








 
MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR 

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)  
Department of Information Technology 

Scheme of Evaluation 
                                                                         B. Tech. V Semester (IT)                         (for batch admitted in academic session 2021-22) 

S.  
No. 

Subject 
Code 

Category 
Code 

Subject Name Maximum Marks Allotted 

Total 
Marks 

Contact Hours 
per week 

Total 
Credits 

Mode of 
Teaching 

Mode 
of 

Exam. 

Theory Slot Practical Slot 

   End Term 
   Evaluation 

Continuous 
Evaluation End 

Sem. 
Exam. 

Continuous  
Evaluation 

L T P 
 
 End Sem. 

Exam. 

$Proficiency 
in subject 
/course 

Mid 
Sem. 
Exam. 

Quiz/ 
Assignme

nt 

Lab work & 
Sessional 

Skill 
Based 
Mini 

Project 

1. 160511 BSC Discrete Structures  50 10 20 20 - - - 100 3 1 - 4 Offline PP 

2. 160512 DC Data Science using Python 50 10 20 20 60 20 20 200 3 - 2 4 Blended  MCQ 

3. 160513 DC Theory of Computation  50 10 20 20 60 20 20 200 2 1 2 4 Blended  PP 

4. 160514 DC Microprocessor & Interfacing  50 10 20 20 60 20 20 200 3 - 2 4 Blended PP 

5. 160515 DC Soft Computing Techniques 50 10 20 20 - - - 100 3 - - 3 Blended PP 

6. 160516 DLC Minor Project-I**  - - - - 60 40 - 100 - - 4 2 Offline SO 

7. 160517 
Seminar/ 

Self Study 
Self-learning/Presentation 
(SWAYAM/NPTEL/ MOOC)# - - - - - 40 - 40 - - 2 1 

Online and 
Mentoring 

SO 

8. 200XXX CLC 
Novel Engaging Course (Informal 
Learning) - - - - 50 - - 50 - - 2 1 Interactive SO 

9. 160518 DLC 
Summer Internship  Project-II 
(Evaluation)  - - - - 60 - - 60 - - 4 2 Offline SO 

Total 250 50 100 100 350 140 60 1050 14 02 18 25 - - 

10.  1000006 MAC Disaster Management 50 10 20 20 - - - 100 2 - - GRADE Online MCQ 

Additional Course for Honours or minor Specialization Permitted to opt for maximum two additional courses for the award of Honours or Minor specialization 
$ proficiency in course/subject-includes the weightage towards ability/skill/competence/knowledge level/ expertise attained etc. in that particular course/subject. 

     MCQ: Multiple Choice Question AO: Assignment + Oral  OB: Open Book  PP: Pen Paper         SO: Submission + Oral 
**  The minor project-I may be evaluated by an internal committee for awarding sessional marks. 
# Compulsory registration for one online course using SWAYAM/NPTEL/ MOOC, evaluation through attendance, assignments and presentation 
 

Mode of Teaching Mode of Examination 

Total Credits 
Theory Lab NEC Theory Lab NEC 

Offline Online Blended Offline Interactive PP AO MCQ SO SO 

04 - 12 08 01 13 - 03 08 01 25 
16% - 48% 32.00% 4.00% 52.00% - 12.00% 32.00% 4.00% Credits % 

 
 
 

 



 
MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR 

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)  

List of courses to be opted for Minor specialization in V Semester 
                          
 

Minor specialization *  
(to be opted by students of Other Department) 

Course Code    Course Name 

IT0521M2 Programming in Java (12 Weeks) 

IT0520M1 Introduction to Operating Systems (8 Weeks) 

IT0523M1 Computer Graphics (8 Weeks) 

 
                                                            * Course run through SWAYAM/NPTEL/ MOOC Learning Based Platform 
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List of courses to be opted for Honours specialization in B. Tech V Semester  

(Information Technology) 
 

 

Honours*  
(to be opted by students of Parent Department) 

Specialization 1: Artificial Intelligence 

and Machine Learning 

Specialization 2: Data Analytics Specialization 3: Robotics 

Course Name Course Name Course Name 

Fundamentals Of Artificial Intelligence (12 weeks) 
Fundamentals Of Artificial Intelligence (12 weeks) Introduction to Robotics (12 weeks) 

Artificial Intelligence : Search Methods For Problem 

Solving (12 weeks) 

Applied Linear Algebra For Signal Processing, Data 

Analytics And Machine Learning (12 weeks) 

Artificial Intelligence : Search Methods For Problem 

Solving (12 weeks) 

 

* Course run through SWAYAM/NPTEL/ MOOC Learning Based Platform 
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DISCRETE STRUCTURES  

160511 

L T P Total Credits 

3 1 - 4 

 

COURSE OBJECTIVES 

● To perceive the knowledge of basic algebra  

● To describe function and its relation 

● To familiarize propositional logic 

● To know about the graph theory and its application in computer engineering  

● To familiarize the discrete numeric function and generating function 

----------------------------------------------------------------------------------------------------------------- 

Unit-I  

Finite and Infinite Sets, Mathematical Induction, Principles of Inclusion and Exclusion, 

Multisets, Functions and Relations, Binary Relations, Equivalence Relations and 

Partitions, Partial Ordering Relations and Lattices, Chains, Pigeonhole Principle. 

Unit-II  
Prepositional Logic, Syntax, Semantics of ATF (Atomic Formula), WFF (Well Formed 

Formula’s),Validity and Satisfiability of WFF by Quine’s Method, Normal and Closure Form 

of Prepositional Calculus. 

Unit-III  
Introduction and Basic Terminology of Graphs, Planner Graphs, Multi-Graphs and Weighted 

Graph, Shortest Path in Weighted Graph, Introduction to Eularian Paths and Circuits, 

Hamiltonian Paths and Circuits, Introduction to Trees, Rooted Trees, Path Length in Rooted 

Trees, Spanning Trees and Cut Trees. 

Unit-IV 
Introduction to Discrete Numeric Functions and Generating Functions, Introduction to 

Recurrence Relations and Recursive Algorithms, Linear Recurrence Relations With Constant 

Coefficients, Homogeneous Solutions, Particular Solutions and Total Solutions. 

Unit-V 
Introduction to Group, Subgroups, Generations and Evaluation of Power, Cosets and Lagrange’s 

Theorem, Group Codes, Isomorphism and Automorphism, Homomorphism and Normal Sub 

Groups, Ring, Integral Domain and Field. 

--------------------------------------------------------------------------------------------------------------------------- 
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RECOMMENDED BOOKS  

 J. Tremblay and Manohar: Discrete Mathematical Structures with Application to 

Computer science. Narsingh Deo: Graph Theory. 

 Kenneth Rosen: Discrete mathematics and its applications (6th edition).2006. McGraw-

Hill 

 C. Liu, D. Mohapatra: Elements of Discrete Mathematics. 2008. Tata McGraw-Hill.  

 T. Koshy: Discrete mathematics with applications.2003. Academic Press.  

 J. Hein: Discrete structures, logic and computability.2009. Jones & Bartlett Publishers. 

------------------------------------------------------------------------------------------------ 

COURSE OUTCOMES 

After completion of this course, the students would be able to: 

CO1. explain the basic concept of set theory, prepositional logic, graph theory, discrete 

numeric function and algebraic structure. 

CO2. illustrate the knowledge of course content and distinguish between them in terms of 

their applications. 

CO3. identify the concepts of graph and tree for solving problems in the computer science. 

CO4. apply the concepts of studied topics with suitable technique faced in engineering 

problems 

CO5. analyze the set theory, prepositional logic, graph theory, discrete numeric function and 

algebraic structure to examine the real world problem. 

CO6. build analytical skill and interpret applications of engineering beneficial in real time 

troubleshooting. 

---------------------------------------------------------------------------------------------------------------- 
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DATA SCIENCE USING PYTHON 

160512/240502/270502/280502 

L T P Total Credits 

3 - 2 4 

COURSE OBJECTIVES 

 To provide fundamental knowledge of Data Science. 

 To present the basic representation and exploratory data analysis used in Data Science. 

 To understand the working of techniques used in Data Science. 

 ---------------------------------------------------------------------------------------------------------------- 

 
Unit-I 

Basics of Python Tool, Introduction to Data Science, Various Fields of Data Science, 

Impact of Data Science, Data Analytics Life Cycle, Data Science Toolkit, Version 

Controlling. 

 

Unit-II  

Understanding data, Types of data: Numeric, Categorical, Graphical, High Dimensional 

Data, Classification of Digital Data: Structured, Semi-Structured and Unstructured, 

Source of Data: Time Series, Transactional Data, Biological Data, Special Data, Social 

Network Data, Data Evolution. 

 

Unit-III 

Data Acquisition and Data wrangling: Accessing Database, CSV and JSON Data, Data 

Cleaning and Transformation using Pandas and Sklearn, Data Visualization, Missing 

Value Analysis, Correction Matrix, Outlier Detection Analysis, Feature Engineering. 

 

Unit -IV 

Descriptive Statistics: Measures of Center and Spread, Estimation Distributions, 

Inferential Statistics: Sampling Distributions, Hypothesis Testing, Probability Theory, 

Conditional Probability, Maximizing and Minimizing Algebraic Equations, Matrix 

Manipulation and Multiplication. 

Unit -V 

Supervised Learning: Regression, classification, decision trees, random forest, 

Unsupervised Learning: PCA, Clustering. Application of Data Science, Use Case: 
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Consumer Product usage Analysis, Search Engines, Targeting Recommendation, 

Gaming etc.  

---------------------------------------------------------------------------------------------------------------- 

RECOMMENDED BOOKS  

 Introduction to linear algebra - by gilbert strang 

 Applied statistics and probability for engineers – by douglas montgomery 

 Data Science and Big Data Analytics: Discovering, Analyzing, Visualizing, and 

Presenting Data – EMC Education 

 Python for Data Analysis: Data Wrangling with Pandas, NumPy, and IPython – Wes 

McKinney. 

---------------------------------------------------------------------------------------------------------------- 

COURSE OUTCOMES 

After completion of the course students would be able to:  

CO1. define the fundamentals of data science and its importance. 

CO2. contrast the basics of python and libraries related to data science 

CO3. classify different types of data analytics 

CO4. organize the data collected from various sources 

CO5. analyze pre-processing and data reduction strategies. 

CO6. create the graphical representation of the data through visualization tool on various 

applications. 

---------------------------------------------------------------------------------------------------------------- 
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THEORY OF COMPUTATION 

160513/230503/240503/270503/280503 

L T P Total Credits 

2 1 2 4 

COURSE OBJECTIVE 

 To understand computability, decidability, and complexity through problem solving. 

 To analyse and design abstract model of computation &amp; formal languages 

 To understand and conduct mathematical proofs for computation and algorithms. 

------------------------------------------------------------------------------------------------ 

 
Unit-I     

            Introduction of Automata Theory: Examples of automata machines, Finite Automata 

as a language acceptor and translator, Moore machines and mealy machines, composite 

machine, Conversion from Mealy to Moore and vice versa. 

Unit-II  

            Types of Finite Automata: Non Deterministic Finite Automata (NDFA), 

Deterministic finite automata machines, conversion of NDFA to DFA, minimization of 

automata machines, regular expression, Arden’s theorem. Meaning of union, 

intersection, concatenation and closure, 2 way DFA. 

Unit-III  

            Grammars: Types of grammar, context sensitive grammar, and context free grammar, 

regular grammar. Derivation trees, ambiguity in grammar, simplification of context free 

grammar, conversion of grammar to automata machine and vice versa, Chomsky 

hierarchy of grammar, killing null and unit productions. Chomsky normal form and 

Greibach normal form. 

Unit-IV  

            Push down Automata: example of PDA, deterministic and non-deterministic PDA, 

conversion of PDA into context free grammar and vice versa, CFG equivalent to PDA, 

Petrinet model. 

Unit-V  

             Turing Machine: Techniques for construction. Universal Turing machine Multitape, 

multihead and multidimensional Turing machine, N-P complete problems. Decidability 
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and Recursively Enumerable Languages, decidability, decidable languages, 

undecidable languages, Halting problem of Turing machine & the post correspondence 

problem.  

---------------------------------------------------------------------------------------------------------------- 
 

RECOMMENDED BOOKS 

 Introduction to Automata Theory Language & Computation, Hopcroft & Ullman, 

Narosa Publication. 

 Element of the Theory Computation, Lewis & Christors, Pearson.   

 Theory of Computation, Chandrasekhar & Mishra, PHI. 

 Theory of Computation, Wood, Harper & Row.   

 Introduction to Computing Theory, Daniel I-A Cohen, Wiley. 

----------------------------------------------------------------------------------------------------------------- 

COURSE OUTCOMES 

After completion of this course, the students would be able to: 

CO1. explain the basic concepts of switching and finite automata theory & languages. 

CO2. relate practical problems to languages, automata, computability and complexity. 

CO3. construct abstract models of computing and check their power to recognize the 

languages. 

CO4. analyze the grammar, its types, simplification and normal form. 

CO5. interpret rigorously formal mathematical methods to prove properties of languages, 

grammars and automata. 

CO6. develop an overview of how automata theory, languages and computation are 

applicable in engineering application. 

--------------------------------------------------------------------------------------------------------------- 
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MICROPROCESSOR & INTERFACING 

160514 

L T P Total Credits 

3 - 2 4 

COURSE OBJECTIVES 

 To understand different processors and basic architecture of 16 bit microprocessors. 

 To understand interfacing of 16 bit microprocessor with memory and peripheral chips 

involving system design. 

 To understand 8051 microcontroller. 

---------------------------------------------------------------------------------------------------------------- 

 

Unit-I  

 Microprocessors: Introduction to x86 microprocessors, RISC and CISC processors, 

8086 Architecture-Functional Diagram, Register Organization, Memory Segmentation, 

Programming Model, Memory Address, Physical Memory Organization, Minimum and 

maximum mode signals, Bus Cycle and Timing Diagrams, Instruction Formats, 

Addressing Modes, Instruction Set, Interrupts of 8086.   

Unit-II  

 Basic Peripherals and Interfacing: 8212, 8155, 8255, 8755, interfacing with LED’s, 

ADC, DAC, stepper motors and I/O & Memory Interfacing. 

Unit-III  

 Special Purpose Programmable Peripheral Devices and Interfacing: 8253, 8254 

programmable interval timer, 8259A programmable interrupt controller and 8257 DMA 

controllers, Keyboard and Display Interfacing.  

Unit-IV  

 Serial and Parallel Data Transfer: Serial and Parallel data transmission, Types of 

communication system, Baud rate RS-232C, Modem and various bus standards, 

USART – 8251A. 

Unit-V 

 Introduction to Microcontrollers: 8051 Microprocessor and its Architectures, Pin 

Description, Input-Output configurations, Interrupts, Addressing Modes, An overview 

of 8051 Instruction Set.  

---------------------------------------------------------------------------------------------------------------- 
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RECOMMENDED BOOKS  

 The Intel Microprocessors, Architecture, Programming and Interfacing, B.B. Brey, 

PHI. 

 Microprocessor 8086: Architecture, Programming and Interfacing, Sunil Mathur, PHI. 

 Advanced Microprocessor and Interfacing, D.V. Hall, Mc-Graw Hill. 

 Advanced Microprocessor and Peripherals – Architecture, Programming and 

Interfacing, A.K. Ray & K.M. Bhurchandi, Tata McGraw Hill. 

 Interfacing Techniques in Digital Design with Emphasis on Microprocessors, R.L. 

Krutz, John Wiley. 

---------------------------------------------------------------------------------------------------------------- 

COURSE OUTCOMES 

After completion of this course, the students would be able to: 

CO1. compare the architecture and feature of different 16-bit microprocessor interfacing 

chips & microcontrollers. 

CO2. develop programming skills in assembly language of 8086 microprocessor and 8051 

microcontroller. 

CO3. demonstrate the concept of interfacing with peripheral devices. 

CO4. make use of different interrupts and addressing modes. 

CO5.  design an interfacing for I/O devices. 

CO6. build a system based on 8086 microprocessor and 8051 microcontroller. 

--------------------------------------------------------------------------------------------------------------- 
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SOFT COMPUTING TECHNIQUES 

160515/230505/240505 

L T P Total Credits 

3 - - 3 

 

COURSE OBJECTIVES 

 To provide the student with the basic understanding of neural networks and fuzzy logic 

fundamentals, Program the related algorithms and Design the required and related 

systems. 

 To understand the fundamental theory and concepts of neural networks, several neural 

network paradigms and its applications. 

 To understand the basics of an evolutionary computing paradigm known as genetic 

algorithms and its application to engineering optimization problems. 

------------------------------------------------------------------------------------------------ 

Unit-I 

Introduction to Soft Computing: Soft Computing v/s Hard Computing, Basic 

models of Artificial Neural Networks, Terminologies of ANNs McCulloch-Pitts 

Neurons, Linear Separability, Hebb Network, Supervised Learning Networks: 

Introduction, Perceptron Networks, Back Propagation Networks, Radial Basis 

Function Networks, Hopefield networks. 

Unit-II 

Fuzzy Set Theory: Fuzzy Sets, Fuzzy Membership Functions, Operations on Fuzzy 

Sets, Fuzzy Relations, Fuzzy rules, Fuzzy Reasoning, Defuzzification: Lembda-Cuts 

for Fuzzy sets (Alpha-Cuts), Lembda-Cuts for Fuzzy Relations. Fuzzy Inference 

System: Introduction, Mamdani Fuzzy Model, Takagi-Sugeno Fuzzy Model. 

Unit-III 

Evolutionary Algorithm: Traditional optimization and Search Techniques, Basic 

Terminologies in GA, Operators in Genetic Algorithm, Stopping Condition for 

Genetic Algorithm Flow, Classification of Genetic Algorithm, Comparison with 

Evolutionary algorithm, Application of Genetic algorithm. 

Unit-IV 

Introduction to Nature-Inspired Optimization Algorithms: Particle Swarm 

Optimization (PSO) Algorithm, Differential Evolution (DE) Algorithm, Artificial Bee 
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Colony (ABC) Algorithm, Ant Colony Optimization (ACO) Algorithm, Cuckoo 

Search (CS), Firefly Algorithm (FA), Immune Algorithm (IA), Grey Wolf 

Optimization (GWO), Spider Monkey Optimization. 

Unit-V  

Hybrid Soft Computing Techniques: Introduction, Neuro-fuzzy Hybrid system, 

Adaptive Neuro fuzzy inference system(ANFIS), Genetic Neuro Hybrid system, 

Application of Soft Computing Techniques. 

------------------------------------------------------------------------------------------------ 

RECOMMENDED BOOKS 

 Principles of Soft Computing, S. N. Sivanandam and S. N. Deepa , Wiley Neural 

Networks, Fuzzy Logic and Genetic Algorithms: Synthesis and Applications- S. 

Rajasekaran &amp; G.A. Vijayalakshmi Pai, PHI. 

 Introduction to Soft Computing Neuro-Fuzzy and Genetic Algorithms, Samir Roy and 

Udit Chakraborty, Pearson. 

 Neural Networks and Learning Machines-Simon Haykin PHI. 

 Fuzzy Logic and Engineering Application, Tomthy Ross, TMH. 

 Evolutionary Optimization Algorithms, D. Simon (2013), Wiley. 

 Fundamentals of Natural Computing: Basic Concepts, Algorithms, and Applications, 

L. N. de Castro (2006), CRC Press. 

------------------------------------------------------------------------------------------------ 

COURSE OUTCOMES 

After completion of this course, the students would be able to: 

CO1. define basic concepts of neural network and fuzzy systems. 

CO2. compare solutions by applying various soft computing approaches on a given problem. 

CO3. develop and train different supervised and unsupervised learning. 

CO4. classify various nature inspired algorithms according to their application aspect. 

CO5. compare the efficiency of various hybrid systems. 

CO6. design a soft computing model for solving real world problems. 

------------------------------------------------------------------------------------------------ 
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DATA SCIENCE USING PYTHON  

160512/240502/270502/280502 

LIST OF PROGRAMS 

1. Explore python built-in modules such as os, random, math,scipy and statistics. 

2. Write a python program to perform descriptive statistics such as Central Tendency 

Measures (Mean, Median and Mode), Measure of Dispersion (Variance, Standard 

Deviation), Skewness and Kurtosis.  

3. Study of data science libraries such as Numpy, Pandas etc. for Numerical computations 

and data manipulation. 

4. Explore about data visualization libraries such as Matplotlib, Seaborn etc. in python. 

5. Write a python script to draw Correlation matrix, Box plot (show Outliers), Heat map, 

histogram and Distribution Plot for any Dataset.  

6. Write a program to implement Simple Linear Regression model for any Dataset in 

Python. 

7. Write a program to implement Logistic Regression model over any Dataset in Python. 

8. With the help of classification algorithm, classify any suitable dataset available over the 

trusted repository.  

9. Implementation of Decision tree using sklearn and its parameter tuning 

10. Write a program to implement the naïve Bayesian classifier for a sample training data set 

stored as a .CSV file. Compute the accuracy of the classifier, considering few test data 

sets. 

------------------------------------------------------------------------------------------------ 
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LIST OF SKILL BASED MINI PROJECT 

List of Micro Projects: 

1. Write a python script to demonstrate how to read different types of data sets (.txt, .csv 

etc.) from website or disk. 

2. Write a python program to calculate the Mean, Median and Mode. 

3. Write a script to create a Gaussian curve using python. 

4. Draw bar plot and pie plot for any dataset. 

5. Write a Program in Python to Join Two Data Frames. 

6. Write a python program to find NaN and Null value and replace with any number. 

7. Write a python program to calculate Interquartile range (IQR). 

8. Write a python program to compute correlation coefficient. 

9. Write a python program to calculate the Variance, Standard Deviation, Skewness and 

Kurtosis. 

10. Write a program to calculate Z-Score for any data. 

 

List of Macro Projects: 

1. Write a program to show how to apply normalization and standardization in a given 

dataset. 

2. Write a program to identify the missing value in any dataset and how to handle and 

replace it. 

3. Write a program to show one hot encoding in any dataset. 

4. Write a program to show label encoding in any dataset. 

5. Write a python program to count the frequency of occurrence of a word (Frequency 

distributions) in a body of text. 

6. Write a python program to draw correlation matrix. 

7. Write a program to draw residual Plot for any data. 

8. Write a program to show various distributions of Data over any Dataset. 

9. Write a program to compute weighted averages in Python either defining your own 

functions or using Numpy. 

10. Write a program to plot a scatter plot and Pivot table of a given data. 
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List of Mini Projects: 

1. Consider any Dataset from online repository to design and implement a Price prediction 

problem. 

2. Consider any Dataset from online repository to design and implement a problem using 

Linear Regression and Logistic Regression. 

3. Consider any Dataset from online repository and demonstrate working of various feature 

selection and normalization techniques. 

4. Design and implement weather forecasting system. 

5. Design and implement customer prediction system. 

6. Design and Implement Movie Recommendation System.   

7. Design and implement House Rent prediction system. 

8. Customer Segmentation- Identify segments of customers to target the potential user base 

using clustering (i.e. K-means clustering). Divide customers into groups according to 

common characteristics like gender, age, interests and spending habits. Dataset: 

Mall_Customers dataset. 

9. Fake News Detection- ake news is sometimes transmitted through the internet by some 

unauthorised sources, which creates issues for the targeted person and it makes them 

panic and leads to even violence. Dataset: fake-news kaggle. 

10. Cab Pickups Analysis- cab pickup and distribution, time, days when pickup happens 

regularly, Dataset: Uber-Pickups dataset. 

----------------------------------------------------------------------------------------------------------------- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR 
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal) 

DEPARTMENT OF INFORMATION TECHNOLOGY 

THEORY OF COMPUTATION  

160513/230503/240503/270503/280503  

 

LIST OF PROGRAMS 

1. Design a Program for creating machine that accepts three consecutive one. 

2. Design a Program for creating machine that accepts the string always ending with 101. 

3. Design a program for accepting decimal number divisible by 5. 

4. Design a Program for creating machine, which accepts 2 Mod 3. 

5. Design a program for creating a machine, which accepts even of 1’s and 0’s. 

6. Design a Program to find 2’s complement of a given binary number. 

7. Design a Program, which will increment the given binary number by 1. 

8. Design a Program to convert NDFA to DFA. 

9. Design a program to create PDA to accept anbn   where n>0. 

10. Design a Program to create PDA machine that accept the well-formed parenthesis. 

11. Design a program to create PDA to accept WCWR where w is any string, WR is reverse 

of that string, and C is a Special symbol. 

12. Design a Turing machine that accepts the following language an bn cn where n>0. 

--------------------------------------------------------------------------------------------------------------------------- 

COURSE OUTCOMES 

After completion of this course, the students would be able to: 

CO1. judge various computational models. 

CO2. construct abstract models of computing. 

CO3. justify the power of abstract models in computing to recognize the languages. 

CO4. demonstrate analytical thinking and intuition for problem solving in the related areas. 

CO5. discuss the limitations of computation in problem solving. 

CO6. follow set of rules for syntax verification. 

---------------------------------------------------------------------------------------------------------------- 
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THEORY OF COMPUTATION  

160513/230503/240503/270503/280503  

 

LIST OF SKILL BASED MINI PROJECT 

Note: Use JFLAP (Java Formal Languages and Automata Package) tools. 

List of Micro Projects: 

1. Study of JFLAP (Java Formal Languages and Automata Package) tools 

2. Create Deterministic Finite Automata (DFA)  

3. Create Nondeterministic Finite Automata (NFA)  

4. Perform Conversion of NFA to DFA 

5. Perform DFA Minimization 

6. Design a Program for creating machine that accepts three consecutive one. 

7. Design a machine that performs DFA to regular grammar conversion. 

8. Design a machine that performs DFA to regular expression conversion. 

9. Design a machine that performs Regular expression to DFA conversion. 

List of Macro Projects: 

1. Design DFA which check whether the given unary number is divisible by 5. 

2. Design DFA which checks whether the given number is even. 

3. Design DFA for the string that always end with 00 using JFLAP tool. 

4. Design DFA which accepts only those string which start with 1 and end with 0. 

5. Design DFA which accepts even number of 0’s and 1’s. 

6. Design a Moore machine to generate 1’s complement of given binary number. 

7. Design a Melay machine to generate 2’s complement of given binary number. 

8. Design a Moore machine which will increment the given binary number by 1. 

9. Design a Melay machine for the input symbol 0,1,2  and print residue modulo of 7 of 

input treated as ternary number. 

List of Mini Projects: 

1. Design a machine that takes input NDFA and coverts it into DFA. 

2. Design a Turing Machine that calculate 2's complement of given binary string. 

3. Design a Turing Machine, which will increment the given binary number by 1. 

4. Design a Turing Machine that’s accepts the following language anbncn where n>0. 

5. Design a Turing Machine to accept WR where w is any binary string and WR is reverse 

of that string. 

6. Construct a machine to recognize signed or unsigned decimal number. 
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7. Construct a machine to recognize string, which ends with Gwalior or Bhopal. 

8. Design a machine which accept at least single a followed by at least single b followed 

by at least single c. 

9. Design a machine that will read sequence made up of letter A,E,I,O,U and will give as 

output the same sequences except that in case where an I directly follows an E, it will 

be changed to u. 

10. Design a machine for binary input sequence such that if it has substring 101 the machine 

outputs A if input has substring 110 it outputs B otherwise it Output C. 

11. Design a machine which accepts the string consist of a & b in which number of a’s are 

more than number of b’s. 

12. Design a machine which accepts the string consist of a & b in which number of a’s are 

less than number of b’s. 

13. Construct a machine for checking the palindrome of the string of even length. 
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LIST OF EXPERIMENTS 

1. Write an assembly language program to perform the subtraction of two 8-bit number 

using 8085/8086 instruction set. 

2. Write an assembly language program to move data block starting at location ‘X’ to 

location ‘Y’ without overlap using 8085/8086 instruction set. 

3. Write an assembly language program to move data block starting at location ‘X’ to 

location ‘Y’ with overlap using 8085/8086 instruction set. 

4. Write an assembly language program to arrange set of 8-bit numbers starting at location 

in ASCENDING/DESCENDING order. Display the stored vector in address data field 

using 8085/8086 instruction set. 

5. Write an assembly language program to perform the multiplication of two 8-bit 

numbers using 8085/8086 instruction set. 

6.  Write an assembly language program to perform the division of two 8-bit numbers 

using 8085/8086 instruction set. 

7. Write an assembly language program to find the larger number in array of data using 

8085/8086 instruction set. 

8. Write an assembly language program to convert two BCD numbers in memory of the 

equivalent HEX number using 8085/8086 instruction set. 

9. Write an assembly language program to convert given hexadecimal number into its 

equivalent BCD number using 8085/8086 instruction set. 

10. Write an assembly language program to convert given hexadecimal number into its 

equivalent ASCII number using 8085/8086 instruction set. 

11. Write an assembly language program to convert given ASCII character into its 

equivalent hexadecimal number using 8085/8086 instruction set. 

12. Write an ALP program to generate a Fibonacci series using 8085/8086 instruction set. 

13. Write an ALP to find the factorial of a given number using recursive procedure using 

8085/8086 instruction set. 

14. Write an ALP to separate odd and even numbers using 8085/8086 instruction set. 

15. Write an ALP to separate positive and negative numbers using 8085/8086 instruction 

set. 

16. Write an ALP to transfer of a string in forward direction using 8086 instruction set. 

--------------------------------------------------------------------------------------------------------------------------- 
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COURSE OUTCOMES 

After completion of this course, the students would be able to: 

CO1. differentiate the various types of instructions and addressing modes. 

CO2. identify the Hex code/ Machine code of instructions in assembly language. 

CO3. perform interfacing of various peripheral devices and memory with microprocessor. 

CO4. demonstrate the arithmetic & Logical operation using instruction set of 8086 /8051 

microprocessor. 

CO5. use of 8086/8051 for interfacing with I/O devices. 

CO6. build the assembly language programs in 8086/8051 to solve real world problems. 
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LIST OF SKILL BASED MINI PROJECT 

1. Traffic light controller using 8085/8086 microprocessor. 

2. Night light saver using 8085/8086 microprocessor. 

3. Interfacing 8085 with Stepper Motor controller.  

4. Interfacing 8085 with DC motor controller. 

5. Interfacing 8085 with keypad. 

6. Interfacing 8085 with LED’s. 

7. Interfacing 8085 with switches. 

8. Interfacing 8085 with ADC. 

9. Interfacing 8085/8086 with 8255 PPI. 

10. Interfacing 8085/8086 with 8251.  
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