SWETA DAS is a mathematician whose research is driven by a fascination with
the structures hidden within matrices and the ways they reveal themselves
through algebraic transformations. Her work focuses on linear algebra with
applications motivated by real-world problems. Throughout her doctoral
studies, she has been particularly interested in canonical forms of matrices
and matrix pencils, as well as in understanding how structured matrix pencils
behave under small perturbations and how seemingly small changes can lead
to significant differences in their properties.

This thesis brings together these research interests through the study of ma-
trices, matrix pencils, and their structural properties. It develops canonical
forms for matrix pairs arising in dissipative Hamiltonian systems, investiga-
tes how the eigenstructure of skew-symmetric matrix pencils changes under
perturbations through the study of orbits and bundles, and addresses the
distance-to-singularity problem by proposing a method for finding a nearby
singular matrix pencil to a given regular one. The approach is further extended
to matrix polynomials, broadening its applicability.

Together, the results contribute to a deeper understanding of the interaction
between algebraic structure and perturbation. Beyond the specific mathema-
tical problems addressed, the thesis reflects a broader theme: understanding
how mathematical objects change while preserving their most fundamental
characteristics.
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