constraints
@ v+ 3+ =8 (i) 2+ Snrs=10, (i) 3x + 2
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http://www.rtuonline.com
pplicisions of optimizu

Mm L4 mxlg &:f =123 o B
Then write the suitable Kulin - Tucker conditions,
28 What is difference between & stack and surobus

Q.1 A box contains "a’ whille and ‘b’ black halls, " bals are draw, Find the
of the number of white balls drawn. hitp://www.rtuonfine.com

Q2 The joint probability density function of 3 two - dimensional random var
given by ~

e d 0Ly <x
m“y}wiﬁﬁ elsewhere

 function of Y given X = x and condition
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Q.5 (a) Write the dual of the following problem -

Minimize 2= By + Xy

Subjectto  Isexr234ni+ 326,04 222

and Xi X X320

Jsing Vogel' imation method, find basic fessible sol
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TECHNO INDIA NJR INSTITUTE OF TECHNOLOGY UDAIPUR

Computer Science and Engineering
B. TECH III- YEAR (VI Sem)
SUBJECT 3CS201
Advanced Engineering Mathematics

ASSIGNMENT 1

Answer all questions. Each question carries 5 marks

1. Explain the concept of random variable with examples. [CO-1]
2. What is mathematical expectation? Give example. [CO-1]
3. State the theorems on expectation. [CO-1]
4. What is spearman rank correlation? Find the rank correlation for the following data:
[CO-2]
The scores for ain
¢ it rank correlation.
5. Solve the following problem: [CO-2]

Panents arrive at & hospital accident and emergency department ot random av a rate of

6 per hour,

(a) Find the probability that. during any 90 wisute period, the number of patients aniving

at the hosputal accident and emergency department 1s

2z

{1} at least 19

A pattent aviives at 1130 am

(k) Find the probabality that the next paticat arrives before 1145 am.
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TECHNO INDIA NJR INSTITUTE OF TECHNOLOGY UDAIPUR

Computer Science and Engineering
B. TECH III- YEAR (VI Sem)

SUBJECT 3CS201
Advanced Engineering Mathematics

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 ? [CO-3]
3. Consider the following N.L.P.P: [CO-4]

Minimize Z=2x% -24x,+2x,%-8x2+2x32-12x3+200 -

4. Show that the function is convex. Solve the problem by solving each one-variable function by
calculus. [CO-4]

5. Solve the following LPP : [CO-5]
Maximize Z = 3x; + 5x, + doey + Qs + sy + Gisg
subject o the constraints

{1 2x, + Jy s =8, () Zvy + 5y + 5, = 10, (i} 3x, + ey + x5y, = 15
and Xy Xy, Xy, 5y, By, 5; 20
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TECHNO INDIA NJR INSTITUTE OF TECHNOLOGY UDAIPUR

Computer Science and Engineering
B. TECH III- YEAR (VI Sem)

SUBJECT 3CS201
Advanced Engineering Mathematics

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)u2= ?

24) By =

B
25)1‘-——-;-1?
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TECHNO INDIA NJR INSTITUTE OF TECHNOLOGY UDAIPUR

Computer Science and Engineering
B. TECH II- YEAR (VI Sem)

SUBJECT 3CS201
Advanced Engineering Mathematics

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
¢) both a) and b)
d) None of the above
2 Tossing a coin n times, is called
a) binomial trial
b) random trial
¢) both a) and b)
d) Bernoulli trial
3. Skewness = -?
a) mean-mode
b) mean-median
¢) neither a) nor b)
d) mean-3mode
4) Which of the terms are related to Kurtosis Peaked curve
o T 0 ndi NJR Institute gl\d\/ .
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b) Mesokurtic
¢) bothaandb
d) None of these

5) My(t) =?

a) E(e™%)
b) generating functions
c) E(e™)
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

¢) Bothaandb

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.

¢) Both a)andb)

d) None of the above

8) In the following figure, LPP has
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