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Research Snapshot. My research concerns infinite-dimensional dynamical systems and the long-term behavior of nonlinear PDEs. I 

use Fredholm theory, exponential dichotomy and admissibility to study hyperbolicity, invariant manifolds and structural properties, 

with applications to reaction–diffusion and damped wave equations, finite-dimensional reduction and perturbation problems. 
 

RESEARCH EXPERTISE 

• Infinite-dimensional dynamics: qualitative analysis of evolution 

equations and the structure of nonlinear PDE flows. 

• Linear and nonlinear analysis: Fredholm operators, exponential 

dichotomy and admissibility in dynamical systems. 

• Invariant and inertial manifolds: regularity, persistence, inertial 

forms and finite-dimensional reduction. 

• Hyperbolicity and genericity: Sard–Smale methods, generic 

hyperbolicity and Morse–Smale systems. 

• Model equations: reaction–diffusion and damped wave equations, 

including Chafee–Infante type problems. 

RECENT RESEARCH HIGHLIGHTS 

• Fredholm theory under ADP/APC: analysis of Fredholm properties 

under ADP/APC assumptions and their role in PDE dynamics. 

• Generic hyperbolicity: Sard–Smale approaches to genericity and the 

structure of equilibria and dynamical systems. 

• Weighted admissibility: trajectory-weighted admissibility and the 

construction of C¹ invariant manifolds. 

• Perturbation of reduced dynamics: inertial manifold perturbation for 

damped wave and reaction–diffusion equations, including singular and 

domain perturbations. 

POTENTIAL COLLABORATION RESEARCH 

Collaborator areas: PDE dynamics | nonlinear functional analysis 

| evolution equations | spectral and Fredholm methods 

• PDE dynamics and genericity: study hyperbolicity, transversality and 

Morse–Smale structures in dissipative evolution equations. 

• Fredholm and admissibility methods: develop operator-theoretic 

tools for linearized flows and invariant manifold problems. 

• Invariant and inertial manifolds: investigate regularity, persistence 

and finite-dimensional descriptions of PDE dynamics. 

• Singular and domain perturbations: analyze stability of invariant 

structures and reduced dynamics as equations or spatial domains vary. 
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