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SYLLABUS FOR B.TECH 2™ YEAR

Data Structure (KCS301)

UNIT I : Introduction: Basic Terminology, Elementary Data Organization, Built in Data Types in C. Algorithm, Efficiency of
an Algorithm, Time and Space Complexity, Asymptotic notations: Big Oh, Big Theta and Big Omega, Time-Space trade-
off. Abstract Data Types (ADT) Arrays: Definition, Single and Multidimensional Arrays, Representation of Arrays: Row
Major Order, and Column Major Order, Derivation of Index Formulae for 1-D,2-D,3-D and n-D Array Application of
arrays, Sparse Matrices and their representations. Linked lists: Array Implementation and Pointer Implementation of
Singly Linked Lists, Doubly Linked List, Circularly Linked List, Operations on a Linked List. Insertion, Deletion, Traversal,
Polynomial Representation and Addition Subtraction & Multiplications of Single variable & Two variables Polynomial.

UNIT II: Stacks: Abstract Data Type, Primitive Stack operations: Push & Pop, Array and Linked Implementation of Stack in
C, Application of stack: Prefix and Postfix Expressions, Evaluation of postfix expression, Iteration and Recursion-
Principles of recursion, Tail recursion, Removal of recursion Problem solving using iteration and recursion with examples
such as binary search, Fibonacci numbers, and Hanoi towers. Tradeoffs between iteration and recursion. Queues:
Operations on Queue: Create, Add, Delete, Full and Empty, Circular queues, Array and linked implementation of queues
in C, Dequeue and Priority Queue.

UNIT lll: Searching: Concept of Searching, Sequential search, Index Sequential Search, Binary Search. Concept of Hashing
& Collision resolution Techniques used in Hashing. Sorting: Insertion Sort, Selection, Bubble Sort, Quick Sort, Merge Sort,
Heap Sort and Radix Sort.

UNIT IV: Graphs: Terminology used with Graph, Data Structure for Graph Representations: Adjacency Matrices,
Adjacency List, Adjacency. Graph Traversal: Depth First Search and Breadth First Search, Connected Component,
Spanning Trees, Minimum Cost Spanning Trees: Prims and Kruskal algorithm. Transitive Closure and Shortest Path
algorithm: Warshal Algorithm and Dijikstra Algorithm.

UNIT V: Trees: Basic terminology used with Tree, Binary Trees, Binary Tree Representation: Array Representation and
Pointer(Linked List) Representation, Binary Search Tree, Strictly Binary Tree ,Complete Binary Tree . A Extended Binary
Trees, Tree Traversal algorithms: Inorder, Preorder and Postorder, Constructing Binary Tree from given Tree Traversal,
Operation of Insertation , Deletion, Searching & Modification of data in Binary Search . Threaded Binary trees, Traversing
Threaded Binary trees. Huffman coding using Binary Tree. Concept & Basic Operations for AVL Tree , B Tree & Binary
Heaps.

Computer Organization and Architecture (KCS302)

UNIT [: Introduction: Functional units of digital system and their interconnections, buses, bus architecture, types of
buses and bus arbitration. Register, bus and memory transfer. Processor organization, general registers organization,
stack organization and addressing modes.

UNIT II: Arithmetic and logic unit: Look ahead carries adders. Multiplication: Signed operand multiplication, Booths
algorithm and array multiplier. Division and logic operations. Floating point arithmetic operation, Arithmetic & logic unit
design. IEEE Standard for Floating Point Numbers.



UNIT lll: Control Unit: Instruction types, formats, instruction cycles and sub cycles (fetch and execute etc), micro
operations, execution of a complete instruction. Program Control, Reduced Instruction Set Computer, Pipelining.
Hardwire and micro programmed control: micro programme sequencing, concept of horizontal and vertical
microprogramming.

UNIT IV: Memory: Basic concept and hierarchy, semiconductor RAM memories, 2D & 2 1/2D memory organization. ROM
memories. Cache memories: concept and design issues & performance, address mapping and replacement Auxiliary
memories: magnetic disk, magnetic tape and optical disks Virtual memory: concept implementation.

UNIT V: Input / Output: Peripheral devices, I/0 interface, 1/O ports, Interrupts: interrupt hardware, types of interrupts
and exceptions. Modes of Data Transfer: Programmed 1/0O, interrupt initiated I/O and Direct Memory Access., 1/O
channels and processors. Serial Communication: Synchronous & asynchronous communication, standard communication
interfaces.

Discrete Structures & Theory of Logic (KCS303)

UNIT I: Set Theory: Introduction, Combination of sets, Multisets, Ordered pairs. Proofs of some general identities on
sets. Relations: Definition, Operations on relations, Properties of relations, Composite Relations, Equality of relations,
Recursive definition of relation, Order of relations. Functions: Definition, Classification of functions, Operations on
functions, Recursively defined functions. Growth of Functions. Natural Numbers: Introduction, Mathematical Induction,
Variants of Induction, Induction with Nonzero Base cases. Proof Methods, Proof by counter — example, Proof by
contradiction.

UNIT II: Algebraic Structures: Definition, Groups, Subgroups and order, Cyclic Groups, Cosets, Lagrange's theorem,
Normal Subgroups, Permutation and Symmetric groups, Group Homomorphisms, Definition and elementary properties
of Rings and Fields.

UNIT Ill: Lattices: Definition, Properties of lattices — Bounded, Complemented, Modular and Complete lattice. Boolean
Algebra: Introduction, Axioms and Theorems of Boolean algebra, Algebraic manipulation of Boolean expressions.
Simplification of Boolean Functions, Karnaugh maps, Logic gates, Digital circuits and Boolean algebra.

UNIT IV: Propositional Logic: Proposition, well formed formula, Truth tables, Tautology, Satisfiability, Contradiction,
Algebra of proposition, Theory of Inference. (8) Predicate Logic: First order predicate, well formed formula of predicate,
quantifiers, Inference theory of predicate logic.

UNIT V: Trees: Definition, Binary tree, Binary tree traversal, Binary search tree. Graphs: Definition and terminology,
Representation of graphs, Multigraphs, Bipartite graphs, Planar graphs, Isomorphism and Homeomorphism of graphs,
Euler and Hamiltonian paths, Graph coloring, Recurrence Relation & Generating function: Recursive definition of
functions, Recursive algorithms, Method of solving recurrences. Combinatorics: Introduction, Counting Techniques,
Pigeonhole Principle

Mathematics-I1V (KAS 302)

Module I: Partial Differential Equations Origin of Partial Differential Equations, Linear and Non Linear Partial Equations of
first order, Lagrange’s Equations, Charpit’s method, Cauchy’s method of Characteristics, Solution of Linear Partial
Differential Equation of Higher order with constant coefficients, Equations reducible to linear partial differential
equations with constant coefficients.



Module IlI: Applications of Partial Differential Equations: Classification of linear partial differential equation of second
order, Method of separation of variables, Solution of wave and heat conduction equation up to two dimension, Laplace
equation in two dimensions, Equations of Transmission lines.

Module llI: Statistical Techniques I: Introduction: Measures of central tendency, Moments, Moment generating function
(MGF) , Skewness, Kurtosis, Curve Fitting , Method of least squares, Fitting of straight lines, Fitting of second degree
parabola, Exponential curves ,Correlation and Rank correlation, Regression Analysis: Regression lines of y on x and x on
y, regression coefficients, properties of regressions coefficients and non linear regression.

Module IV: Statistical Techniques II: Probability and Distribution: Introduction, Addition and multiplication law of
probability, Conditional probability, Baye’s theorem, Random variables (Discrete and Continuous Random variable)
Probability mass function and Probability density function, Expectation and variance, Discrete and Continuous
Probability distribution: Binomial, Poission and Normal distributions.

Module V: Statistical Techniques Ill: Sampling, Testing of Hypothesis and Statistical Quality Control: Introduction ,
Sampling Theory (Small and Large) , Hypothesis, Null hypothesis, Alternative hypothesis, Testing a Hypothesis, Level of
significance, Confidence limits, Test of significance of difference of means, T-test, F-test and Chi-square test, One way
Analysis of Variance (ANOVA).Statistical Quality Control (SQC) , Control Charts , Control Charts for variables ( X and R
Charts), Control Charts for Variables ( p, np and C charts).

Technical Communication (KAS301)

Unit -1 Fundamentals of Technical Communication: LT P 2 1 0 Technical Communication: Features; Distinction between
General and Technical Communication; Language as a tool of Communication; Dimensions of Communication: Reading &
comprehension; Technical writing: sentences; Paragraph; Technical style: Definition, types & Methods; The flow of
Communication: Downward; upward, Lateral or Horizontal; Barriers to Communication.

Unit - Il Forms of Technical Communication: Technical Report: Definition & importance; Thesis/Project writing: structure
& importance; synopsis writing: Methods; Technical research Paper writing: Methods & style; Seminar & Conference
paper writing; Expert Technical Lecture: Theme clarity; Analysis & Findings; 7 Cs of effective business writing:
concreteness, completeness, clarity, conciseness, courtesy, correctness, consideration, C.V./Resume writing; Technical
Proposal: Types, Structure & Draft.

Unit - Il Technical Presentation: Strategies & Techniques Presentation: Forms; interpersonal Communication; Class room
presentation; style; method; Individual conferencing: essentials: Public Speaking: method; Techniques: Clarity of
substance; emotion; Humour; Modes of Presentation; Overcoming Stage Fear; Audience Analysis & retention of
audience interest; Methods of Presentation: Interpersonal; Impersonal; Audience Participation: Quizzes & Interjections.

Unit - IV Technical Communication Skills: Interview skills; Group Discussion: Objective & Method; Seminar/Conferences
Presentation skills: Focus; Content; Style; Argumentation skills: Devices: Analysis; Cohesion & Emphasis; Critical thinking;
Nuances: Exposition narration & Description; effective business communication competence: Grammatical; Discourse
competence: combination of expression & conclusion; Socio-linguistic competence: Strategic competence: Solution of
communication problems with verbal and non verbal means.

Unit - V Dimensions of Oral Communication & Voice Dynamics: Code and Content; Stimulus & Response; Encoding
process; Decoding process; Pronunciation Etiquette; Syllables; Vowel sounds; Consonant sounds; Tone: Rising tone;
Falling Tone; Flow in Speaking; Speaking with a purpose; Speech & personality; Professional Personality Attributes:
Empathy; Considerateness; Leadership; Competence.



