MM-04
COMPLEX ANALYSIS

M.M. 100
(Questions will be set from each unit/section)

Units

Topics

Complex integration. Cauchy-Goursat. Theorem. Cauchy's integral formula.
Higher order derivatives. Morera's Theorem. Cauchy's inequality and Liouville's
theorem. The fundamental theorem of algebra. Taylor's theorem. Maximum
modulus principle. Schwarz Lemma. Laurent's series. Isolated singularities.
Meromorphic functions. The argument principle. Rouche's theorem Inverse
function theorem.

Residues. Cauchy's residue theorem. Evaluation of integrals. Branches of
many valued functions with special reference to arg z, log z and z°.

Bilinear transformations, their properties and classifications. Definitions and
examples of Conformal mappings.

Spaces of analytic functions. Hurwitz's theorem. Montel's theorem Riemann
mapping theorem.

Weierstrss factorisation theorem. Gamma function and its properties. Riemann
Zeta function. Riemann's functional equation. Runge's theorem. Mittag-Leffler's
theorem. Analytic Continuation. Uniqueness of direct analytic continuation.
Uniqueness of analytic continuation along a curve. Power series method of
analytic continuation Schwarz Reflection principle. Monodromy theorem and
its consequences. Harmonic functions on a disk. Harnack's inequality and
theorem. Dirichlet problem. Green's function,

Canonical products. Jensen's formula. Poisson-Jensen formula. Hadamard's
three circles theorem. Order of an entire function. Exponent of Convergence.
Borel's theorem. Hadamard's factorization theorem.

The range of an analytic function. Bloch's theorem. The Little Picard theorem.
Schottky's theorem. Montel Caratheodory and the Great picard theorem.

Univalent functions. Bieberbach's conjecture (Statement only) and the "V4
theorem.



