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Ph.d. Entrance Examination 2017-18

Syllabus- English

Chaucer to Shakespeare

Jacobian to restoration Period
Augustan Age: 18" Century Literature
Romantic Period

Victorian Period

Modern English Period
Contemporary English Period
American Literature

Literary Theory and Criticism up to T.S. Eliot

. Contemporary English Theory

. Indian Writing in English

. Indian English Literature in Translation
. Linguistics and Stylistics

. Literary Terms and Prosody

. Colonial and Post Colonial Studies

. Research Methodology
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CRET SYLLABUS - 2017
SUBJECT ~ POLITICAL SCIENCE
= LULICAL SCIENCE

1. Political theory and thouoht —
\

(a) Ancient Indian Political Thought - Kautilya, Menu, Bhishma, Shukra, Kamanadak.
(b) Modern Indian Political Thought - Gandhi, Arbindo, Vivekanand, Jaiprakash, Ambedk

Sawarkar. Deendayal.

T, PR (G1) o

ar,

(¢) European Thought - Plato to Marx contemporary liberal, new Marxist, Feminjst thinker.

(d) Liberty, Equality, Justice. Democracy, Rights.

2. Comparative Politics —

(1) Evolution, Nature and scope.

(1) Approaches to the study of comparative Politics.

(1i1) Constitutionalism, form of government and organ of Government.
(iv)  Party System, Pressure groups. Election system.

(V) Political Development. Political modernization, Politica] culture, Political Eljtist.

(Vi) Power, Authority and Legitimacy, Revolution, Dependency, Development and Under

development.

3. Indian Geverment and Politics —
—————= et and Politics —

(i) National Movement, Constitutiona] Development and making
(i1) Philosophical Bases of Indian Constitutions,

(iii)  Preamble. F undamenta] Rights and Duties, Directijve principles.

(iv)  President. Prime Minister. council of minister. Governor, Chjef Minister.
(v) Parliament. Panchayatiraj. Federalism. Center-state relations,

(vi) Judiciary - Supreme Court, High court, Judicial review.

4. Development of Public Administration as » Discipline, Approaches
* Theories of Organization.
* Personnel Administrations.
- Bureaucracy.
* Financial Administration.

* Grievance Redressg] Institutions. Lokpal, Lokaukta, Ombudsman.

g of Indian Constitutions.
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International Relations —

(1)
(1)
(111)
(iv)
(v)
(vi)
(vi1)

Theories and approaches to the study of International Relations.
National Power and Interest, Ideology.

Cold War, Nam, Globalization.

International Law, Human Rights, Disarmament, Arms Control.
NIEO. WTO. UNO. SAARC. ASEAN. BRICS.

Foreign Policy of Major Power.

Indian Foreign Policy and relation with Neighbours.

. Research Methodolooy —

(i)
(i1)
(iii)

(iv)
v)
(vi)

Concept of Research. Process, Types and scope.

Steps of Research

Tools of Research - Sampling. Questionnaire, Schedule, Case Study, Observation,
Rating Scale, checklist.

Research Techniques — Historical, Scientific, Survey, developmental.

Basic computer Knowledge.

New social moments. Environmental Feminist and other Political Issues.

\G
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SARGUJA UNIVERSITY, AMBIKAPUR

SYLLABUS
DOCTOR OF PHILOSOPHY IN ECONOMICS
ENTRANCE EXAMINATION -2017

- Consumer Behaviour

2- Production and Costs

3- Markets- perfect Competition, Monopoly, Monopolistic Competition , oligopoly Theory of
Distribution/ Theory of Factor Markets.

4- National Income Accounting Methods Classical Model. Keynesian Model, I1S-LM Model, Fiscal
and Monetary policies. Solow Growth Model.

5- Inflation, Index Numbers.

6- Exchange Rate Systems.

7- Balance of Payments Account.

8- Keynesian Multipliers in an Open Economy Structural Reforms.

9- Indian Money Market and RBI’s Monetary Policy.

10- Measures of Central Tendency, Skewness dispersion, Correlation regression, Elementary
Probability theory.

I'1- Testing of hypothesis — Z. t, F test, Index Numbers Times Series. p) ; e X{Lahﬁm ,

12- Calculus — Functions, limits, Continuity, Differential Calculus Partial total leferenaueﬂ \( \ //’

-

13- Economic reforms in India - India of the eve of economic reforms - Objectwes, Nature &
Structures of economic reforms — Impact of economic reforms — India & WTO — India &
GATT.

14- Agriculture and economic Development — Farming System, Agricultural Marketing, Agricultural
Price policy — Agricultural Growth and Productivity.

I5- Meaning and Characteristics of Research, Steps in research Process, Types of research.
Areas of research in Concern Discipline.

16- Sources of the Selection of the Problem.

17- Meaning and Types of hypotheses.

Drafting a research proposal

18- Questionnaire Interview

19- Meaning of Population and Sample. Importance and Characteristics of Sample Sampling
techniques.

20- Level of Measurements of data. Steps in treatment of data editing, Coding, Classification.

Tabulation, analysis and interpretation of results.

N . \*/
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PL.D. Entrance Examination 2687-19

Svilabus- Anthropolooy

Introduction oi” Anthropology - Meaning & Definition of Anthropotogy and its
relationship with Social Sciences. Life Sciences. bBarth Scicnces. Medical
Sciences & Invironmental  Science.  History.  Scope & hranches  of

Anthropology. New Anthropology. Applied & Action Anthropology.

Social Cultural Anthropology - Meaning. Scope & sub branches. Basic
concepts- Culture, Civilization. Society. Community. Social Institutions &
Groups. Change and Continuity.
Social Institution-Marriage & Family Kinship system and its importance in
Social Structure. Clan, Moeity.

Economic Organization. Primitive Law & Political Organization.
Religion, Magic & witcheraft Totem & Taboo.

Anthropological Thought & Theory- Pioneers in Anthropology Evolutionism.
Diffusionism. ~ Historical ~ Practicularism,  Functionalism. Structural-
Functionalism. Neo-evolutionalism. Structuralism. Psychological
Anthropology. Culture & Personality Studies. Field Work tradition in
Anthropology.

Indian Society & Culture- Unity & Diversity in Indian Society &Culture,
Caste System. Contribution to Indian studies- S.C. Roy. N.K. Bose. D.N.
Majumdar, V. Elwin. R. Redfield. Milton Singer. Mckim. Marriott, L.P.
Vidyarthi, Haimendorf, Irawati Karve. Dumont. M.N. Srinivas. S.C. Dubey.
Changes in Rural & Urban India.

Tribal India- Concept of Tribe in Indian Context. ST Deference between ST &
SC, Classification & Distribution of Tribes. Primitive Tribal Groups
Social/Economic/ Political organization Tribal Religion. Youth Dormitory.
Forest& Tribals.

Tribal Welfare & Development - Tribal Development Concept. History of
Tribal Development Administration in India. Constitutional Provisions
Planning & Developnent Policies. Tribal Development Programmes, Tribal
Education, Majour Tribal Problems. Tribal Unrest & revolts. Tribal
Displacement & Rehabilitation.

A>



R 2 Fryons o 8 4 15 T ! W .

5 i Frr vk sriacirl O Mg EdT SEERUN lhistors and § i o
E¥f gy opgven ) Lgn i o oy TTNT N 12y g il At e a vy by

i i [ i Ll 3 L B SR 4 LEAN I i L R R = %

Anhropometry. Somaioscops . Ustciogy .
i T VI Oroie by oiation. Ma o nlacee i ANImal Ninedom GV e
| heories 01 Oredanic by oo, vidn ]_;:L\ AN ’\Iz]\,“\\,”. L | :!‘,.'r\alull\k

Anatony of Man & Apes Human Fyelution-lossils,

Biological Concept of Race. Race Formation. Criteria ol Race. Racial
clements i India Major races of the world. Human Variation-Morphological.

serological & Genetie.

-

Human Genetics- Definition. History & Scope. branches of Human Genetics.
Concepts of Genes. Genetic Code
DNA. RNA. Human Chromosome. Chromosomal aberration.

Mode of Inheritance- Autosomal: Sex linked Dominant & Recessive
inheritance.

The Cell Structure, Cell Division- Mitosis & Meiosis. Mendelism.

Method of Studying Human heredity. Inheritance of ABO blood Group., MN
& Rh blood Groups. Population Genetics. Concept of Gene frequencies,
Polygenic inheritance. Genetic Counseling & Eugenesis.

Human Growth & Development. Pre-natal and Post-natal growth stages. Basic
Method of Growth studies. Factor affecting Growth: Heredity. Environment &
hormonal, Concept of Age-chronological. skeletal. dental & Morphological.

Nutrition: Basic terms & Concept

Concept of Balanced Diet. Nutritional deficiency diseases Growth
Programmes- ANP. ICDS. SNP. Mid day meal programmes etc.

Archaceological Anthropology- Definition. Subject Matter. Branches. Aims &
Applications. Old world & New world Archaeological traditions. Archacology
as Anthropology.

Geological Time Scale

Glacial- Interglacial, Pluviat-Inter-pluvial Climatic Cycles. -
Dating techniques- Relative & Absolute.

Tool Typology & Technology

Lower/Middle/Upper Palacolithic of Europe.

Home & Cave Art of upper Palaeolithic.

Mesolithic & Neolithic Culture of Europe
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vildaso Palaco bt and upper Palacoliil culture of bndu, My solithic Cultturg

of India. Chaleolithic culiure of India. Indus valles CIviization. Meoalithic

Part-B
Research Methodology & Computer Application

Social Research: Meaning. Definition & Importance. Social sum eV

- Research Approach: Historical/Comparatiy ¢ Functional. Types of Research
Tools & Techniques of Data Collection Schedule. Questionaire. Interview.
Observation
Nonparticipant & Participanl/(}eneolog) case study. Group discussion. Data
analysis & Graphical presentation RCD"’”,“ ring.
Bio-statsticsics- Mean. Mode, Median. X’ Test. Standard Deviation. T-Test
Basics of Computer :
Introduction to Computer, Types of Computer, Computer Hardware &
Software, DOS. Windows: Features. Desktop. Taskbar. Stari Menu. My
Computer, Recycle bin.
MS Office: MS Word. MS Excel. PowerPoint, Outlook Express. SPSS
(Evolution Version) Internet.

Scheme of Exam (Ph.D. Entrance)

' Types  of } No.. of , No. of f Marks |
' Questions | Questions to ; Questions to f |
j be set ) be attempt | ;‘

N | | |

| Short Type 140 ‘1 30 | 30x2-60 |
f' (Objective / ’ f I
Type) / | | |
| ;' f
| |

( Explanatory j 12 / 08 ; 8x5=40 (
f Total | (f "100 |
i | |

Pass Marks 50
Duration 3 Hr.

1
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SARGUJA UNIVERSITY, AMBIKAPUR

SYLLABUS
DOCTOR OF PHILOSOPHY IN GEOGRAPHY
ENTRANCE EXAMINATION - 2017

Nature , Scope and Content of Geomorphology

Continental Drift theory — Erosion, Weathering, Cycle of Erosion, Geomorphic Landform,
Earthquakes and Volcanoes, Constitution of the earth’s interior, Geosynclines theory Applied
Geomorphology.

Climatology — Nature, Scope, Components Air masses, Fronts, Cyclones, Climatic Region.
Geography of India — Physical Division of India Drainage. Soil. Vegetation, Crop Patten’s
Agro- Climatic Region, Green Revolution- Resource, Mineral resources 2 Industries.
Environment - Meaning , Definition, Concepts Environmental Pollution, Ecosystem.
Geographical thought-  The Growth of Geographical Knowledge from earliest times up to the
15" Century — Contribution of Greek, Roman, Arab and resent India. 4‘
Oceanography - Nature & Scope of Oceanography Surface Current, ocean Temperature Ocean
Salinity, Land from.

Bio- Geography - Nature , Scope, Importance , Biomes, Regions.
Rural Settlement Geography - Nature Scope Factors of Development of Rural Settlement
Medical Geography- Nature Scope Geographical Factors affecting human health and
Diseases — Physical Social, Economic Environmental Factor, Diseases. :
Economic Geography - Nature & Scope Agricultural Region, Crop Cycle, Crop Combination,
Industrial Location theory.

Agricultural Geography - Nature & Scope

Marketing Geography - Nature & Scope. h
Regional Planning - Nature & Scope, Modale of Economic Development Approaches of .
Regional Development.

Population Geography - Nature & Scope, Data Collection Density of Population, Distribution of
Population.

Urban Geography - Nature & Scope.

Political Geography - Nature & Scope, Concept of nation to State, Heart land theory.

Projection — Starticals Methods, G.1.S. and Remote Sensing.



SARGUIJA UNIVERSITY

K-
PH.D. ENTRANCE EXAM SYLLABUS

SUBJECT - PSYCHOLOGY

Perceptual Processes
Approaches to the Study of Perception : Gestalt and physiological approaches
Perceptual Organization : Gestalt, Figure and Ground, Laws of Organization

Perceptual Constancy : Size, Shape and Brightness, lllusion; Perception of Deptl
Movements.

. Role of motivation and learning in perception

Learning Process

Classical conditioning : Procedure, Phenomena and related issues
instrumental learning : Phenomena, Paradigms and theoretical issues
Reinforcement : Basic variables and schedules

Verbal leaming : Methods and materials. organizational processes

Memory and forgetting
Memory Processes : Encoding, Storage, Retrieval

Stages of memory : Sensory memory, Short-term Memory (STM) and Long-term
Memory (LTM)

Episodic and Semantic memory

Theories of Forgetting : Interference, decay, retrieval

Thinking and Problem Solving

Theories of thought processes : Associaticnism, Gestalt, Information processing
Concept formation : Rules and strategies ‘

Reasoning : Deductive and inductive

Problem-solving : Type and strategies

Role of concepts in thinking

Motivation and Emotion

Basic motivational concepts : Instincts, needs, drives, incentives, motivational cycle
Approaches to the study of motivation : Psychoanalytical, ethological, S-R Cognitive,
humanistic : ‘
Biological Motives : Hunger, thirst, sleep and sex

Social Motives : Achievement, affiliation, approval 0})
Exploratory behaviour and curiosity \ *(‘,"'a\ a\ﬁ'
Physiological correlates of emotions 2\

Theories of emotions : James-Lange, Canon-Bard, Schachter and Singer /
Conflicts : Sources and types , ~3 \<\
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[0, Rescarch Methodology

CONC

renearch i) Basic, applicd and action rescarch i)

Arean ol research in oneern disvipline

Human Abilities

Intelligence : Biological, Social, Eco-cultural determinénts
Theories of intelligence : Spearman, Thurston, Guilford
Individual and group differences : Extent and causes
Measurement of human abilities

Personality
Determinants of personality : Biological and socio-cultural

Approaches to the study of personality : Psychoanalytic, neo-freudian, social
learning, trait and type, cognitive

Personality assessment : Psychometric and projective tests
Selllconcept : Origin and development

Research Methodology

oblems, hypothesis, variables and their operationalization
Types of psydaological research

Methods of ps
field studies and

Research

ological‘f research : Experimental, Quasi-experimental, case studies,
oss-cultural studies. '

Methods of data col clion : Observation, interview, questionnaire, tests and scales.
Non-parametric tests

Measurement and testing
Test construction : Item writing, item analysis

test standardization : Reliability, validity and norms

Types of tests : Intelli

gence, aptitude, personality - characteristics and Important
examples
Attitude scales and interest inventories

Educational measurement and evaluation

Biological Basis of Behaviour
Receptors, effectors and adjuster mechanisms

Neural impulse : Origin, conduction and measurement
Sensory system : Vision and Audition

Human nervous system : Structure and functions

.
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EPT OF RESEARCH :

Meaning and characteristics of research, Steps in research process Types of

Quantitative and qualitative research,




SELEFCTION OF PROBLEM FOR RESEARCH : - Sources of the selection of the
problem, Criteria of the selection of the problem, Drafting a research proposal, Meaning
and types of variables, Meaning and types of hypotheses.

TOOLS OF RESEARCH - Meaning and general information about construction
procedure of (i) Questionnaire, (ii) Interview, (i) Psychological test, (iv) observation (v)

Rating scale (vi) Attitude scale and (vil) check list, Advantages and disadvantages of
above tools ‘

SAMPLING - Meaning of population and sample, Importance and characteristics of
sample, Sampling techniques - i) Probability sampling : random sampling, stratified
random sampling, systematic sampling, cluster sampling ii) Non-probability sampling:
incidenta! sampling, purposive sampling, Quata sampling

METHODS OF RESEARCH - Meaning and conducting procedure of following
methods of research : Historical method, Survey method, Case study, Causal
comparative method, Developmental methods, Experimental methods

TREATMENT OF DATA - Level of measurements of data, Steps in treatment of data:

editing, coding, classification, tabulation, analvsis and interpretation of results

WRITING RESEARCH REPORT -- Sections of report : Preliminary section, Content

section : various chapters, Supplementary section : appendices, references, abstract,
Format and style '
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Syllabus for Pre Ph.D. Entrance Examination 2017
Subject: Physics

Section-A

Research methodology

* Meaning, nature, significance and types of research.

* End to end process of research, research proposal, synopsis, hypothesis, data
collection, literature survey, sampling, interviewing, questionnaire, data  processing,
interpretation, report writing, bibliography.

* Thesis/Dissertation writing,

* Role and use of computers in research.

Section-B
Physics
I. Mathematical Methods of Physics

Vector algebra and vector calculus. Linear algebra, matrices, Cayley-Hamilton Theorem.
Eigen values and eigenvectors. Linear ordinary differential equations of first & second
order, Fourier series, Fourier and Laplace transforms. Elements of complex analysis,
analytic functions; Taylor & Laurent series; poles, residues and evaluation of integrals.
Elements of computational techniques: root of functions, interpolation, extrapolation,
integration by trapezoid and Simpson'’s rule, Solution of first order differential equation
using Runge-Kutta method, Tensors.

I. Classical Mechanics

Phase space dynamics, stability analysis. Central force motions. Two body Collisions -
scattering in laboratory and Centre of mass frames. Rigid body dynamics- moment of
inertia tensor. Non-inertial frames and pseudoforces. Variational principle. Generalized
coordinates. Lagrangian and Hamiltonian formalism and equations of motion. Conservation
laws and cyclic coordinates, small oscillations, normal modes. Special theory of relativity-
Lorentz transformations, relativistic kinematics and mass-energy equivalence, Poisson

brackets and canonical transformations, Symmetry, invariance and Noether’s theorem.
Hamilton-Jacobi theory.

II. Electromagnetic Theory
Electrostatics: Gauss's law and its applications, Laplace and Poisson equations, boundary

value problems. Magnetostatics: Biot-Savart law, Ampere's theorem. Electromasnetic
induction. Maxwell's equations in free space and linear isotropic media; boundary
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conditions on the fields at interfaces. Scalar and vector potentials, gauge invariance.
Electromagnetic waves in free space, Reflection and refraction, polarization, Fresnel’s law,
interference, coherence, and diffraction. Lorentz invariance of Maxwell’s equation.
Radiation- from moving charges and dipoles and retarded potentials.

IV. Quantum Mechanics

Wave-particle duality. Schrodinger equation (time-dependent and time-independent).
Eigen value problems (particle in a box, harmonic oscillator, etc.). Tunneling through a
barrier. Commutators and Heisenberg uncertainty principle. Dirac notation for state
vectors. Motion in a central potential: orbital angular momentum, angular momentum
algebra, spin, addition of angular momenta: Stern-Gerlach experiment. Time-independent
perturbation theory and applications. Variational method. Time dependent perturbation
theory and Fermi's golden rule, selection rules. Identical particles, Pauli exclusion principle,
spin-statistics connection. Spin-orbit coupling, WKB approximation. Born approximation,
Relativistic quantum mechanics: Klein-Gordon and Dirac equations

V. Thermodynamic and Statistical Physics

lLaws of thermodynamics and their consequences. Thermodynamic potentials, Maxwell
relations, chemical potential, phase equilibria. Phase space, micro- and macro-states.
Micro-canonical, canonical and grand-canonical ensembles and partition functions. Free
energy and its connection with thermodynamic quantities. Classical and quantum statistics.
Ideal Bose and Fermi gases. Blackbody radiation and Planck's distribution law. First- and
second-order phase transitions. Diamagnetism, paramagnetism, and ferromagnetism,
Bose-Einstein condensation.

VI. Electronics

Semiconductor devices (diodes, junctions, transistors, field effect devices, device structure,
device characteristics, Opto-electronic devices (solar cells, photo-detectors, LEDs).
Operational amplifiers and their applications. Digital techniques and applications
(registers, counters, comparators and similar circuits). A/D and D/A converters.
Microprocessor.

VII.  Atomic & Molecular Physics

Quantum states of an electron in an atom. Electron spin. Spectrum of helium and alkali
atom. Relativistic corrections for energy levels of hydrogen atom, hyperfine structure and
isotopic shift, LS & ]J couplings. Zeeman, Paschen-Bach & Stark effects. Electron spin
resonance. Nuclear magnetic resonance, Frank-Condon principle. Born-Oppenheimer
approximation. Electronic, rotational, vibrational and Raman spectra of diatomic
molecules, selection rules. lLasers: spontaneous and stimulated emission, Einstein A & B
coefficients. Optical pumping, population inversion, rate equation.

VIII.  Condensed Matter Physics
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Bravais lattices. Reciprocal lattice. Diffraction and the structure factor. Bonding of solids.
Elastic properties, phonons, lattice specific heat. Free electron theory and electronic
specific heat. Response and relaxation phenomena. Drude model of electrical and thermal
conductivity. Hall effect and thermoelectric power. Electron motion in a periodic potential,
band theory of solids: metals, insulators and semiconductors. Superconductivity: type-I and
type-1l superconductors. Josephson junctions. Defects and dislocations, kinds of liquid
crystalline order, Quasi crystals.

IX. Nuclear and Particle Physics

Basic nuclear properties: size, shape and charge distribution, spin and parity. Binding
energy, semi-empirical mass formula, liquid drop model. Nature of the nuclear force, form
of nucleon-nucleon potential, charge-independence and charge-symmetry of nuclear
forces. Deuteron problem. Evidence of shell structure, single-particle shell model, its
validity and limitations. Elementary ideas of alpha, beta and gamma decays and their
selection rules. Fission and fusion. Nuclear reactions, reaction mechanism, compound
nuclei and direct reactions, Elementary particles and their quantum numbers (charge, spin,
parity, isospin, strangeness, etc.). Gellmann-Nishijima formula. Quark model, baryons and mesons.
C, P, and T invariance.
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Syllabus for entrance examination for Ph.D. in
Mathematics

Section-A

esearch methodology:
Meaning, nature, significance and types of research.

End to end process of research, research proposal, synopsis, hypothesis, data
ollection, literature survey, sampling, interviewing, questionnaire, data processing,
\terpretation, report writing, bibliography.

Thesis/Dissertation writing.
Role and use of computers in research.

Section-B

Algebra: Groups, subgroups, normal subgroups, quotient groups, homomorphism's,
cyclic  groups, permutation groups, Cayley’s theorem, class equations, Sylow
theorems.

Rings, ideals, prime and maximal ideals, quotient rings, unique factorization domain,
principal ideal domain, Euclidean domain. Polynomial rings and irreducibility criteria.
Fields, finite fields, field extensions, Galois Theory.

Linear Algebra: Vector spaces, subspaces, linear dependence, basis and dimension,
linear transformation, null space, rank and nullity, range space, Matrix representation
of linear transformation. Change of basis, Eigen values and eigenvectors, Inner
product, orthogonality, Gram-Schmidt process, orthogonal expansion, Quadratic
forms, reduction to normal form

A .lysis:

Elementary set theory, finite, countable and uncountable sets Real number system as
a complete ordered field, Archimedean property, supremumn, infimum. Sequences and
series, convergence, limsup, liminf. Bolzano Weierstrass theorem, Heine Borel
theorem. Continuity, uniform continuity, differentiability, mean value theorem.
Sequences and series of functions, uniform convergence. Riemann sums and Riemann
integral, Improper Integrals. Monotonic functions, types of discontinuity, functions of
bounded variation, Lebesgue measure, Lebesgue integral.
Functions of several variables, directional derivative, partial derivative, and derivative
as a linear transformation, inverse and implicit function theorems.
Metric spaces, compactness, connectedness. Normed linear Spaces. Spaces of
continuous functions as examples.

Topology: basis, dense sets, subspace and product topology, separation axioms,
connectedness and compactness
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wer series. transcendental functions such as exponential, trigonometric  and
perbolic  functions. Analvtic  functions. Cauchv-Riemann equations. Contour
tegral. Cauchy’s theorem. Cauchy’s integral formula, Liouville’s theorem,
aximum modulus principle. Schwarz lemma, Open mapping heorerr. laylor series,
wrent series, calculus ot residues. Conformal mappings, Mobius transformations.
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rdinary Differential Equations (ODEs):

xistence and uniqueness of solutions of initial value problems for first order ordinary
fferential equations, singular solutions of first order ODEs, system of first order
DEs. General theory of homogenous and non-homogeneous linear ODEs, variation
f parameters, Sturm-Liouville boundary value problem, Green’s function.

Partial Differential Equations (PDEs):

-agrange and Charpit methods for solving first order PDEs, Cauchy problem for first
rder PDEs. Classification of second order PDEs, General solution of higher order
DE- with constant coefficients, Method of separation of variables for Laplace, Heat

ind Wave equations.

Numerical Analysis: Numerical solutions of algebraic equations, Method of
teration and Newton-Raphson method, Rate of convergence, Solution of systems of
linear algebraic equations using Gauss elimination and Gauss-Seidel methods, finite
differences, Lagrange's and Hermite interpolation, Numerical differentiation and
integration, Numerical solution of ODEs using Picard, Euler, Modificd Euler and

Runge-Kutta methods.

Operation Research: Linear programming problems, convex set, convex functions,
Simplex method —and its variants, duality, sensitivity analysis, Transportation
problems, initial basic feasible solution and optimal solution, degeneracy, Assignment
problems, application of TP and AP

Fu / Logic: Crisp set and fuzzy set basic concepts of fuzzy sets, membership
functions. Basic operations on fuzzy sets, properties of fuzzy sets, Fuzzy relations.
Propositional logic and predicate logic, fuzzy If-Then rules, fuzzy mapping rules and
fuzzy implication functions, applications.
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