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Suggestive Readings 
• Hoffstein, Jeffrey. Pipher, Jill & Silverman, Joseph H. (2014). An Introduction to 

Mathematical Cryptography (2nd ed.). Springer New York. 
• Goldreich O. (2005). Foundations of Cryptography: Basic tools - Vol.1, Cambridge 

University Press. 
• Goldreich O. (2009). Foundations of Cryptography: Vol.2, Basic applications, Cambridge 

University Press. 
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Credits Credit distribution of the course Eligibility 
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Pre-requisite of 
the course 
(if any) 

Lecture Tutorial Practical/ 
Practice 

Industrial 
Mathematics 

4 3 0 1 Class XII 
pass with 

Mathematics 

Calculus, Real 
Analysis, Linear 
Algebra, Ordinary 
and Partial 
Differential 
Equations 

Learning Objectives: The main objective of this course is to: 
• Orient the learners to understand nature and working of industrial systems and their 

models. 
• Familiarize the learners with control and maneuvering of industrial processes through 

sample case-studies and encourage design-thinking and understanding. 
Learning Outcomes: This course will enable the students to: 
• Determine the controllability, stability, and observability of a system from the model 

description. 
• Comprehend the signal processing landscape and analyse signals using real and spatial 

domain representations. 
• Model/analyse an industrial system from its description and use mathematical 

formulations to investigate and manipulate the system for specific objectives. 
                                
SYLLABUS OF DSE-6(iii) 
UNIT – I:   Understanding Systems from their Mathematical Description    (15 hours) 
Continuous-time linear systems, Laplace transform, Transfer function and analogous systems, 
State-space models, Block-diagram algebra, Signal flow graph, Order of a system and reduced-
order models; Discrete-time systems, Z-transform and its inverse, Feedback systems, Stability: 
Routh-Hurwitz criterion, Root locus method, Controllability and Observability. 
 
UNIT – II: Mathematical Tools for Signals     (15 hours) 
Signal-to-noise ratio, Analog and digital messages, Channel bandwidth and rate of 
communication, Modulation, Randomness and redundancy; Signal energy and power, Period 
and aperiodic signals, Signal operations, Unit impulse function, Vector representation of 
signals, Orthogonality, Correlation of signals, Signal representation by orthogonal signal sets. 
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UNIT – III:   Case Studies        (15 hours) 
Sample Cases: Continuous casting, Water filtration, Factory fires, Irrigation.  
 
Essential Readings 
1. Fulford, Glenn R., and Broadbridge, Philip (2002). Industrial Mathematics: Case Studies. 

Cambridge University Press. 
2. Kheir, Naim A. (Ed.). (1996). Systems Modeling and Computer Simulation, CRC Press. 
3. Lathi, B.P., and Ding, Zhi (2019). Modern Digital and Analog Communication Systems (5th 

ed.). Oxford University Press. 
 

Suggestive Readings 
• Friedman A., and Littman W. (1994). Industrial Mathematics: A Course in Solving Real-

World Problems. SIAM (Society for Industrial and Applied Mathematics). 
• Kreyszig, Erwin (2011). Advance Engineering Mathematics (10th ed.). John Wiley & Sons. 
• MacClauer, Charles R. (2000). Industrial Mathematics: Modeling in Industry, Science, and 

Government. Prentice Hall, Inc. 
 
Practical (30 hours)- Practical/Lab work using: 
Mathematica/MATLAB/SciLab/C/C++/Python/R/FORTRAN or similar as per availability.  
1.  Use following methods to study, describe, and evaluate continuous/discrete systems: 
 (a) Root locus method. 
 (b) Routh-Horowitz criterion. 
 (c) Transfer function using Laplace transform. 
 (d) z-transform to convert continuous systems to equivalent discrete systems. 
2.  To apply controllability and observability analysis on a system description, using  
      corresponding tools/libraries available.  
3.  To represent a signal/wave as vector data (sampling, choosing basis, and checking  
      orthogonality).  
4.  To convolve and deconvolve signal/wave functions and represent the result as graphs. 

Case Studies: 
Besides reading the mentioned case-studies, ONE case may be chosen (in consultation with 
the instructor) as Semester Assignment for a brief similar study and analysis. 
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