MATH20-R06: TOPOLOGY AND MIXING

Total Marks: 100 (Theory: 70, Internal Assessment: 30)
Duration of Examination: 3 Hrs.
Workload: 4 Lectures per week. Credits: 4

Topological Transitivity: Examples and properties, Topological mixing: Examples and
Properties, Transitivity and limit sets for continuous interval maps, Characterizing topological
mixing in terms of topological transitivity for continuous interval maps, Sensitive
dependence on initial conditions, Devaney's definition of chaos, Logistic maps and shift
maps as chaotic maps, Period three implies chaos, Relation between transitivity and chaos on
intervals, Various other definitions of chaos and their interrelationships.

Topological Entropy: Definition using open covers, Examples and properties, Bowen’s
definition of topological entropy, Equivalence of two definitions, Topological version of
Kolmogorov—Sinai theorem, Topological entropy of an expansive homeomorphism, of the
two sided shift, of the topological Markov chain, of any homeomorphism of the unit circle, of
any homeomorphism of closed unit interval, an upper bound for the topological entropy of a
diffeomorphism of a finite dimensional Riemannian manifold.
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MATH20-R07: CONVEX AND NONSMOOTH ANALYSIS

Total Marks: 100 (Theory: 70, Internal Assessment: 30)
Duration of Examination: 3 Hrs.
Workload: 4 Lectures per week. Credits: 4

Convex sets, Convexity-preserving operations for a set, Relative interior, Asymptotic cone,
Extreme points, Face, Projection operator, Separation theorems, Bouligand tangent and normal
cones.

Convex functions, Closedness, Affinity, Epigraphical hull and lower-bound function of a set,
Functional operations preserving convexity of function, Infimal convolution, Convex hull and
closed convex hull of a function, Continuity properties; Sublinear functions, Support function,
Calculus of support functions, Norms and their duals, Polarity.

Subdifferential of convex functions, Geometric construction, interpretation and properties of
subdifferentials, Minimality conditions, Mean-value theorem; Calculus rule with
subdifferentials.
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MATH20-R08: HYPERBOLIC SYSTEM OF CONSERVATION LLAWS AND
BOUNDARY LAYER THEORY

Total Marks: 100 (Theory: 70, Internal Assessment: 30)
Duration of Examination: 3 Hrs.
Workload: 4 Lectures per week. Credits: 4

Hyperbolic system of conservation laws: Fundamental concepts and examples, Scalar and system
of conservation laws, Riemann Problem, Entropy condition, Classical and non-classical shocks,
Similarity method.

Boundary layer theory: Laminar boundary layer, Turbulent flow, Turbulent boundary layer; Heat
and Mass transfer, conduction, convection and radiation; Thermal boundary layer; Modeling and
method of solution of the problems.
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MATH20-R09: PARTIAL DIFFERENTIAL EQUATIONS: THEORY AND NUMERICS

Total Marks: 100 (Theory: 70, Internal Assessment: 30)
Duration of Examination: 3 Hrs.
Workload: 4 Lectures per week. Credits: 4

Maximum principles for second order linear parabolic, elliptic and hyperbolic partial differential
equations; Weak solutions for second order linear parabolic, elliptic and hyperbolic partial
differential equations; Lax—Milgram theorem, Local existence, uniqueness and regularity results
for second order linear parabolic, elliptic and hyperbolic partial differential equations.



