TEW at IMSc for Engineering College Teachers
(Nov 27 — DEc 2, 2017)

Actual Syllabus Covered

The following topics were covered in this edition of TEW programme.

I APPLICATIONS OF LINEAR ALGEBRA

I. SPEAKER : PARAMESWARAN SANKARAN (3 LECTURES) :

1. System of linear equations—homogeneous and inhomogeneous equations. Matrices — reduced
row echelon form — relation between linear maps and matrices. Rank of a matrix — row and column
span.

2. Subspaces and quotient spaces, dual spaces. Eigenvalues and eigenvectors. Inner product
spaces, bilinear forms—positive definite and symmetric matrices.

3. Applications: Stochastic matrices — Markov processes — steady state. Mass - spring system —
solving coupled differential equation y" = Ay.

2. SPEAKER : K. N. RAGHAVAN (3 LECTURES) :

The three lectures were titled Methods of linear algebra in combinatorics. In the first one, we discussed
solutions to the following question and its variations: suppose we have n residents in a town; how many
different clubs consisting of residents can one form if each club bas an odd number of members and any two distinct
clubs bave an even number of members in common?

In the second lecture, three proofs were given of the Graham-Pollak theorem that the complete
graph on n vertices cannot be decomposed as a union of less than n — 1 complete bipartite graphs.

In the third, we discussed projective planes as examples of balanced incomplete block designs
(BIBDs) and proved Fisher’s inequality that the number of blocks in a BIBD is at least the number
of vertices.

Notes of these lectures are permanently available at https://www.imsc.res.in/~knr/past/tew_
nov_2017.pdf



2 ApPPLICATIONS OF PDE

SPEAKER : S. KESAVAN (6 LECTURES) :

Lecture 1: Introduction to the theory of Distributions. Topology of the space of infinitely differ-
entiable functions with compact support and examples of distributions.

Lecture 2: Calculus of distributions and examples.

Lecture 3: Introduction to Sobolev spaces.

Lecture 4: Sobolev Spaces: imbedding theorems and compactness theorems.

Lecture 5: Abstract variational problems in Hilbert spaces, Stampacchia’s theorem, Lax-Milgram
lemma.

Lecture 6: Weak formulation of elliptic boundary value problems and existence of weak solutions.

3 APPLICATIONS OF NUMBER THEORY (CRYPTOGRAPHY)

SPEAKER : K. SRINIVAS (6 LECTURES) :

The lectures started with recalling divisibility, division algorithm, computation of gcd of two inte-
gers by using Euclidean algorithms. The technical terms like polynomial time algorithm, exponential
time algorithm, sub-exponential time algorithm were introduced. Fundamental theorem of arith-
metic, modular arithmetic, computation of powers by squaring method was discussed. Next, symmet-
ric key cryptography was presented and few algorithms were discussed. Then public key cryptography
was introduced. In public key cryptography, RSA, Diffie-Hellman key exchange, ElGamal cryptosys-
tems were discussed in detail. It was emphasized how the security of these cryptosystems rely on the
hardness of integer factorization and computation of discrete log problem. Shanks baby-step-Giant
step algorithm, Integer factorization and Primality testing was also discussed.
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