










• K.S. SCHOOL OF ENGINEERING AND MANAGEMENT~ BENGALURU - 560109 

DEPARTMENT OF APPLIED SCIENCE 
CO-PO Mapping 

Course: Discrete Mathematical Structures 
Type: Core I Course Code: BCS405A 

No of Hours 
Theory Practical/Field Work/ Allied 

Total/Week Total teaching hours (Lecture Class) Activities 
4(2:2) 0 4 40 

Marks 
Internal Assessment Examination Total Credits 

40 60 100 3 
Aim/Objectives of the Course: This course will enable students to: 

• To help students to understand discrete and continuous mathematical structures . 
• To impart basics of relations and functions . 
• To facilitate students in applying principles of Recurrence Relations to find the generating 

functions and solve the Recurrence relations. 
• To have the knowledge of groups and their properties to understand the importance of 

algebraic properties relative to various number systems 
Course Learning Outcomes 
After completing the course, the students will be able to 

COi Apply concepts of logical reasoning and mathematical proof techniques in 
proving theorems and statements. 

CO2 Utilize the basic concepts of relations, functions and partially ordered sets 
for computer representations .. 

CO3 Apply the terms involved in solving problems on mathematical induction 
and princiQles of counting 

CO4 Solve problems using recurrence relations and principles of inclusion -
exclusion. 

cos Illustrate the fundamental principles of Algebraic structures with the 
problems related to computer science & engineering. 

Syllabus Content 

Module 2: Relations and Functions 
Cartesian Produets and Relations, Functions - Plain and One-to-One, Onto 
Functions. The Pigeon-hole Principle, Function Composition and Inverse 
Functions. Properties of Relations, Computer Recognition - Zero-One Matrices 
and Directed Graphs, Partial Orders - Hasse Diagrams, Equivalence Relations and 
Partitions. 
(RBT Levels: LI, L2 and L3). 

LO: At the end of this session the student will be able to 
I. Identify Cartesian products and relations. 
2. Understand functions. 

Applying (K3) 

Applying (K3) 

Applying (K3) 

Applying (K3) 

Applying (K3) 

CO4 

8 hrs 

POI-3 
PO2-3 
PO4-3 
PO6-I 
PO9-I 

POl2-l 
PSOl-2 
PSO2-l 



3. Solve hasse diagrams. 

Module 2: Properties of the Integers 

Mathematical Induction, The Well Ordering Principle- Mathematical Induction, Recursive Definitions. Fundamental Principles of Counting: The Rules of Sum and Product, Permutations, Combinations - The Binomial Theorem, Combinations wi (RBT Levels: Ll, L2 and L3) 

LO: At the end of this session the student will be able to 1. Understand the well ordering principle. 
2. Solve division algorithm and greatest common divisor. 3. Determine the rules of sum and product. 4. Derive binomial theorem 

Module 4: The Principle oflnclusion and Exclusion: 

The Principle of Inclusion and Exclusion, Generalizations of the Principle, Derangements - Nothing is in its Right Place, Rook Polynomials. Recurrence Relations: First Order Linear Recurrence Relation, The Second Order Linear Homogeneous Recurre1we Relation with Constant Coefficients. (RBT Levels: Ll, L2 and L3) 

-

C03 

8 hrs 
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LO: At the end of this session the student will be able to - -1-:- A-pplytlfepFinciples of inclusion and exclusion. 2. Identify and solve recurrence relations. 

·-·-- --- ------ --p=0 ....... 1"'""2 '-l,---+----

Modulc-5: Introduction to Groups Theory 

Definitions and Examples of Particular Groups Klein 4-group, Additive group of Integers modulo n, Multiplicative group of Integers modulo-p and permutation groups, Properties of groups, Subgroups, cyclic groups, Cosets, Lagrange's Theorem 
(RBT Levels: L 1, L2 and L3) 
LO: At the end of this session the student will be able to ] .Find the additive group of Integers modulo n, multiplicative group of Integers modulo-p 

2. Find the Cosets. 
3. Derive the lagranges theorem. 
Text Books: 

PSOt-2 
PS02-1 

CO2 

8 hrs 

POl-3 
P02-3 
P04-3 
P06-t 
P09-1 

P012 -1 
PSOl-2 
PS02-l 

l. Ralph P. Grimaldi, B V Ramana: "Discrete Mathematical Structures an Applit:d introduction", S th Edition, Pearson Education, 2004. 
2. Ralph P. Grimaldi: "Discrete and Combinatorial Mathematics", 5th Edition, Pearson Education. 



2004 .. 

Reference Books: 

I. Basavaraj S Anami and Venakanna S Madalli: "Discrete Mathematics - A Conceptbased 
approach", Universities Press, 2016 
2• Kenneth H. Rosen: "Discrete Mathematics and its Applications", 6th Edition, McGraw Hill, 
2007. 3. Jayant Ganguly: "A Treatise on Discrete Mathematical Structures", SanguinePearson, • 
2010. 

4. D.S. Malik and M.K. Sen: "Discrete Mathematical Structures Theory and Applications, Latest 
Edition, Thomson, 2004. 
5. Thomas Koshy: "Discrete Mathematics with Applications", Elsevier, 2005, Reprint 2008 

Useful Websites 

o https://youtu.be/xlUFkMKSB3Y (Propositional Logic) 

o https://youtu.be/oU60TuGHxe0 (Ml) 

o https://youtu.be/Dsi7x-A89Mw (Permutmion and Combination) 

o https://youtu.be/ B!Kq9Xo 5A (Relations) 

o https://youtu.be/A s7cm I 7K1 (Principle of Inclusion Exclusion) 

Useful Journals 
• Discrete mathematics-Journal-Elsevier 
• SIAM Journal on discrete mathematics 
• Discrete mathematics & applications-De Gruyter 
• Journalofgraphtheory 
Activity-Based Learning (Suggeste~ Activities in Class)/Practical-Based Learning 
• Quizzes 
• Assignments 
• Seminar 

Teaching and Learning Methods 

I . Lecture class: 40 hrs 

Assessment 

Type of test/examination: Written examination 
Continuous Internal Evaluation (CIE): 50 marks (Average best of two tests will be considered for 
25+assignment 25) 
Semester End Exam (SEE): 50 marks (students have to answer all main questions) 
Test duration: I hr :30 min 
Examination duration: 3 hrs 



CO to PO Mapping 

POl: Science and engineering Knowledge 
P02: Problem Analysis 
P03: Design & Development 
P04: Investigations of Complex Problems 
POS: Modem Tool Usage 
P06: Engineer & Society 

P07: Environment and Society 
P08: Ethics 
P09: Individual & Team Work 
POl0: Communication 
POll: Project Management & Finance 
P012: Life- long Learning 

PSOl: Understand fundamental and advanced concepts in the core areas of Computer Science and Engineering to analyse, design and implement the solutions for the real-world problems. 

PSO2: Utilize modern technological innovations efficiently in various applications to work towards the bettennent of society and solve engineering problems. 

CO-PO and PSO MAPPING: 
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Dr, C. VASUDEV Dr. K RAMA NARASIM~ 
Professor & HOD ~!\~ ,.. Principal/Director 

Department of Applied Science ~chool of Engineering and Managim 
K.S. School of Engineering & Managemel'lt Bengaluru - 560 109 

Bangalore - 560 109 
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K.S. SCll(JOL ()F ENGINEERING AND MANAGEMENT, 

BENGALURU - 560109 
DEPARTMENT OF CIVIL ENGINEERING 

2023-24 EVEN SEMESTER 

CO-P() Mapping 
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Course: Analysis of Structures 

Type:. Core I Course Code: BCV401 
No of I-lours 

Theory 
Practical/Field 

Tutorials Work/Allied Total/Week Total hours of Pedagogy 
(Lecture Class) 

Activities 
3 0 0 3 40 

Marks 
CIE SEE Total Credits 

50 50 100 3 

Aim/Objectives of the Course 

I. To understand the different forms of stn1ctural systems. 

2 To determine the strain energy and slope and deflection of beams trusses and frames . ' ' 
. 

3. To analyze arches and cable structures. 

4. To analyze different types of beams and frames using slope deflection method. 

5. To aanalyze different types of beains and fra1nes using moment distribution method. 

Course Learning Outcomes 
After completing the course, the students will be able to 

COJ Identify the different forms of structural systems and analyze the tn1sses. Applying (K3) 

CO2 Analyze and determine the stress resultants inarches and cables. Applying (K3) 
' 

I 

C03 
Analyze the indeterminate structures and sketch BMD and SFD using slope Analyzing (K4) 1 
deflection method. 

' I 

C04 
Analyze the indetenninate structures and draw BMD and SFD using moment Analyzing (K4) 
distribution method. 

cos Evaluate the slope and deflection in beams. frames and trusses by using 
Applying (K3) 

moment area method and energy principles. 

Syllabus Content 

Module I: Introduction and Analysis of Plane Trusses: Structural forms, Conditions of 
equilibrium, Compatibility conditions, Degree of freedom, Lineur und nonlinear analysis. 

Static and kinematic indeterminacies of structural systems, Types of trusses, Assumptions COI 

in analysis, Analysis of determinate trusses by method of joints and method of sections. 
8 hrs 



I 

LO: At the end of this session the student will be able to 

I. Definr equilibrium~ con1patibility conditions; linear and non-linear systems; 

geometric and material nun-Ii nearity. 
2. Explain statically d~t~rminatc an<l indetcnninat~ structures with examples. 

3. Distinguish between static and kinematic indeterminacies with examples. 
4. Determine the static and kinen1atic indetenninacies for the structures shown. 
5. Explain the salient features of stress-strain diagram for structural steel. 
6. Analyze the trusses shown using method of joints. Indicate the member forces and 

tabulate the results. 
7. Determine the n1cmbcr f orcc~ in the gi vcn truss using method of sections. 

Module 2: Arches and Cable Structures: Three hinged parabolic arches with supports at 
the same and different levels. Determination of normal thrust, radial shear and bending 
moment. Analysis of cables under point loads and UDL. Length of cables for supports at 
same and at different levels- Stiffening tn1sses for suspension cables. 

LO: At the end of this session the student will be able to, 
1. Detern1inc the reaction components at supports for the given arch and evaluate 

the BM, nonnal thrust and radial shear at the given distance. Also sketch the BMD. 
2. Explain the method of deriving equations for cable profile and tension in the cable 

when it is supported at the same level and subjected to horizontal UDL. 
3. Analyze the given cable and determine the length of the cable, max. and min. 

tensions developed in the cable and the size of the cable. 
4. Analyze the given cable and detennine the forces in the tower when. (i) cable 

passes over smooth pulley (ii) cable passes ovt:r saddle. 

1 Module 3: Slope Deflection Method: Introduction, sign convention, development of slope 
deflection equation; Analysis of continuous beams including settlement of supports; 
Analysis of orthogonal rigid plane frames including sway frames with kinematic 
indetenninacy up to 3. 

I 

I 

l 

LO: At the end of this session the student will be able to, 
I. Analyze a propped cantilever subjected to UDL of w k.N/n1 and span L, using slope­

dellection method. 

2. Analyze the given beam by slope-deflection method and draw bending 1noment 
diagram anJ shear force diagram. 

3. Analyze the given frame by slope-deflection method and draw bending moment 
diagram and shear force diagram. 

Module 4: Momrnt Distribution 1\-lrthod: Introduction. Definition of terms, 
Development or method. Analysis of continuous beams with support yielding, Analysis of 
orthogonal rigid plane frames including sway frames with kinematic indeterminacy up to 
3 

LO: At the end of this session the student will be able to, 
I. Explain fixed end moments for different loading conditions with relevant 

diagrams. 
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2. Analyze the given bean1 by moment-distribution method and draw bending 
111oment diagram and shear force diagram. 

3. Analyze the given frame by slope-deflection method and draw bending moment 
diagrain and shear force diagrnm. 

Module 5: Deflection of Ben ms: Moti1ent area method: Derivation, Mohr's theorems, sign 
convention; Application of moment. arcn method to determinate prismatic beams, beams of 
varying cross section; Use of moment diagram by parts. 
Strain Energy: Principle of virtual displacements, Principle of virtual forces, Strain energy 
and co1nplimentary energy, Strain energy due to axial force, bending, shear and torsion (No 
numerical). Castigliano's theoretns, application of Castigliano's theorems to calculate 
deflection of beams, trusses and frames (No numerical on unit load method). 

LO: At the end of this session the student will be able to, 
1. State and explain Mohr's theorems. 
2. State and explain Castigliano 's first and second theorems. 
3. Derive expressions for strain energy due to (i) axial force (ii) bending (iii) shear 

(iv) torsion. 
4. State the principles of vi1tual displacements and forces. 
5. Analyze the given beam by moment-area method. 

Suggested Learning Resources: 

Text Books 

• PO 12 -1 
PSOl-3 
PS02-2 

cos 

8 hrs 

POl-3 
P02-3 

POl2 -1 
PSOl-3 
PS02-2 

1. Reddy, C.S., Basic Structural Analysis, 3 rd. ed., Tata McGraw-Hill Education Pvt. Ltd., New 
Delhi, 2011. 

2. Hibbeler, R.C., Structural Analysis, 9th edition., Pearson publications., New Delhi, 2012. 
3. Thandavamoorthy, T.S., Structural Analysis, 6th edition., Oxford University press., New 

Delhi,2015. 
4. L S Negi and R S Jangid, HStructural Analysis", Tata McGraw-Hill Publishing Company Ltd. 
5. D S Prakash Rao, ""Structural Analysis: A Unified Approach", Universities Press. 
6. K.U. Muthu and H. Narendra, "Indeterminate Structural Analysis", IK International Publishing 

Pvt. Ltd. 

7. Gupta S P, G S Pundit and R Gupta, "Theory of Structures", Vol II, Tata McGraw Hill Publications 
company Ltd. 

8. V N Vazirani and MM Ratwani, "'Analysis of Structures'', Vol. 2, Khanna Publishers. 
9. Wang C K, "'Intermediate Stn1ctural Analysis", McGraw Hill, International Students Edition. S. 

Rajashekhara and G. Sankarasubramanian, ~'Comptttational Structural Mechanics,,, PHI Learning 
Pvt. Ltd. 

10. S S Bhavikatti, structural analysis, Vikas publishing house Pvt. Ltd., New Delhi. 
11. S Ramamrutham and R Narayanan, Theory of Structures, Dhanpat Rai Publishing Company. 

Web links and Video Lectures (c-Rcsources): 

l. Structural Analysis I video course by IIT Kharagpur https://nptcl.ac. in/courses/ l 05105166. 
2. Structural Analysis I video course by fIT Khnrttgpur !l!!ps://nptel.ac. inh;ourses/ I 05105 l 09. 



Useful Journals 

• Journal of Structural Engineering. 
• International Jounrnl of St111ctural Engineering nnd Annlysis. 

Teaching and Learning Methods 

I. Lecture class: 40 hrs 

Assessment 

Type of test/exa111ination: Written examination 
Continuous Internal Evaluation (CIE): 50 marks. Average of two internal assessment tests each 
of 25 marks. Sun1 of t\vo assignn1ents ( each of 25 Marks) shall be scaled down to 25 Marks. 
Semester End Exam (SEE): 100 marks (students have to answer all main questions) which will be 

I scaled do,:vn to 50 Marks. 
Test duration: I hrs 

Examination duration: 3 hrs• 

CO to PO Mapping 

PO 1: Science and engineering Knowledge 
P02: Proble1n Analysis 
P03: Design & Development 
PO4:lnvestigations of Complex Problems 
P05: Modern Tool Usage 
P06: Engineer & Society 

PO7:Environment and Sustainability 
P08:Ethics 
PO9:Individual & Team Work 
PO I 0: Communication 
PO 11 :Project Management & Finance 
PO12:Life Jong Learning 

PSOl: The proficiency in mathematics, physical and management sciences helps to excel in the 
areas of planning, analysis related to Civil Engineering systems. 

PSO2: Identify sustainable materials and technologies, code of practices in construction industry and 
transportation systems. 
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Professor & Heaa 

IQAC Coordinator Principal 

Dept. of Civil Engineering 
K.S. Group of Institutions 

'<.S. School of Engineering & Management 
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Or. K RAMA NARAStM~ 
Principal/Director 

~ S School of Engineering and Management 
88r,galuru - 560 10·9 




































