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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 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.  
 
 
CO. NO. Cognitive Level Course Outcome  

1 Application 
Apply the concept of various distributions in the study of 
different partial differential equations i.e. heat, wave etc. and 
apply the optimization techniques to non-linear problems.  

2 Knowledge To describe the concept of random variable. 
3 Analysis Analysis of different partial differential equation i.e. heat, wave 

etc. 
4 Synthesis Application of Transportation and Assignment method in real 

world problems. 
 
Prerequisites: 

● Understanding of basic Statistics  
● Understanding of basic high-school mathematics. 
● Aware of basic matrices operations. 
 
 



 

  
 

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. 
 
 
Lecture plan based on Unit 2 
 
Lecture Sl. 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 Sl. 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 Sl. 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 5  
Lecture Sl. 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. 
 
  
TEXT/REFERENCE BOOKS 

● 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 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.  

  



 

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. 

 

 
Unit 2 
Explain the normal distribution and its limitations. 
What is spearman rank correlation? Find the rank correlation for the following data: 

 



 

 
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 : 
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