
Syllabus for MATH 603

Title: Methods of Applied Mathematics II

Prerequisites: MATH308 and MATH311, or MATH601, or permission of instructor

1.0 Introduction to Vector Spaces (9 hrs):
Basic definitions-basis, dimension, subspaces, norm, inner product; Gram-Schmidt or-
thonormalization; basic topology-open, closed, compact, completeness, convergence, Cauchy
sequences, Schauder basis.

2.0 Matrix and Tensor Algebra (9 hrs):
Matrices and tensors as linear maps, domain and range, tensor ,product; characteristic polnomial,
eigenvalues and eigenvectors, Cayley Hamilton Theorem; canonical formsspectral representation
of self-adjoint matrices, Jordan normal form, meromorphic functions of matrices; quadratic
forms; decomposition theorems-LU, QR, SVD, Polar decompositions with applications to least
square solutions.

3.0 Vector and Tensor Analysis (15 hrs):
Limit, continuity, derivative of scalar, vector and tensor valued functions on finite dimensional
vector spaces; coordinate independent definitions of gradient, divergence, curl; Divergence,
Green, Stokes Theorems; Frechet derivative and applications to the calculus of variations (Euler
equations, Lagrange multipliers); orthogonal curvilinear coordinates.

4.0 Introduction to Linear Partial Differential Operators (9 hrs):
Second order linear partial differential operators arising in applied mechanics-elliptic, hy-
perbolic, parabolic operators; D'Alembert's solution; separation of variables and eigenvalue
problems; Sturm-Liouville problems and complete orthogonal families of eigenfunctions.
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