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Linear  Algebra ( b5 ya)

- Matrices

- Determinants

— The Inverse Matrix

- Rank of a Matrix

- Elementary (pierations

— Solvability of Sets of Linear Equations
— Linear Vector Space

- Eigenvalue Problem

— Orthogonalitation of Vector Sets

- Quadratic Forms

- Equivalent Matrices and Transformations
- Hermitian Matrices

- Definite Forms

- Invariants

- Coordinate Transformations

- Tensors

- Functions of Symmetric Matrices

- Generalized Eigenvalue Problems

- Raylhiegh Quotient

— Eigenvalues - of Nonsymmetric Matrices

— Applications in Engineering




Green’s Functions for Time — Independent Problems

= Greenss Functions for Boundary Value Problems of Qrdinary Differential
Equations ’

- FEigenfunction Expansion method

— Dirac Delta method

- Green’s Functions for Poisson,s Equation

Complex Variables

- Complex Numbers

- Analytic Functions

- Contour I ntegrals and Cauchy’s Theorem

- Series

- Conformal M appings

~Application of Conformal Mapping in PDE’s

- Evaluation of Integrals by Complex Variable Methods
( The Calculus of Residues )

Calculus of Variation

~ The Euler - Lagrange Equation

- Sturm - Liouville Problems

~ The Rayleigh - Rit2? Method

- Weighted Residual Methods

( Galerkin , Petrov — Galerkin, ..... ) W r’,'
\$J iy

'Y




Partial Differential FEquations ( o= Jaaslyins c¥oles)

- Function Space

- Self - adjoint Differential Equations
- Sturm - Liouville Problems

- Eigenvalues and Eigenfunctions

— The Orthogonality of Eigenfunctions

~ Fourier Expansions in terms of Eigenfunctions

- CLassifications of PDE’S

— Parabolic PDE’S

— Heat Equations in one and Two Dimensions
— Separation of Variables

- Nonhomogeneous B.C.S

- Time - Varying B.CS

- Nonhomogeneous Problems (Eigenfunction Expansions)
- Hyperbolic PDE,S

— The Finite Vibrating String

- B.C™® Associated with the Wave Equation
- The D’Alembert Solution

- The Vibrating Beam
— Vibrating Rectangular Membrane
— Vibrating Circular Membrane and Bessel Functions

- Helmholz Problem

- Elliptic PDE,S

- General Nature of Boundary Value Problems
- Dirichlet, Neumann and Mixed B.C’S

— Interior and Exterior Dirichlet Problems

— The Dirichlet Problem in an Annulus

— Laplace’s Equation in Spherical Coordinates

( Spherical Harmonics )
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