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Minutes of the BOS Meeting - R23 
The Board of studies meeting was held on I 0111 July, 2024 in the Department of Management Sc i~nces to di scuss the following points for R-23 regulations of II 8.Tech r & II Semesters • 
Derniled discussion on the following has been done. 

• The courses implemented under R-23 Regulations 
• Discussion on syllabus for new regulations(R-23) 
• Various steps to improve the skills & Knowledge of the students 

The following items ,vere also discussed and approved. 

• Detailed syllabus of II B.Tech I & fl Semesters 

The following courses were approved for II B.Tech I & II Semesters: 

I Semester: 

• _ Universal human values -understanding harmony and Ethical human conduct (Common to Civil,Mech,ECE,CSE,CSE(AI&ML) Branches) 

J[ Semester: 

• Design Thinking &Innovation (Common to Civil,Mech,ECE,CSE,CSE(AI&ML) 
Branches) 

• Managerial Economics and Financial Analysis (for Civil,ECE,CSE) 

• Optimization Techniques (for CSE (AI&ML) Branch) 

Names: 
I . Dr.D.Surya Chandra Rao 

Professor 
Department of Business and Management Studies 

_ Krishna University 
Machilipatnam 
INDIA 
Mob: 9440149149 
profdsraott.11, gmail.com 

Signatures: 

I ' I' 

I' ~"' I 

• l 



~ Dr ~111dl1t1 
Pr-Pfr~:-n, . 
Din,c1111 nrn.l Clwiqwr~()ll . 
ilP:1rd pf S11Hfo·~. 
~l·h<,nl flf l\'l:11wgcmc 111 S111 di~~­

.IN rt I 11) ,kruhnd. 
Mob: SOOS I 038 I 0 
~ i 11dh11 9991,il jntuh .,1c. in 

3. Dr.R.Shivnramprasnd 

Professor & Head 
Depnrt:ment of Commerce & Management Studies 

Acharya Naga,:juna University 

Guntur 
Mob: 9849856589 

raminenisivaram@yahoo.co.in 

Signatures of internal members with names: 

Name: 

Subject Coordinator: 

Mrs.K.Bhavani 

Asst.Professor 

Members: 

l. Mr.U.Eswar Krishna Nath 

Asst.Prof 

2. · Mrs.A .N. V.D.Padmaja 

Asst.prof 

Sign~ he Chairman: 

Dr.A. V.Raghuram 

Professor 

Signature 
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Accrcdifcd hy NAAC & NBA (CSE, £CE, & ME) Approved by AI CTE, New Delhi & Affiliated to .J NTUK, Kal<in adu Na nd:unuru-521369, Pcdana Manda! , Krishna District, Andhra Prade,;h ,lndia SYLLABUS FOR 11.B.TECH I SEMESTER 
(Common to all Branches) 

II Year I Semester 

1~1: 1:1~1 UNIVERSAL HUMAN VALUES- UNDERSTANDlNG HARMONY AND 
ETHICAL HUMAN CONDUCT 

Course Objectives: 
• To help the students appreciate the essential complementary between 'VALUES' and 'SKILLS' to ensure sustained happiness and prosperity which are the core aspirations of all human beings. 
• To facilitate the development of a Holistic perspective among students to wards life and profession as well as towards happiness and prosperity based on a correct understanding of the Human reality and the rest of existence. Such holistic perspective forms the basis of Universal Human Values and movement towards value-based living in a natural way. • To highlight plausible implications of such a Holistic understanding in terms of ethical human conduct, trustful and mutually fulfilling human behaviour and mutually enriching interaction with Nature. 

Course Outcomes: 
• · Define the terms like Natural Acceptance, Happiness and Prosperity (Ll ,L2) • Identify one's self, and qne's surroundings (family, society nature)(Ll,L2) • Apply what they have learnt to their own self indifferent day-to-day settings in real life (L3) 
• Relate human values with human relationship and human society. (L4) • Justify the need for universal human values and harmonious existence (LS) 
• Develop as socially and ecologically responsible engineers (L3, L6) 

Course Topics 
The course has 28 lectures and 14 tutorials in 5 modules. The lectures and tutorials are of !-hour duration. Tutorial sessions are to be used to explore and practice what has been proposed during the lecture sessions. 
The Teacher's Manual provides the outline for lectures as well as practice sessions. The teacher is expected to present the issues to be discussed as propositions and encourage the stud~nts to have a dia_logue. 

1 



ENGINEERING CURRICULAM-2023 SVIET B.Tech. R 23 Regulations 

llNJT .I · . . 
. Introduction to Vnluc Educnt1on (6 lectures and J tutorials for practice 

sess ion) 

Lec ture I: Right Understanding, Relationship nnd Physical Facility (Holistic 
Dl!vclopmcnt nnd the Role of Educntion) 
~ec1u~e 2: Understanding Value Educntion 
l lllonal I: Practice Session PS I Sharing about Oneself 
Lecture3: self-exploration as the Process for Value Education 
Lccture4 :Continuous Happiness and Prosperity-the Basic Human Aspirations 

Tutorial 2: Practice Session PS2 Exploring Human Consciousness 

Lecture 5: Happiness and Prosperity - Current Scenario 

Lecture 6: Method to Fulfill the Basic Human Aspirations 

Tutorial 3: Practice Session PS3 Exploring Natural Acceptance 

UNIT II Harmony in the Human Being (6 lectures and 3 tutorials for practice session) 

Lecture 7: Understanding Human being as the Co-existence of the self and the body. 

Lecture&: Distinguishing between the Needs of the self and the body 

Tutorial 4: Practice Session PS4 Exploring the difference of Needs of self and body. 

Lecture 9: The body as an Instrument of the self 

Lecture 10: Understanding Harmony in the self 

Tutorial 5: Practice Session PSS Exploring Sources oflmagination in the self 

Lecture 11: Harmony of the self with the body 

Lecture] 2:Programme to ensure self-regulation and Health 

Tutoria16:Practice Session PS6 Exploring Harmony of self with the body 

UNIT III Harmony in the Family and Society(6lectures and 3tutorials for practice session) 

Lecture 13: Harmony in the Family- the Basic Unit of Human Interaction 

Lecture 14: 'Trust' - the Foundational Value in Relationship 

Tutorial 7: Practice Session PS7 Exploring the Feeling of Trust 

Lecture 15: 'Respect' - as the Right Evaluation 

Tutorial 8: Practice Session PS8 Exploring the Feeling of Respect 

Lecture 16: Other Feelings, Justice in Human-to-Human Relationship 

Lecture 17: Understanding Harmony in the Society 

Lecture! 8:Vision for the Universal Human Order 

Tutorial9:Practice Session PS9 Exploring Systems to fulfil Human Goal 

UNIT IV Harmony in the Nature/Existence( 41ecturesand2tutorialsforpractice session) 

Lecturel9:Understanding Harmony in the Nature 

Lecture 20: Interconnectedness, self-regulation and Mutual Fulfilment among the Four Orders 

of Nature 
Tutorial 1 O: Practice Session PS 10 Exploring the Four Orders of Nature 

Lecture 21 :' Realizing Existence as Co-existence at All Levels 

Lecture22:The Holistic Perception of Harmony in Existence 

Tutorial 11: Practice Session PS 11 Exploring Co-existence in Existence. 

2 
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l c-.· tul'(" : .~ NM um I Accrrt :lnl'r ,1f l luman V:ihrrs 
I l"c l\11\' 2-1 : Drlimtivcnr~~ of (Ethirnl) ll umnn Conduct 
TutC'ns.l l: · Prarnrr Session PS 12 Exploring Ethical llumnn Conduct 
l <',t\ll\' ~~:A Basis for Humanistic Education. Humanistic Constitut ion and Uni versa l I luman Order Ll"x·ture~6: Compl'tencc in Professional Ethics 
Tutori al 13: Pr:irt iCl' Session PS I 3 Exploring Humanistic Models in Education 
Ll'c tun- :. 7: Holistic Technologies. Production Sys tems and Management Models-Typical Cnsc Studies 

l..ecrure 28: Strategies for Transition towards Value-based Life and Profession 
TutoriaJ 14 :Practice Session PS 14 Exploring Steps ofTransition towards Universal Human Order 

Practice Sessions for UNIT I - Introduction to Value Education 
PS l Sharing about Oneself 
PS2 Exploring Human Consciousness 
PS3 Exploring Natural Acceptance 

Practice Sessions for UNIT II - Harmony in the Human Being 
PS4 Exploring the difference of Needs of self and body 
PS5 Exploring Sources oflmagination in the self 
PS6 Exploring Harmony of self with the body 

Practice Sessions for UNIT III - Harmony in the Family and Society 
PS7 Exploring the Feeling of Trust 
PS 8E>...1J I oringtheF eel i ngofRespect 
PS9ExploringSystemstofulfi1HumanGoal 

Practice Sessions for UNIT IV -Harmony in the Nature (Existence) 
PS 10 Exploring the Four Orders of Nature 
PS 11 ExploringCo-existenceinExistence 

Practice Sessions for UNITY-Implications of the Holistic Understanding-a Look at Professional Ethics 
PS12Exploring Ethical Human Conduct 
PS l 3Exploring Humanistic Models in Education 
PSl4Exploring Steps ofTransition towards Universal Human Order 

READINGS: 
TextbookandTeachcrsManual 

a. TheTex1book 

R R Gaur, R Asthana, G P Bagaria, A Foundation Course in Humon Values and Proj~ssiona/ Ethics, 2nd Revised Edition, Excel Books, New Delhi, 2019. ISBN 978-93-87034A7-I b. TheTeacher'sManual 
R R Gc1ur, R Asthana, G P Bagaria, 1eachers' Manual for A Fvwulatio,1 Co 11r.H' in llw11a11 

3 



ENGINEERING CURRICULAM-2023 SVIET O Tech . H 23 Rogul.itioM 

Rc-fNl'nrt Hook.~ 

l k ,·,·,m l 1dm E~t,mch1~l'll. ANngomj.JccvnnVidya Praknshnn, Arnnrkmirn k, 1999· 

: iill!non l .:i/110.A .N.Tri pnth i. NcwAgc lntl .Publishcrs.NcwDclhi ,2004 . 

.< I'h<" Siem· o{S11{/!(Book). 

J . The ... v or:i of/i(i· fapcrim<'11ts with Truth-by Mohandas Karamchand Ga ndhi 

5. Smo/li.s Bco11t{fi1I-E.F Schwnacher. 

6. Slowi.f BMw(fi,1-Cecile Andrews 

7. Eccmor,~1· cf Permanence-JC Kumarappa 

S. Bharat Mein Angreji Raj- Pandit Sunderlal 
0 . Rcdisc01·ering India-by Dharampal 

10. Hind Swaraj or Indian Home Rule-by Mohandas K.Gandhi 

I I . India r,Vi,,s Freedom-Maulana Abdul Kalam Azad 

12. 1'ireka11anda-Romain Rolland(English) 

13. Gandhi-Romain Rolland(English) 

Mode of Conduct: 
Lecture hours are to be used for interactive discussion,placing the proposals about the topics at 

hand and motivating students to reflect, explore and verify them. 

Tutorial hours are to be used for practice sessions. 

While analyzing and discussing the topic, the faculty mentor's role is in pointing to essential 

elements to help in sorting them out from the surface elements. In other words, help the students 

e.xpJore the important or critical elements. 

In the discussions, particularly during practice sessions (tutorials), the mentor encourages the 

srudent to connect with one's own self and do seJf.;bservation, self-reflection and self­

explorarion. 

Scenarios may be used to initiate discussion. The student is encouraged to take up "ordinary" 

situations rather than" extra-ordinary" situations. Such observations and their analyses are 

shared and discussed with other students and faculty mentor, in a group sitting. 

Tutorials (experiments or practical) are important for the course. The difference is that the 

laboratory is every day life, and practical are how you behave and work in real life. Depending 

on the nature of topics, worksheets, home assignment and/or activity are included. The practice 

sessions (tutorials) would also provide support to a student in performing actions commensurate 

to his/her beliefs. It is intended that this would lead to development of commitment, namely 

behaving and working based on basic human values, 

It is recommended that this content be placed before the student as it is, in the form of a 

basic foundation course, with out including any thing else or excluding any part of this content. 

Additional content may be offered in separate, higher courses. This course is to be taught by 

facul ty from every teaching department, not exclusively by any one department. 

Teacher preparation with a minimum exposure to at least one 8-day Faculty Dcvclopm~nt 

Program on Universal Human Values is deemed essential. 
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OolinrRrsourc-r$: 
I . ht1ps://fdp-si.nicte-india.org!UHV­

ll%20Clnss%20Notes%20&%20Handouls/UHV%20Handout%20 I -
ln1rod 11ction%20to%20Value%20Education.pdf 

2 • https://fd p-si.aicte-india.org/U HV-
11%20Class%20Notes%20&%20Handouts/UHV%201-landout%202-
Ham,ony%20in%20the%20Human%20Being.pdf 

3. https://fdp-si.aicte-india.org/UHV­
Il%20Class%20Notes%20&%20Handouts/UHV%20Handout%203-
Hannony%20in%20the%20Family.pdf 

4. https:/ /fd p-si .aicte-i ndia.org/UHV%201 %20Teaching%20Materi al/D3-
S2%20Respect%20J uly%2023. pdf 

5. https://fdp-si .aicte-india.org/UHV­
II%20Class%20Notes%20&%20Handouts/UHV%20Handout%205-
Harmony%20in%20the%20Nature%20and%20Existence.pdf 

6. https://fdp-si.aicte-indiaorg/down1oad/FDPTeachingMaterial/3-days%20FDP­
SI%20UHV%20Teaching%20Material/Day%203%20Handouts/UHV%203D%20D3-
S2A %20U nd%20Nature-Existence. pdf 

7. https://fdp-si.aicte­
indiaorn/UHV%20Il%20Teaching%20Material/UHV%20II%20Lecture%2023-
25%20Ethics%20v I. pdf 

8. https://www.studocu.com/in/document/kiet-group-of-institutions/universal-human­
values/chapter-5-holistic-understanding-of-harmony-on-professional-ethics/62490385 

https://on1inecourses.swayam2.ac.in/aic22 ge23/preview 
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Minutes of the 13OS Meetin g - R2J 

The Bl"\!l:rd of studies meeting was held on 11 th July,2024 in the Department of Mathematics to discuss the following points for R-23 regulations of II B.Tech I & II Semesters . 

Detailed discussion on the following has been done. 

• The courses implemented under R-23 Regulations 
• Discussion on syllabus for new regulations(R-23) 
• Various steps to improve the skills & Knowledge of the students 

The following items were also discussed and approved. 

• Detailed syllabus of II B.Tech I & II Semesters 

The following courses were approved for II B.Tech I & II Semesters: 

I Semester: 

• Discrete Mathematics & Graph Theory (for Computer Science & Engineering & 
Artificial Intelligence and Machine Learning) 

• Numerical Methods and Transform Techniques ( for Mechanical Engineering) 
• Numerical Techniques and Statistical Methods (for Civil Engineering) 

II Semester: 
• Probability & Statistics (for Computer Science & Engineering & 

Artificial Intelligence and Machine Learning) 
• . Complex Variables ,Probability and Statistics (for Mechanical Engineering) 

Names: 
I. Dr.K.Sobhanbabu 

Professor 
Department of Mathematics 
JNTUK,Narasarao Pet 
A ndhrapradesh 
INDIA 
Mob: 9573620555 
ksobhanjnlu(cl),gmail .com 

Signatures: 

C 
KRISHNA UNIVERSITY 

RUDRAYARA M (V) 
IIACHILIPAT~AM · 5~1 001S 
A,HOHRA PR•oesH, IN01 A 
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Der artment 0f Mathematics 
SiddarLha /\ cad em) of Higher Education 
Yija~·a" ada 

Signatu res of internal members with names: 

Name: 

Subject Coordinator: 
Dr.K.N. Swamy 
Assoc.Professor 

Members: 

l. Mr.M.L.L.Phanikanth 
Asst.prof 

2. Mr.P.V.Naresh 
Asst. Prof 

3. Ms.G.Manasa 
Asst. Prof 

4. Mrs.B.Mounika 
Asst.prof 

Signtf:,~e Chairman : 

Dr. A. V.Raghuram 
Prufe~~or 

Signature 
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SYLLABUS FOR JI.B.TECII I SEMESTER 
(for Computer Science & Engineering ( Al&ML)) 

II Year I Srmrstcr 

DISCRETE MATHEMATICS AND GRAPH THEORY 

Course Objectives: 

l_[,_J_!_L!1£j 
fTfoJ O DJ 

• To inlroduce the students to the topics and techniques of discrete methods and 
combinatorial reasoning. 

• To introduce a wide variety of applications. The algorithmic approach to the solution 

of problems is fundamental in discrete mathematics, and this approach reinforces the 

close ties between this discipline and the area of computer science. 

Course Outcomes: At the end of the course students will be able to 

I. Build skills in solving mathematical problems (13) 

2. Comprehend mathematical principles and logic (14) 

3. Demonstrate knowledge of mathematical modeling and proficiency in using 

mathematical software (16) 

4. Manipulate and analyze data numerically and/or graphicallysing appropriate Software 

(13) 

5. How to communicate effectively mathematical ideas/results verbally or in writing 

(Ll) 

UNIT-I: Mathematical Logic: 

Propositional Calculus: Statements and Notations, Connectives, Well Formed Formulas, 

Truth Tables, Tautologies, Equivalence of Formulas, Duality Law, Tautological Implications, 

Normal Fonns, Theory of Inference for Statement Calculus, Consistency of Premises, 

Indirect Method ofProof, Predicate Calculus: Predicates, Predicative Logic, Statement 

Functions, Variables and Quantifiers, Free and Bound Variables, Inference Theory for 

Predicate Calculus. 

UNIT-II: Set Theory: 
Sets: Operations on Sets, Principle of Inclusion-Exclusion, Relations: Properties, Operations, 

Partition and Covering, Transitive Closure, Equivalence, Compatibility and Partial Ordering, 

Hasse Diagrams, Functions: Bijective, Composition, Inverse, Permutation, and Recursive 

Functions, Lattice and its Properties. 

UNIT-III: Combinatorics and Recurrence Relations: 
Basis of ·Counting, Permutations, Permutations withRepetitions, Circular and Restrictt!d 

Permutations, Combinations, RestrictedCombinations, Binomial and Multin'ominl 

Coefficients and Theorems. 
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HN 11111·11rr Hrl 11 tlnn, : 
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ltc-1111n-1H c Rl'l ,111 011, h) ~11h, 1,101m11 rrnd <,cncrn11111{ I unction<,. Method of Charnocmt1<­

I\ ,,,,,,. :-.Ph 1n1: ln)11,mnj!t·m·n11~ Rn11rrcnrr Rclntion~ 

l ' '\IT-I\ ': <:m ph Throry: 

Ba., ,c ( oncrpb. Graph 1 hcory and its Applications, Subgraphs, Graph Representation-;: 

\d.1nrcnq nnd lncidcncc Ma1riccs, lsornorr,hic Graphs, Paths and Ci rcuitc;, Eulerian and 

l l:irn1hon1nn Grar,h!>. 

ll nit- \ ': Multi Graphs 
Mul11graphs. 13ipani1c and Planar Graphs, Euler 's Theorem, Graph Colouring and Covering. 

Chromatic Number, Spanning Trees, Prim 's and Kruskal's Algorithms, BFS and DFS 

Spanning Trees. 

TEXT BOOKS: 

l . Discrete Mathematical Structures with Applications to Computer Science, J. P. 

Tremblay and P. Manohar, Tata McGraw Hill. 

2. Elements of Discrete Mathematics-A Computer Oriented Approach, C. L.Liu and D. 

P. Mohapatra, 3rd Edition, Tata McGraw Hill. 

3. Theory and Problems of Discrete Mathematics, Schaum's Outline Series, Seymour 

Lipschutz and Marc Lars Lipson, 3rd Edition, McGraw Hill. 

REFERENCE BOOKS: 

I. Discrete Mathematics for Computer Scientists and Mathematicians, J. L.Mott, A. 

Kandel and T. P. Baker, 2nd Edition, Prentice Hall oflndia. 

2. Discrete Mathematical Structures, Bernand Kolman, Robert C. Busby andSharon 

Cutler Ross, PHI. 
3. Discrete Mathematics, S. K. Chakraborthy and B.K. Sarkar, Oxford, 2011. 

4. Discrete Mathematics and its Applications with Combinatorics and GraphTheory, K. 

H. Rosen, 7th Edition, Tata McGraw Hill. 

V 
REGISTRAR 
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RUORA~ARAM (V) 
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SYLLABUS FOR 11.0.TF:C II I Sf.1\J ESTEI~ 
\1 f,( JI \'\I ( ,\ L t , Gt\. f f, fU'(, 

II \'air I Semester 

1'tMERICAL ;\fETHODS AN D TRA NSFORM TECHNIQ UES 

Course Objectives: 
• To elucidate the different numerical methods to solve nonlinear algebraic equati ons 
• To disseminate the use of different numerical techniques for carrying out numerical 

integration. 
• To furnish the learners with basic concepts and techniques at plus two level to lead 

them into advanced level by handling various real world applications. 

Course Outcomes: 

1. haluaie the approximate roots of polynomial and transcendental equations by 
different algorithms. Apply Newton's forward & backward interpolation and 
Lagrange's formulae for equal and unequal intervals (L3) 

2. Apply numerical integral techniques to different Engineering problems. Apply 
different algorithms for approximating the solutions of ordinary differential equations 
with initial conditions to its analytical computations (L3) 

3. Apply the Laplace transform for solving differential equations (L3) 
4. Find or compute the Fourier series of periodic signals (L3) 
5. Know and be able to apply integral expressions for the forwards and inverse Fourier 

transform to a range of non-periodic waveforms (L3) 

UI\TI - I: Iterative Methods: 
Introduction - Solutions of algebraic and transcendental equations: Bisection method -
S.,,.,cam method - Method of false position - Iteration method - Newton-Raphson method 
(Simultaneous Equations) 
Interpola!ion: Newton's forward and backward formulae for interpolation - Interpolation 
with unequal intervals - Lagrange's interpolation formula 

UNIT - II: Numerical integration, Solution of ordinary differential equations nith 
initial conditions: 

Trapezoidal rule- Simpson's I/3rd and 3/81h rule- Solution of initial value problems by 
Taylor's series- Picard 's method of successive approximations- Euler's method' =-Runge­
Kutta me1hod (second and fourth order) - Milne's Predictor and Corrector Method." ~: · • · -
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\ !\IT - Ill : I .. Qplnrr Tr!l n~fo rm~: 

Dc fir11 11t)n of LlplJcc transfomi · Laplace transforms of standard funct ions - Propertic'> ()f I ,1 r hm· Trnnsfonns - Shifting theorems-Transforms of derivatives and integrals - Unit step !unrnon - D, r.ic'c; delta functi on - Inverse Laplace transfo rms - Convolution theorem (with \)U t proof) 

Applications. Sol vi ng ordinary difTerential equations (i nitial va lue problems) and integro differential equat ions using Laplace trans forms. 

UN IT - IV: Fourier series: 

Introduction- Periodic fu nctions - Fourier series of periodic function -Dirichlet 's conditions - Even and odd func tions -Change of interval- Half-range sine and cosine series. 

UNIT - V: Fourier Transforms: 

Fourier integral theorem (without proof) - Fourier sine and cosine integrals - Infinite Fourier transfonns - Sine and cosine transfonns - Properties- Inverse transfonns - Convolution theorem (without proof)- Finite Fourier transfonns. 

Text Books: 

1. B. S. Grewa~ Higher Engineering Mathematics, 44th Edition, Khanna Publishers. 2. B. V. Ramana,Higher Engineering Mathematics, 2007 Edition, Tata Mc. Graw Hill Education. 

Reference Books: 

1. Erwin Kreyszig,Advanced Engineering Mathematics, 10th Edition, Wiley-India. 2. Steven C. Chapra,. Applied Numerical Methods with MATLAB for Engineering and Science,Tata Mc. Graw Hill Education. 
3. M. K Jain, S.RK Iyengar and RK Jain, Numerical Methods for Scientific and Engineering Computation, New Age International Publications. 
4. Lawrence Turyn,Advanced Engineering Mathematics, CRC Press. 

~~R 
KRISHNA UNIVERSITY 
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~RI Vr\SAVI INSTITl lTE OF EN(;INEEIHN<; & n :c 11 NOf.()(;y 
(Al JI ONOMOI JS) 

Accredited hy NAAC & NBA (CSE, F: CE, & ME) 
•-- ..... Approvrd by AI CTE, New Delhi & Affiliated to .J NTU K, Kakin a(fa 

Nnndamuru-521369, Pedann Manda!, Krishna District, Antlhra Pratlcsh,lnd ia 
SYLLABUS FOR 11.B.TECH I SEMESTER 

CIVIL ENGINEERING 

II Year I Semester 

NUMERICAL TECHNIQUES AND STA TJSTICAL METHODS 

Course Objectives: 

' To elucidate the different numerical methods to solve non linear algebraic equations 
• To disseminate the use of different numerical techniques for carrying out numerical 

integration. 

· To familiarize the students with the foundations of probability and statistical methods. 
• To equip the students to solve application problems in their disciplines. 

Course Outcomes: 
1. Evaluate the approximate roots of polynomial and transcendental equations by different 

algorithms. Apply Newton's forward & backward interpolation and Lagrange's 
fonnulae for equal and unequal intervals (L3) 

2. Apply numerical integral techniques to different Engineering problems. Apply different 
algorithms for approximating the solutions of ordinary differential equations with initial 
conditions to its analytical computations(L3) 

3. Apply discrete and continuous probability distributions(L3) 
4. Design the components of a classical hypothesis test(L6) 
5. Inferthestatisti cal inferential methodsbasedonsmai landlargesam p Ii ngtests(L4) 

UNIT-I: Iterative Methods: 
Introduction- Solutions of algebraic and transcendental equations: Bisection method- Secant 
method-Method of false position-Iteration method-Newton-Raphson method (One variable 
and simultaneous Equations) 
Interpolation: Newton's forward and backward fonnulae for interpolation-Interpolation with 
unequal intervals - Lagrange's interpolation formula 

UNIT-II: Numerical integration, Solution of ordinary differential equations with initial 
conditions: 

Trapezoidal rule- Simpson's I/3 rdand 3/8~1rule- Solution of initial value problems by 
Taylor's series-Picard's method of successive approximations-Euler's meth9d- Runge- Kutta 
method (second and fourth order) - Milne's Predictor and Corrector Me,thod. 

1 

• 
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\ 1Nl1'- lll : rroh11hili1y and Oistrihutions: 

l1 n~r·~ th('0r<.·m - Rnndom vnrinbb - Discrete and Continuous random variables - Distribution 
fun l't 10n~- Prob::ibility mnss function .Probability density function and Cumulative distribution 
tutK\H)n, - M3thcmnti cnl Expectntion nnd Variance - Binomial. Poisson, Uniform and Normal 
d1 ~1n hu1 ions. 

UN IT- IV: Sampling Theory: 

Introduction - Population and Samples - Sampling distribution of Means and Variance 
(defini tion only) - Point and Interval estimations - Maximum error of estimate - Central limit 
theorem (without proof)- Estimation usingt,iand F-distributions. 

UNIT-\1 :Tests of Hypothesis: 

Introduction - Hypothesis - Null and Alternative Hypothesis - Type I and Type II errors -
Level of significance- One tail and two-tail tests - Test of significance for large samples and 
Small Samples: Single and difference means - Single and two proportions -Student's t- test,F­
test, =--test. 

Textbooks: 
1. B.S.Grewal,Higher Engineering Mathematics,44t11Edition,KhannaPublishers. 
2. MillerandFreund's,Probability and Statistics for Engineers,7/e,Pearson,2008. 

Reference Books: 
1. Steven C. Chapra, Applied Numerical Methods with MATLAB for Engineering and 

Science,Tata Mc. Graw Hill Education. 
2. M.K.Jain,S.R.K.lyengar and R.K.Jain,Numerica\ Methods for Scientific and 

Engineering Computation, New Age International Publications. 
3. Lawrence Turyn, Advanced Engineering Mathematics, CRC Press. 
4. S.C.GuptaandV.K.Kapoor,FundamentalsofMathematicalStatistics, l 1/e, Sultan Chand 

& Sons Publications, 2012. 
5. SbronL.Myers,KeyingYe, Ronald EWalpole,ProbabilityandStatisticsEngineers and 

the Scientists,&1h Edition, Pearson 2007. 
6. Jay L Devore, Probability and Statistics for Engineering and the Sciences, 8th Edition, 

Cengage. 

v1 
REGtSTRAR 

KRISHNA VNJVERSJlY 
RUDRAVARAM (V) 

MACHtllPATNAM - 521 004 
ANDHP ti ~;; ;. ::iESH, INDrA 2 
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~n,, t\ ~i\ \ ' I l i'l~r irI 111 . 01 I \(,t,\it:i,:tH :,c .. ~ I E< ll i\1 01.()C ; \' 
(Al l I ONOMOI JS) 

ArrmlitC'<I hy NAA(' &. NBA (CSE, ECE, & Ml".) Appro, NI hy AICTE, New Drlhi l~ Affiliated 10 .J NTlJI<, l<al<inacla Nondnmurn-521J(,(), Pcdana Mandal, Krishna District , Anclhra Prade'lh.lnd ia SYLLABUS l~OR 11.B.TECH II SEMESTER 
(for Computer Science & Engineering & (/\I&ML)) 

11 Y car II Semester 

PROBABILITY AND STATISTICS 
Course Objectives: 

• To familiarize the students with the foundations of probability and statistical methods • To impa11 probability concepts and statistical methods in various applications Engineering 
Course Outcomes: Upon successful completion of this course, the student should be able to 1. Classify the concepts of data science and its importance(L2) 

2. Interpret the association of characteristics and through correlation and regression tools (L4) 

3. Apply discrete and continuous probability distributions(L3) 
4. Design the components of a classical hypothesis test(L6) 
5. Infer the statistical inferential methods based on small and large sampling tests(LA) 

Unit-I: Descriptive statistics and methods for data science: 
Data science - Statistics Introduction -Population vs Sample -Collection of data - primary and secondary data-Type of variable: dependent and independent Categorical and Continuous variables -Data visualization - Measures of Central tendency - Measures of Variability -Skewness - Kurtosis. 

UNIT-II: ·Correlation and Regression: 

Correlation- Correlation coefficient-Rank correlation. 
Linear Regression: Straight line - Multiple Linear Regression - Regression coefficients and properties - Curvilinear Regression: Parabola - Exponential - Power curves. 

UNIT-Ill: Probability and Distributions: 

Probability- Conditional probability and Baye's theorem - Random variables - Discrete and Continuous random variables- Distribution functions -Probability mass function, Probability density function and Cumulative distribution functions-Mathematical Expectation and Variance- Binomial, Poisson, Uniform and Normal distributions. 



E.NGINEERING CURRICULAM-2023 SVIET 8 .Toch. R 23 Regulatlon0 

\ IN1 r - 1\': Sn rnpling Th<'ory: 

lntrC'd11n ion - Populntion nnd Snmplcs - Sampl ing distribution of Means and Variance l dr(, nit i('lnonly)- Poi ntondl ntcrvolcst imat ions- Maxi mumerrorofcsti mate-Central 
2 limi t tlll'CIITm(without proof)- Estimation using t, ar«I F-distributions. 

l lNlT-V:Tcsts of Hypothesis: 

Introduction - Hypothesis - Null and Alternative Hypothesis - Type I and Type II errors - Level of significance - One tail and two-tail tests - Test of significance for large samples and Small Samples: Single and difference means - Single and two proportions -
2 

Srudent · st-test, F-test, X -test. 

Text Books: 

• Miller and Freund's,Probability and Statistics for Engineers,7/e,Pearson,2008. 

• S. C. Gupta and V.K Kapoor, Fundamentals of Mathematical Statistics, 11/e, 
Sultan Chand & Sons Publications, 2012. 

Ref erenceBooks: 
• Shron L. Myers, Keying Ye, Ronald E Walpole, Probability and Statistics 

Engineers and the Scientists,&tl' Edition, Pearson 2007. 
• · Jay I. Devore, Probability and Statistics for Engineering and the Sciences, &'h 

Edition, Cengage. 
• Sheldon M. Ross, Introduction to probability and statistics Engineers and the 

Scientists, 4th Edition, Academic Foundation, 2011. 
• Johannes Ledolter and Robert V. Hogg, Applied statistics for Engineers and 

Physical Scientists, 3rd Edition, Pearson, 2010. 

~ 
KRISHNA UNIVERSrfY 

RUORAVARAM (V) 
MACHILIPA:TNAM - 521 004 
ANO HPA ftFiADESH, fN OIA 
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SHI Vi\S/\VI IN ST ITUTE OF ENGIN EERING & TF.CIINOI.OGY 
(/\llTONOMOUS) 

Accredited by NAAC & NBA (CSE, ECE, & ME) Approved by AICTE, New Delhi & Affiliated to JNTUK, I<akinada Nandamuru-521369, Pedana Mandal, Krishna District, Andhra 
Pradesh,lndia 

SYLLABUS FOR 11.B.TECH II SEMESTER 
MECHANICAL ENGINEERING 

11 Year ll Semester 

COMPLEX VARIABLES, PROBABILITY AND STATISTICS 
Course Objectives: 

• To familiarize the complex variables. 
To familiarize the students with the foundations of probability and statistical methods. 

• To equip the students to solve application problems in their disciplines. 

UNIT-I: Functions of a complex variable and Complex integration: 
Introduction-Continuity -Differentiability-Analyticity -Cauchy-Riemann equations in Cartesian and polar coordinates-Harmonic and conjugate harmonic functions-Milne­Thompson method. 
Complex integration: Line integral -Cauchy's integral theorem -Cauchy's integral formula-Generalized integral formula (all without proofs) and problems on above theorems. 

UNIT-II: Series expansions and Residue Theorem: 
Radius of convergence - Expansion in Taylor's series, Maclaurin's series and Laurent series. 
Types of Singularities :lsolated-Essential-Poleoforderm- Residues-Residue 
Theorem (without proof)-Evaluation ofreal integral of the types(~

00 
f(x) dx 

And Jt211 f(cos 0, sin 0) d0 

UNIT-III: Probability and Distributions: 
Review of probability and Baye's theorem - Random variables - Discrete and Continuous random variables - Distribution functions - Probability mass function, Probability density function and Cumulative distribution functions - Mathematical Expectation and Variance - Binomial, Poisson, Uniform and Normal distriblitio~s. 
UNIT-IV: Sampling Theory: 
Introduction-Population and Samples -Sampling distribution of Means and Variance (definition only)-Central limit theorem (without proof)-Representation of the normal theory distributions- Introduction to t, x2 and F-distributions- point and interval estimations - maximum error of estimate. 
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_L,vtf\/ 

\ ' 11 \ T~t, «) f lh polht"1, : 
ln111)d1H l lt) n 11,1)1) \h (' '- i' N11ll ,ltld /\lt1•rn ,1tiv(' ll ypo!l1 (',ic, Typr I ;i nd 1 yp<' II error', l n·d 01 , 1r.ni nr,,nr<'-Onc 1.11 I ,111<] tw o-t;HI tcc; tc; - Tec;tc; conce rni ng 0 11 c rncan ;i nd two m1,~n'-( l~Wf.t' ,1nd Sm.ill -,amples )-Trsts on proporl ions. 

Irn Boo k,"' ; 
1 B.S Grew;1l. Higher Engi neeringMalhematics,44/ c,Kh anna Publishers. 2 Miller and Freund's, Probability and Statistics fo rEngineers,7 / e,Pea rson,2008. Rcfcrcncr Book,c;: 

1. J.\V.BrownandR.V.Churchill,ComplexVariablesandApplications,9/e, Mc­Graw Hill. 2013. 
2. S.C.GuptaandV.K.Kapoor,FundamentalsofMathematicalStatistics,11/e, Sultan Chand &Sons Publications,2012. 
3. Jay l. Devore, Probability and Statistics for Engineering and the Sciences, 8/ e, (engage. 
4. ShronL. Myers, Keying Ye, Ronald EWalpole, Probability and Statistics .Engineers and the Scientists,8/e,Pearson2007. 
5. Sheldon, M.Ross, Introduction to probability and statistics Engineers and the Scientists, 4/e, Academic Foundation,2011. 

OnlineLearningSources: 

• htt.ps: //archive.nptel.ac.in/courses /l l l /103 /111103070/ 
• https: //bietac.in /pdfs /PROBABILITY%20AND%20STATISTI CS%20&%20CO MPLEX%20VARIABLES.pdf 
• htt.ps: / /archive.nptel.ac.in /courses /111 /105 /111105090 / 
• httJ>://acl.digimatin/nptel/courses /video/111102160/L23.html 
• https://onlinecourses.nptel.ac.in /noc21 ma57 /preview 

CourseOutcomes: 

cos Statements Blooms 
Level (01 lApply Cauchy-Riemann equations to complex functions in L3 

\ order to determine whether a given continuous function is 
lanalytic 

1 CO2 Make use of the Cauchy residue theorem to evaluate certain L3 
integrals 

C03 Infer the statistical inferential methods based on small and L4 
arge sampling tests 

C04 .:ind the differentiation and integration of complex functions LS 
used in engineering problems 

--LCO!i Designthe components of a classical hypothesis test l.6 
-

\f'REGtS-mAR 
~q,sHNA I lNIVERSrrv 



r 
! 

- ------ - -

ENGINEl: RING CURRICULAM-2023 
SVIET 8 .Toch . R 23 Regulations 
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~nt \ -\~A \' l JN~l 11 \ I E OF EN <:I NE l·JHM ; & Tf·.Cll i"H>LOC ; \' (/\ I l l ON( >MO\ JS) 
Mrmlitrd hy NAAC & NRA (CSE, F.CE, & ME.) :\pp rovrd hy AICTE. New Oclhi &. Affiliated to .J NTU I< , Kakin ada N:rn dumuru-521369. Pcdana Mancia!, Krishna District, Andhra Pradcsh,lndia SYLLABUS FOR 11.B.TECII II SEMESTER (for Chit Enginrcring ,Computer Science & Engineering & Electronics And Communication Enginccrine) 

II Year ll Semester I~ I: I: I~ I MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS 
Course Objectives: 

• To inculcate the basic knowledge of micro economics and financial accounting • To make the students learn how demand is estimated for different products, input­out put relationship for optimizing production and cost • To Know the Various types of market structure and pricing methods and strategy • To give an overview on investment appraisal methods to promote the students to learn how to plan long-term investment decisions. 
• To provide fundamental skills on accounting and to explain the process of preparing financial statements. 

Course Outcomes: 
• Define the concepts related to Managerial Economics, financial accounting and management. 
• Understand the fundament also fEconomicsviz., Demand, Production, cost, revenue and markets 
• Apply the Concept of Production costand revenues for effective Business decision • Analyze how to invest their capital and maximize returns • Evaluate the capital budgeting techniques 
• Develop the accounting statements and evaluate the financial performance of businessentity. 

UNIT-I 
Managerial Economics: Introduction - Nature, meaning, significance, functions, and advantages. Demand-Concept, Function,Law of Demand - Demand Elasticity- Types -Measurement. Demand Forecasting- Factors governing Forecasting, Methods. Managerial Economics and Financial Accounting and Man~gement. 

UNIT-II 
Production and Cost Analysis: Introduction - Nature, meaning, significance, functions and advantages. Production Function- Least-cost combination- Short run and long run Production Function- lsoquants and lsocosts, MRTS -Cobb-Douglas Production Function -Laws of Returns - Internal and External Economies of scale.Cost & Break-Even Analysis -Cost concepts and Cost behaviour- Break-Even Analysis (BEA) -Determination of Break.­Even Point (Simple Problems)-Managerial significance and limitations ofBreak­EvenAnalysis. 
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l1NIT-lll 
Uu~ine~ Orj!uni1.ations nnl1 Mnrkcl<i: lnlroduction- Nuturc, mcnning, signifi cance, 

func tion$ nnd advnntngcs.Forms of Business Organizations- Sole Proprietary Pnnncrship - Joint Stock Compnnics - Public Sector Enterprises.Types of Markets - Perfect nnd Imperfec t Competition Fcnturcs of Perfect Competition Monopoly-MonopolisticCompctition-Oligopoly-Price-Oulput Determination-Pricing Methods and Strategies 

UNIT-IV 

Capital Budgeting: Introduction - Nature, meaning, significance, functions and advantages. Types of Working Capital, Components, Sources of Short-term and Long-term Capital, Estimating Working capital requirements. Capital Budgeting-Features, Proposals, Methods and Evaluation. Projects- Pay Back Method ,Accounting Rate of Return(ARR) Net Present Value(NPV)lnternal Rate Return(]RR) 
Method (san1ple problems) 

UNIT-V 
Financial Accounting and Analysis: Introduction - Nature, meaning, significance, functions and advantages. Concepts and Conventions-Double-Entry Book Keeping, Journal, Ledger, Trial Balance-Final Accounts (Trading Account, Profit and Loss Acco~nt and Balance Sheet with simple adjustments).Financial Analysis-Analysis and Interpretation of Liquidity Ratios,Activity Ratios,and Capital structure Ratios and Profitability. 

Textbooks: 
1. Varshney &Maheswari:Managerial Economics,Sultan Chand,2013. 

Reference Books: · 
I. Managerial Economics: Principles And Worldwide Applications, 9E (Adaptation) by 

Dominick Salvatore and Siddhartha Rastogi 
2. Managerial Economics: Principles and Worldwide Applications 

by Dominick Salvatore 

'': , ( 
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~RI' \ ~A' 1 IN~TI 1 ll n: OF EN(;INFERI N(; & n :n INOl.()( ;y 
(t\ l 11 ONOMOUS) 

Accredited by NAAC & NBA (CSE, ECE, & ME) 
A 
V Appro, <'d hy AICTE, New Delhi & Affiliated to .JNTUK, Kakinada ~::rndamuru-521369, Pcdana Manda), Krishna District, Andina Pradesh,( ndia 

SYLLABUS FOR 11.B.TECH II SEMESTER 
(Common to all Branches) 

U Yesr II Semcst('r C 

2 

DESIGN THINKING & INNOVATION 

Course Objectives: The objectives of the course are to 

• Bring awareness on innovative design and new product development. 
• Explain the basics of design thinking. 
• Familiarize the role of reverse engineering in product development. 
• Train how to identify the needs of society and convert into demand. 
• Introduce product planning and product development process. 

UNIT-I Introduction to Design Thinking 

Introduction to elements and principles of Design, basics of design-dot, line, shape, form as fundamental design components. Principles of design. Introduction to design thinking, history of Design Thinking, New materials in Industry. 

UNIT-II Design Thinking Process 

Design thinking process (empathize, analyze, idea & prototype), implementing the process in driving inventions, design thinking in social innovations. Tools of design thinking - person, costumer, journey map, brainstorming, product development 

Activity: Every student presents their idea in three minutes, Every student can present design process in the form of flow diagram or flow chart etc. Every student should explain about 
product development. 

UNIT - III Innovation 

Art of innovation, Difference between innovation and creativity, role of creativity and 
innovation in organizations. Creativity to Innovation. Teams for innovation, Measuring the 
impact and value of creativity. 

Activity: Debate on innovation and creativity, Flow and planning from idea to innovation, 
Debate on value-based innovation. 

r 
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l lNIT - 1\I Produrt l>r~i i;:11 

l'robkm formn ti011. introduction to product design, Product strategics, Product value, Product plnnning. produc t spccificntions. lnnovntion towards product design Case studies. 
At•ti\·ity: lmponancc of modeling, how to set specifications, Ex plai ning their own product dl·sign. 

llNIT - V Design Thinking in Business Processes 
Design Thinking applied in Business & Strategic Innovation, Design Thinking principles that redefine business - Business challenges: Growth, Predictability, Change, Maintaining Relevance, Extreme competition, Standardization. Design thinking to meet corporate needs. Design thinking for Startups. Defining and testing Business Models and Business Cases. Developing & testing prototypes. 

ActiYity: How to market our own product, about maintenance, Reliability and plan for startup. 

Textbooks: 

I. Tim Brown, Change by design, 1/e, Harper Bollins, 2009. 
2. Idris Mootee, Design Thinking for Strategic Innovation, 1/e, Adams Media, 2014. Reference Books: 

I. David Lee, Design Thinking in the Classroom, Ulysses press, 2018. 
2. Shrrutin N Shetty, Design the Future, l /e, Norton Press, 2018. 
3. William lidwell, Kritinaholden, &Jill butter, Universal principles of design, 2/e, 

Rockport Publishers, 20 I 0. 
4. Chesbrough.H, The era of open innovation, 2003. 

Online Learning Resources: 

• https://nptel.ac.in/courses/110/106/110106124/ 
• https://nptel.ac.in/courses/109/104/109104109/ 
• https: //swayam.gov.in/ndl noc19 mg60/preview 
• https://onlinecourses.nptel.ac.in/noc22 de16/preview 

Course Outcomes: 

cos Statements Blooms 
Level 

COl Define the concepts related to design thinking. Ll CO2 Explain the fundamentals of Design Thinking and innovation. L2 
C03 

Apply the design thinking techniques for solving problems in 
L3 various sectors. 

C04 Analyse to work in a multidisciplinary environment. L4 cos Evaluate the value of creativity. LS 

~ 



ENGINEERING CURRICULAM-2023 $VIET 8 .Toch . R 23 Rogulatlono 

0 
~RI VASA VI lNSTlTlJTE OF ENGINEERINGS, TEC II NOLO<;Y 

(AUTONOMOUS) 
Accredited by NAAC & NllA (CSE, ECE, & ME) Apprond by AlCTE. New Delhi & Affiliated to .JNT l/ K, Kakinada Nandamuru-521369, Pedana Manda!, Krishna District, Andhra Pradcsh,lndia 
SYLLABUS FOR 11.B.TECH II SEMESTER 

(for COMPUTER SCIENCE & ENGINEERING (AIML)) 

II Year II Semester 

OPTIMIZATION TECHNIQUES 

Pre-requisite: 

Course Objectives: 
1. To define an objective function and constraint functions in terms of design variables, and then state the optimization problem. 
2. To state single variable and multi variable optimization problems, without and with constraints. 
3. To explain linear programming technique to an optimization problem, define slack and surplus variables, by using Simplex method. 
4. To state transportation and assignment problem as a linear programming problem to determine Simplex method. 
5. To· study and explain nonlinear programming techniques, unconstrained or constrained, and define exterior and interior penalty functions for optimization problems. 

Course Outcomes: At the end of the course, student will be able to 
• State and formulate the optimization problem, without and with constraints, by using design variables from an engineering design problem. 
• Apply classical optimization techniques to minimize or maximize a multi-variable objective function, without or with constraints, and arrive at an optimal solution. • Apply and Solve transportation and assignment problem by using Linear programming Simplex method. 
• Apply gradient and non-gradient methods to nonlinear optimization problems and use interior or exterior penalty functions for the constraints to derive the optimal solutions • Formulate and apply Dynamic programming technique to inventory control, production planning, engineering design problems etc. to reach a final optimal solution from the current optimal solution. 

UNIT I: Introduction and Classical Optimization Techniques: Statement of an Optimization problem, design vector, design constraints, constraint surface, objective function, objective function surfaces, classification of Optimization problems. Classical Optimization Techniques: Single variable Optimization, multi variable Optimization without constraints, necessary and sufficient conditions for minimum/maximum, multivariable Optimization with equality constraints. Solution by method of Lagrange multipliers, multivariable Optimization with inequality constraints, Kuhn - Tucker conditions 
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l '\ \1 II : l rntnr l' ro~rn mm lnl! : 
:--1:inll:lt'd fr,m1 of n l11w;ir pmgrnmm111g problem. gco1nc1, y of l incnr progrnrn n1i11g problc111 1. \k lin1111,n~ ;md lhl'Ol'Cllb. sol111 it'll nf n syslcm of l incnr si11111lrnncou~ cqun1ion'!. p1 vo1ol 1,-..iur110n ,,i :1 i-:l'l1l' rn l s~ s1t·m of cq11ntions. mo1 ivnlion lo the si,nplcx n1ethod. ~implcx :ilg,-.rn11m 
l'~lT Ill : Tra osportation Prohlrm : 
FinJm~ ini ti::il basic feasible solut ion by north - west corner rule. least cost method ond \ '0fcl's apprm imation method. testing for optimality of balanced transportation problems. Srrr ial c::iscs in 1r::insponntion problem. 

l '"i\ IT [\": NonlinC'nr Programming: 
L1nconstrnined cases. One - dimensional minimization methods: Classification, Fibonacci method. Uni,·ariate method, steepest descent method. Constrained cases- Characteristics of a constrained problem, Classification, Basic approach of PenaltyFunction method, Basic approaches of Interior and Exterior penalty function methods, 

UKIT V: Dynamic Programming: 
Dynamic programming multistage decision processes, types, concept of sub optimization and the principle ofoptimality, computational procedure in dynamic programming, examples illustrating the calculus method of solution, examples illustrating the tabular method of solution. 

Tn-rbooks: 
I. "Engineering optimization: Theory and practice", S. S.Rao, New Age International (P) Limited, 3rd edition, 1998. 
2. "introductory Operations Research", H.S. Kasene& K.D. Kumar, Springer (India), PvtLTd. 

Reference Books: 
I. ''-Optimization Methods in Operations Research and systems Analysis", by K.V. Mital and C. Mohan, New Age International (P) Limited, Publishers, 3rd edition, 1996. 
2. Operati ons Research, Dr.S.D.Sharma, Kedarnath, Ramnath& Co 

t 11\ \/ I ,,11 I l 
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