Syllabuses on Analysis and Differential Equations 
Calculus and mathematical analysis
Derivatives, chain rule; maxima and minima, Lagrange multipliers; line and surface integrals of scalar and vector functions; Gauss’, Green’s and Stokes’ theorems. Sequences and series, Cauchy sequences, uniform convergence and its relation to derivatives and integrals; power series, radius of convergence, convergence of improper integrals. Inverse and implicit function theorems and applications; the derivative as a linear map; existence and uniqueness theorems for solutions of ordinary differential equations, explicit solutions of simple equations.; elementary Fourier series. 
Complex analysis

Analytic function, Cauchy's Integral Formula   and  Residues, Power Series Expansions, Entire Function, Normal Families, The Riemann Mapping Theorem, Harmonic Function, The Dirichlet Problem Simply Periodic Function and Elliptic Functions, The Weierstrass Theory Analytic Continuation, Algebraic Functions, Picard's Theorem

Point set topology of Rn 

Countable and uncountable sets, the axiom of choice, Zorn's lemma.

Metric spaces. Completeness; separability; compactness; Baire category; uniform

continuity; connectedness; continuous mappings of compact spaces.

Functions on topological spaces. Equicontinuity and Ascoli's theorem; the

Stone-Weierstrass theorem; topologies on function spaces; compactness in function

spaces. 

Measure and integration 

Measures; Borel sets and contor sets; Lebesgue  measures; distributions; product measures.

Measurable functions. approximation by simple functions; convergence in measure;
Construction and properties of the integral; convergence theorems;
Radon-Nykodym theorem; Fubini's theorem; mean convergence.

 Monotone functions; functions of bounded variation and Borel measures;
Absolute continuity, convex functions; semicontinuity. 
Banach and Hilbert spaces
Lp spaces; C(X); completeness and the Riesz-Fischer theorem; orthonormal bases; linear functionals; Riesz representation theorem; linear transformations and dual spaces; interpolation of linear operators; Hahn-Banach theorem; open mapping theorem; uniform boundedness (or Banach-Steinhaus) theorem; closed graph theorem. Basic properties of compact operators, Riesz- Fredholm theory, spectrum of compact operators. Basic properties of Fourier series and the Fourier transform; Poission summation formula; convolution.

Basic partial differential equations

First order partial differential equations, linear and quasi-linear PDE, Wave equations: initial condition and boundary condition, well-poseness, Sturn-Liouville eigen-value problem, energy functional method, uniqueness and stability of solutions  Heat equations: initial conditions, maximal principle and uniqueness and stability Potential equations: Green functions and existence of solutions of Dirichlet problem, harmonic functions, Hopf’s maximal principle and existence of solutions of Neumann’s problem, weak solutions, eigen-value problem of the Laplace operator Generalized functions and fundamental solutions of PDE
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