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Math-6000: Thesis (Compulsory)   Credit: 24 
 
Math-6001: Special Function and Integral Transforms-I 
The probability integral and related functions, application to the theory of heat conduction and to the theory of 
vibration; Generating function of the Hermite and Laguerre polynomials, recurrence relations, the differential 
and the integral equation satisfied by the polynomials, integral representations, orthogonality and Laguerre  
polynomials; Hypergeometric  functions and its linear and quadratic transformations; The confluent 
hypergeometric function and its integral and asymptotic representation; Representation of various functions in 
terms of Hypergeometric and the confluent hypergeometric  function; Hermite functions, Mathieus functions 
and Dirac Delta functions. The Minkuiski Temple; Theory of generalized function; Schwartz’s theory of 
distribution. 
 
Math 6002 Special Function and Integral Transforms-II Credit:3 
Greens functions and its applications: Fourier integral theorem and Fourier transform; Multiple Fourier 
transforms, Fourier transforms of radially symmetric function; The solutions of integral equations of 
convolution type; Uses of Fourier transforms in solving Laplace’s equations, diffusion equation and wave 
equation; The double Laplace transform, the integrated Laplace transform, the Stieltjes transform and the 
Hankel transform; The personal relation for Hankel transform and the relation between Fourier and Hankel 
transforms, uses of Hankel transform in solving partial differential equations. 
 
Math 6003: Advanced Numerical Analysis-I  Credit:3 
Solution of algebraic equations; The Newton Raphson method, Accelerating convergence; Zeroes of real 
polynomials. Numerical solutions of ordinary differential equations of second order; Milne’s method, Runge-
Kutta method. Numerical solutions of partial differential equations: Difference quotient and difference 
equations, Laplace’s equation, Solution of difference equations by iteration, The inherent error in the solution of 
difference equations, Solution of difference equations by the method of relaxation, Triangular network, Block 
relaxation; The iteration and relaxation method compared, The normal law of error and the principle of least 
squares: The probability equation; The probability integral and evaluation; The principle of least square 
residual; Law of error of residuals; Empirical formulas, The method of average and the method of least square. 
 
Math 6004: Advanced Numerical Analysis-II Credit:3 
Interpolation and polynomial approximations, The Taylor polynomials, interpolations and Lagrange’s 
polynomial Iterated interpolation. Numerical differentiation and integration: Numerical differentiation, 
Richardson’s extrapolation, Romberg’s; integration; Gaussian Quardrature. Solution of non-linear system of 
equations: Newton’s method. Quasi Newton’s method.  Spectral Method: Spectral method using Fourier series; 
Efficient implementation of spectral method, Survey of spectral methods and application. Boundary Value 
problems for ODE: The linear shooting method the shooting method for nonlinear problems; Method of 
superposition; method of chasing; Iterative methods, the shooting method; Method of transformation, direct 
transform; Reduced physical parameters; Invariance of physical parameters method of parameters, methods for 
linear problems, Finite difference method for nonlinear problems (explicit and implicit); The Crank-Niclson 
method. Iterative method: Iterative method for solution of algebraic system, convergence analysis of iterative 
method, Eigen value analysis of iterative method, Fourier analysis of iterative method. Jacobi’s over relaxation 
method, Gauss Sadal over relaxation method. 
 
Math 6005: Advanced Matrix Theory Credit: 3 
Matrix operations: Direct sum of matrices, kronecker product, Jordan product, Lie product, khatri-Rao product, 
Vector operation and their properties; Canonical Forms and Matrix Factorization Jordan Canonical forms. 
Smith’s canonical Form, Full rank factorization, Shur’s Triangualarization, LU factorization, QR factorization 
Spectral decomposition. Norms and measures of matrices. Matrix calculus: Matrix sequence, series and their 
convergence. Computation of matrix function by different methods; Limit, continuity, differentiation of 
matrices. Solving ODE using matrix. Generalized inverse of matrices: Classification and properties. Different 
methods of computing generalized inverse of matrices using property, Decell’s method Fedeev-Leverrier’s 
method, Penrose method, Graybill-Meyer-Painter method Drazin pseudoinverse, Moore-Penrose Cline inverse, 
Urquhart computation of various inverses from {1} inverse.  



 3

Math 6006: Similarity Analysis Credit: 3 
Principle and illustrations of dimensional analysis, systematic calculation of  dimensionless products, algebraic 
theory of dimensional analysis, different procedures, (Rayleigh; Buckingham pie-theorem, stepwise, echelon 
propertionalities etc.) for the determination of dimensionless groups and its behaviour for some boundary value 
problems; Method of simplitude and introduction to fractional analysis of overall equations, a free parameter 
method for similarity solution applied to two dimensional boundary layer flows, method of separation of 
variables similarity  requirements for three dimensional. Axisymmetric velocity and thermal boundary layer 
laminar flows (both steady and unsteady), group theory method, adsorption of parameters and natural co-
ordinates on linearised compressible flow, supersonic and transonic similarity rules. Karman similarity criteria 
for turbulent shear layers.  
 
Math 6007: Perturbation and Approximation  Credit: 3 
The nature of perturbation theory, some regular perturbation problems, the technique of perturbation theory, 
some regular perturbation in aerofoil theory, the method of matched asymptotic expansion, the method of 
strained co-ordinates in viscous flow at high Reynolds number, some inviscid single perturbation problems, 
aspect of perturbation theory. New classes of information by approximation for approximation theory. 
 
Math 6008: Optimization Techniques  Credit : 3 
Introduction, Classical methods with single and multivariable, Linear programming, Graphical method with 
mathematical definitions and theorems; Solution of a system of linear simultaneous equations, pivotal reduction 
of a general system of equations, simples method with theoretical development. Transportation problem; Non 
linear programming; One dimensional problems by elimination and interpolation methods; methods; 
Unconstrained techniques direct search and descent methods; constrained techniques and indirect methods. 
Geometrical programming. Dynamic programming Stochastic programming; Game theory; CPM and PERT; 
Calculus of variations. 
 
Math 6009 : Nonlinear Dynamical Systems  Credit : 3 
Carleman Embedding Technique of linearization of ODE, PDE, Difference equation Algebraic equation. 
Linearization in a Hilbert space (ODE and PDE). Applications: Bifurcation and Chaos; Symmetries and first 
integrals of ODE and PDE. Other linearization technique: Lie-Koopman linearization, Invertible Point 
Transformation, Painleve test; the method of turning variables.  
 
Math 6010: Rings and Modules Credit: 3 
Rings, ideals, ring homomorphisms, general ideal theory of commulative rings, factorizations in a ring 
polynomial domains in one and several variable irreducibility criteria. Structure of samisimple and simple rings 
with minimum condition. 
Modules: Direct sum, projective modules, injective modules. Exact sequence of modules, tonsor and 
Homofuctions on modules five lemmas, short five lemma, strong lemma 3×3 lemma. Saake diagram. 
 
Math 6011: Topology Credit : 3 
Metric spaces; Completeness of metric spaces; General topological spaces, Bases and subbases. Continuous 
mapping, homeomorphisms, separation axioms compact spaces, Connectedness of Separable spaces, axioms of 
countability; Product Space, Tychonoff’s theorem. 
 
Math 6012: Field Theory Credit: 3 
Prime field: Algebraic extensions, perfect field, separable and normal extensions, algebraically closed fields 
finite field. Golois theory: Golois extensions; The fundamental theory of Golois theory extension, solution of 
polynomial equations by radicals; Infinite field extensions; Algebraically closed fields; Simple transcendental 
extensions.  
 
Math 6013 : Lattice Theory  Credit : 3 
Concepts of lattice, ideal and congruence, modulur and distributive lattices, algebraic lattices. Distributive and 
boolean lattices characterization and representation theorems. Congruences in distributive lattices, Distributive 
lattices, with pseduo complementation . Stone algebra, identities and stone algebra. Representation theorems, 
minimal prime ideal, Boolean  
 
Algebras, Boolean functions, Cojunctive and form, circuits, Simplification of circuits, multiterminal networks.   
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Math 6014: Advanced Analysis  Credit: 3 
Abstract integration: Measure and2 simple functions. Integration of positive and complex functions. The role 
played by sets of measure Zero. Positive Borel measure: The representation theorem, regularity properties of 
Borel measure, Lebesque measure,  continuity properties of measurable function.  
Lp-spaces: Approximation by contin22uous functions. 
 
Math 6015: Functional Analysis  Credit : 3 
Topological vector spaces, Normal linear spaces, Hiulbert spaces, Banach spaces, The open mapping theorem, 
The Hahn-Banach spaces, Banach alge2bras, Spectral radius formula Ideals and homorphisms, Fourier 
transforms, The planchevel theorem, Homomorphic Fourier transforms, Quasi-analytic classes, The Denjoy 
carleman theorem.  
 
Math 6016 : Group theory Credit : 3 
Definitions and simple properties of groupoids  quasigroups, semigroups, loops and monodis. Groups, kloin’s 4 
group dihydral group, quartermion groups, symmetric groups alternating groups.  
Lagrange’s theorem, normal subgroups, factor groups, homomorphism theorem and isomorphism theorem, 
cyclic group of mutation, Cayley’s theorem, Direct products of groups.  
The Centraliser and the normaliser of a subset of a groups, the center of automorphisms. Normal series, 
subnormal series and composition, series of groups. Schrories’s theorem Jordan Holder’s theorem.  
Conjugacy classes, p-groups, the derived series of a group, solvable groups. Cauch’s theorem, sylow subgroups 
sylow theorems, structure theory of finite abelian groups. 
 
Math 6017: Fluid Dynamics-I  Credit : 3 
Eulerian and Lagrangian method of description of fluid; Analytic approach of deformations; Derivation of 
equations of conservation of mass, momentum and energy. Basic equations in different co-ordinate system, 
boundary conditions, irrotational and rotational flows. Bernoulli’s equation and some applications. Two 
dimensional irrotational incompressible flows with circulation; source and sinks; Vortex motion, Combination 
of basic flows. mapping of flows in complex coordinates. Aerofoil theory, Schwarz-Christoffel theory, Navier-
Stokes equation. Gravity waves, one dimensional compressible flows of sound waves, shock waves, two 
dimensional irrotational flows. Hypersonic flows viscous compressible fluid flows; incompressible fluid flow 
between two parallel plates flows through a circular pipe and annulus. Flow between a plane and cone; Flow 
through convergent and divergent channel; flow in the vicinity of a stagnation point; Unsteady flows Small 
Reynolds number flows; flows over a sphere; flow over a cylinder through porous media Lubrication theory. 
 
Math 6018: Fluid Dynamics-II Credit : 3  
 
Boundary layers theory; properties of Navier-Stokes equations; two dimensional boundary layer equations; 
displacement, momentum and energy thickness for two dimensional flows. Von Mises transformation. 
Similarity solutions of boundary layer equations. Boundary layer flow over a flat plate, boundary layer flow 
with pressure gradient; Approximate solutions of boundary layer equations, including Von-Karman’s method. 
Stability theory; basic concepts of stability theory; Stability of Quett’s flow; Stability of flow between two 
parallel plate; Reyleigh-Taylor instability; Kelvin- Helmholtz instability.  
Turbulence: Reynolds stresses and basic equation of turbulent flows; Prandtl mixing length theory; some simple 
turbulent flows; homogeneous turbulence; spectral theory of homogeneous turbulence. Non-Newtonian fluid 
flows; Riener-Rivlin fluids; power law fluids; flows in ells fluids; flow in Binghan plastics Visco-Elastic flows; 
general visco elastic fluid flows.  
 
Math 6019: Computational Fluid Dynamics  Credit : 3 
 
Introduction to computational fluid dynamics (CFD), Application of computational  
fluid  dynamics in investigating fluid flow phenomena for different geometry. Grid generation and grid 
refinement technique. Discretization of the governing equations by finite difference  method or finite element 
method, Mathematical modeling of governing equations by stream function Vorticity method, Primitive veriable 
method or stream function velocity method. 
Use of the body-filled boundary condition, Boundary value and eigen vector in CFD. Error analysis and stability 
of numerical method. Convergent list and acceleration technique of convergent. Development of numerical code 
using appropriate method. Practicing by CFD available software to solve the governing equation. 
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Math 6020 : Magneto-hydrodynamics  Credit : 3 
 
Electromagnetic equations; equations of fluid dynamics of viscous fluids; MHD approximations, MHD 
equations, the important non-dimensional parameters of fluid dynamics and magneto-hydrodynamics; MHD 
boundary layer assumptions, two dimensional flow the MHD boundary layer equations for two dimensional 
flow in case of small magnetic Rynold’s number; the MHD boundary layer equations for two dimensional flow 
in case large magnetic Reynolds number; Suction and injection free and forced convection the boundary layer 
equations of motion of MHD free convection flow; Equations of motion of viscous incompressible through 
porous medium, boundary layer equations in rotating  coordinates, boundary layer equations of  MHD  with Hall 
currents.  
 
Math 6021: Advanced Quantum Mechanics  Credit : 3 
 
Basic development o Quantum Mechanics: Experimental background, Old quantum theory, Uncertainty and 
complementary, principle of superposition, Dynamical variables and observable, Representations of the 
quantum conditions, development of Schrodinger  equation, Approximate Methods for stationary and time 
dependent of Schrodinger equation. Perturbation theory, the Born approximation. The variational method 
inelastic collisions, adiabatic and sudden approximation. Theory of radiation; Connection between Bosons and 
Oscillators, emission and absorption of Bosons, Application to photons, the interaction energy between photon 
and an atom. Emission, absorption and scattering of radiation’s assembly of fermions. 
 
Math 6022: Quantum Electrodynamics Credit : 3 
 
Relativistic theory of the Electron: Relativistic treatment of a particle, the wave equation for an electron; 
Contravariant tensor, Maxwell’s equation in contravariant form, Group, Three dimensional rotation group, 
Lorentz group Schurr’s Lemma, matrix representation, four dimensional representation of the Lorentz 
transformation, Boost transformation, Lorentz Velocity transformation. Interaction of Radiation with matter: 
Hamiltonian, Semi-classical approach, Einstein co-efficients, Quantization of the radiation field, State vector of 
the radiation field, Transitions, Masslass particles, Dirac interaction picture, Scattering operator.  
Motion in a magnetic Field: The electromagnetic field in the absence of matter Quantum Electrodynamics; 
Hamiltonian, case of a static Electromagnetic field, the spin angular momentum and its interaction with the 
magnetic field, Spin orbit interaction, Pauli wave function and the pauli wave equation covariant form of the 
electromagnetic equations, Transformation law for the electromagnetic field.  
Theory of Wave Guides: Solution of one dimensional wave equations, square wave, solution of two dimensional 
wave equation, solution of three dimensional wave equations.   
Relativistic Theory: Klein-Gorden equation, Spin-1 particle, spin-O for K. G. field, Charged K. G. field 
Quantization condition for KG field, K.G. field with interaction symmetry breaking, Dirac equation, Probability 
and current densities, Covariance of Dirac equation, electron in an electromagnetic field, central potential, 
energy levels of the hydrogen atom, Hole theory and positrons.  
Quantization Rule: Quantization of vector meason field Qupta Bleuler formalism, Gauge theories of interactions 
fields, action particle, Schrodinger’s action principle, Canonical formation, S_matrix, Feymann covarient 
formation diagrams.  
 
Math 6023: Computer Algorithms and Programming  Credit : 3 
Programming Language C: Flow charts; Variables, arithmetic expression, types, operation and expression; 
Control flow, procedures and functions: Arrays; Pointers, structure and union, string operation; Dynamic 
memory allocations, File management system; Input/output system, writing programs  on the above topics 
in C/C++ and implementations;  Matrix, Iterative processes; writing programs regarding matrix operations  
Iterative processes in C/ C++ and implementation.  
Algorithms: Elementary Sorting Algorithms; Elementary Searching Algorithms, and  Implementations of the 
algorithms in C/C++. 
 
Math 6024: Soft Computing  Credit : 3 
Fuzzy Set Theory: Introduction, Type of Fuzzy Mathematics, Operation on Fuzzy Sets, Fuzzy relation, Fuzzy 
measures and Fuzzy set application. Neural Network: Biological neural system, Modeling of human brain, 
neural networks paradigm. Training Algorithms: Introduction, Natural evolution, Genetic operations and 
Selections Method, Theoretical aspects of Genetic Algorithms (GA), Evolution Strategy (ES), Evolution 
Programming (EP), Moderate Applications.  
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Math 6025: Advanced Statistics I Credit : 3 
Review of elementary statistics: Central tendency, dispersion, moments. Algorithms and implementation in  
C/C++. Also implementation by the package MatLab.  
Review of elementary probability theory:Correlation & Regression: Simple linear Regression, Multiple linear 
Regression, Multiple Non linear Regression model, Simple correlation, Multiple and partial correlation for 
several variables, Relation between Multiple and partial correlation coefficient; writing programs and 
implementation in  C/C++. Also implementation by the package MatLab. Experimental Design:  
Introduction, Basic Principle of experimental design, Experiments with a single factor, Design of Experiments 
with several factors, Latin square design, Latin Hypercube design for several factors, Factorial experiments, 
Lattice designs, Analysis of covariance, Implementation in C/C++. 
 
Math 6026 Finite Element Method and Applications Credit: 3.0 
Integral Formulations and Variational Methods functionals, the variational symbol. weighted integral and weak 
formulation variational methods of approximation, Finite Element Analysis of One-Dimensional Problems basic 
steps of the finite element analysis. Applications Finite Element Error analysis Approximation errors. various 
measures of errors. sonvegrence of solution, accuracy of the solution; Eigenvalue and Time-Dependent 
Problems eignvalue problems, time dependent problems. applications Isoperimetric Formulations and 
Numerical Integrations: the Newton-Cotes quadrature the Gauss- Legendre quadrature. Finite Element Analysis 
of Two-Dimensional Problems houndary value problem, mesh generation and imposition of boundary 
conditions, eigenvalue and time dependent problems applications; Variational Principles; Gaierkin 
Approxtmation: Partial Differential Equations; Interpolation Functions: Numerical Intergration: Modeling 
Consideration: Solutions of Viscous Incompressible Fluid flow. Velocity pressure finite element model, penalty-
finite element model; weighted kesidual Finite ele4ment models; Finite Element Mode is of Nonlinear and 
Three-Dimensional Problems 
 
Math 6027: Partial Differential Equations Credit : 3 
 Introduction to partial differential equations: Linear equations and superposition, General solutions. 
First order equations: Linear equations, Characteristics, Cauchy problems, Quasi-linear equations, General 
nonlinear equations. Second order equations: Classification, Characteristics, Canonical forms, Change of 
independent variable. Boundary and initial value problems: Well-posed problems, Separation of variables, 
Abel’s theorem, Separation by sub problem, Nonrectangular boundaries, Evolution problems, Consistency, 
Uniqueness of solution, Maximum-minimum principles, Diffusion equation, Wave equation, Solutions by 
Laplace transform, Solutions by Fourier transform, Semi-infinite domains, Nonhomogeneous equations, 
Duhamel’s principle. Green’s functions: Green’s functions and Modified Green’s functions, Nonhomogeneous 
elliptic problems, Eigenfunction expansions, Fundamental solutions, Poisson’s integral formula, Method of 
images, Parabolic problems, Hyperbolic problems, Initial value problems. 

Math 6028: Advanced Differential Equations-I Credit : 3 
Introduction to nonlinear ordinary differential equations: Formation of nonlinear ordinary differential 
equation, Krylov-Bogoliubov-Mitropolskii (KBM) method, Homotopy perturbation method. 
Second order differential equations in the phase plane: Phase diagram for the pendulum equation, 
Autonomous equations in the phase plane, Mechanical analogy for the conservative system, The damped linear 
oscillator, Nonlinear damping: limit cycles. Plane autonomous systems and linearization: The general phase 
plane, Linear approximation at equilibrium points, The general solution of linear autonomous plane systems, 
The phase paths of linear autonomous plane systems, The phase diagram. Geometrical aspects of plane 
autonomous systems: The index of a point, The index at infinity, Limit cycles and closed paths.  
Periodic solutions; averaging methods: An energy balance method for limit cycles, Amplitude and frequency 
estimates, An averaging method for spiral phase paths, Periodic solutions: Harmonic balance, The equivalent 
linear equation by harmonic balance. Perturbation Methods: Nonautonomous systems, Forced oscillations, 
Duffing’s equation, Forced oscillations far from resonance, Forced oscillations near resonance with weak 
excitation, The amplitude equation for a damped and undamped pendulum, Amplitude-phase perturbation for 
the pendulum equation, Lindstedt’s method.  
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Math 6029: Advanced Differential Equations-II Credit : 3 
Stability: Poincare stability, Paths and solution curves for general systems, Stability of time solutions: Liapunov 
stability, Liapunov stability of plane autonomous linear systems, Structure of the solutions of −n dimensional 
linear systems, Structure of the solutions of −n dimensional inhomogeneous linear systems. Stability of linear 
systems with constant coefficients, Linear approximation at equilibrium points for first-order systems in n  
variables, Stability of a class of nonautonomous linear systems in −n dimensions, Stability of the zero solutions 
of nearly linear systems. Liapunov methods for determining stability of the zero solution: Introducing the 
Liapunov method, Liapunov stability of the zero solution, Asymptotic stability of the zero solution, Extension of 
weak Liapunov functions to asymptotic stability,  Stability and the linear  approximation in two dimensions, 
Stability and the linear  approximation for nth order autonomous systems. The existence of periodic solutions: 
The Poincare-Bendixson theorem, Existence of a centre and of a limit cycle, Van der Pol’s equation with large 
parameter. Forced Oscillations: General forced oscillations, Transients and stability for Duffing’s equation, 
The jump phenomena, Transients and stability for the forced Van der Pol’s equation, Frequency entrainment for 
Van der Pol’s equation. 
 
Math 6030 Econometrics I Credit: 3.0 
Methods of parameter estimation, hypothesis testing of parameters, pridiction of simple and multiple regression 
models. Limitations of estimation method, diagnostic testing on multicollinearity, autocorrelation, 
heteroscedasticity, and specification error, and solution. Maximum Likelihood estimation method; asymptotic 
distribution theory, computation, and statistical inference. Use of statistical software and interpretation of 
estimated results. 
 
Math-6031 Physical Meteorology  Credit: 3.0 
 
Atmospheric composition and energy; Atmospheric moisture; Condensation and Precipitation; Fog; the nature 
of radiation, Solar radiation and the earth atmospheric system; Terrestrial radiation; synoptic consequence of 
terrestrial radiation; Heat balance of the earth atmospheric system. Fundamental physics of radiation; 
Applications to radiation in the earth atmospheric system: Distribution of temperature; Horizontal motion in the 
atmosphere; General circulation; Atmospheric Optics;  
 
Math-6032 Numerical Weather Prediction Credit: 3.0 
 
The Governing Equations, Wave Motion in the Atmosphere, Scale Analysis, Numerical Methods, Numerical 
Prediction Models, Filtered Models, Linear & Non-Linear balanced models, Primitive equation models, Fine 
mesh modeling, Baroclinic spectral models. Moisture Inclusion, Convective adjustment, Cumulus 
parameterization, Arakawa and Schubert model, Radiation Parameterization, Terrestrial radiation, Solar 
radiation, Objective analysis and Initialization, Ocean Dynamics and Modeling, Forecast based on non-
divergent barotropic model. 
 
Math-6033 Atmospheric Turbulence Credit: 3.0 
 
The nature of turbulent flow, Flow near a boundary, The mixing length hypothesis, Velocity profiles near a 
boundary (smooth surface, rough surface), Power – law profiles, the vorticity transport hypothesis, Statistical 
theory of turbulence. Eddy transport of momentum. Heat and water vapor in the planetary atmospheric boundary 
layer, The Tylor-Ekman theory of the vertical variation of the wind in the boundary layer. The heat flux 
equation and the problem of convection, Forced and free congestion Atmosphere and oceanic turbulence, The 
energy equation for turbulence, the spectrum of turbulence, Entrainment. Turbulence near the ground, 
Mechanical turbulence, Convective turbulence related to hydrostatic instability, turbulence related to clouds.  
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Phy 6202 : Atmospheric Thermodynamics  Credit : 3 
Principles of thermodynamics; First & Second laws of thermodynamics, entropy. Thermodynamics of dry air; 
Thermodynamics of moist air, thermodynamic systems in meteorology, dry air, liquid water, water vapor ice. 
Thermodynamic properties of water, Hydrostatic equilibrium; thermodynamic diagram: Vertical stability of the 
atmospheres, stability criteria and instability criteria, conditional instability and latent instability, Clouds and 
precipitation; Perceptible water, quantitative precipitation forecasting the thermodynamic of the hail stage, 
Hydrostatic stability and Convection; Energy and Stability of the atmosphere. 
 
Phy 6207: Dynamic Meteorology Credit : 3 
Fundamental forces, apparent forces, Structure of the static atmosphere, Momentum equation in rotating 
coordinate, Pressure coordinate, Equations in spherical coordinate, Continuity equation, Energy equation, 
Hydrostatic approximation. The hydrodynamic equation and equation of state, Principles and dimensional 
analysis (scale analysis), Geostrophic wind Thermal wind, Cold and warm air advection, Barotropic and 
Baroclinic atmosphere. Circulation and vorticity: Circulation theory Potential voriticity Relative  vorticity and 
Vorticity equation in Cartesian and Pressure coordinate. The planetary boundary layer, The dynamics of 
synoptic scale motions in middle latitudes, Atmospheric oscillations, Numerical prediction models, The 
development and motion of midlatitude synoptic system, General circulation of the atmosphere, Tropical motion 
systems.  
 
Phy 6103: Super Conductors  Credit : 3 
Phenomenon and materials of superconductivity: Superconductivity, history of superconductivity, 
superconductivity materials. Properties of superconductors: Difference between metals and superconductors in 
eletro-conductivity. Meissener fields, Critical fields, critical currents. Thermodynamic properties. Energy gap. 
Characteristics parameters of superconductors. Flux quantization, Josephson effects, superconductivity of 
quantum interference device (SQUID). Phenomenological theories of superconductivity: London theory, 
Thermodynamic theory of superconductivity, Ginzburg Landau theory. Critical Currents: Mixed state. Different 
states of Critical currents. Microscopic theory of superconductivity: Survey of properties BCS theory. High 
temperature superconductors (HTS): Historical survey, general structures, general physical properties, Theories 
of HTS, Development process of the superconducting materials, Methods of preparation for superconducting 
materials, Potential of High-Tc materials for application. Application of superconductors: Electroconductivity, 
high fields, measuring instruments in electronic. 


