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Boundary and interior layers are widely encountered in various scientific and
engineering problems, ranging from fluid dynamics to heat transfer.
Understanding and accurately modeling these layers is crucial for obtaining
accurate results and improving the efficiency of numerical simulations.

In recent years, significant progress has been made in the field of computational
and asymptotic methods for boundary and interior layers. Researchers and
experts from around the world come together every year at the Boundary And
Interior Layers Computational And Asymptotic Methods (BAIL) conference to
exchange ideas, present their latest findings, and discuss the future directions of
this important area of study.

BAIL 2016: Breaking New Ground

BAIL 2016 was one of the most anticipated conferences in the field, bringing
together leading scientists, mathematicians, and engineers to discuss the latest
advancements in computational and asymptotic methods. The conference
provided a platform for researchers to showcase their innovative work and foster
collaborations among experts in the field.
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Computational Methods for Boundary and Interior Layers

One of the key focuses of BAIL 2016 was computational techniques for boundary
and interior layers. Researchers presented various numerical methods, such as
finite element methods, spectral methods, and finite difference methods, to
accurately solve problems involving these layers. These methods allow for
efficient simulations and address the challenges posed by steep gradients and
singularities commonly encountered within the layers.

By employing adaptive meshing and higher-order approximations, these
computational techniques ensure accurate representation of the layers and
provide valuable insights into the underlying physical phenomena. The talks and
presentations at BAIL 2016 highlighted the progress made in this field and the
potential for future advancements.

Asymptotic Methods for Boundary and Interior Layers

BAIL 2016 also emphasized the use of asymptotic methods to analyze and
understand the behavior of boundary and interior layers. Asymptotic expansions,
matched asymptotic expansions, and multiple scales analysis were showcased
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as powerful tools to obtain simplified and accurate solutions for problems
involving layers.

These methods provide insights into the dominant terms within the layers and
allow for the development of reduced equations that capture the essential
behavior of the system. By combining these asymptotic solutions with numerical
techniques, researchers achieve robust and efficient models for simulations.

Overall, the presentations at BAIL 2016 demonstrated the wide range of
applications for asymptotic methods, including fluid dynamics, heat transfer, and
solid mechanics. The integration of asymptotic and computational methods is
crucial for advancing our understanding and solving complex problems involving
boundary and interior layers.

Future Directions and Challenges

BAIL 2016 ended with a panel discussion on the future directions and challenges
in the field. Experts highlighted the need for interdisciplinary collaboration, as
boundary and interior layers exist in various scientific disciplines. The
development of efficient algorithms and innovative numerical schemes was
identified as a major research area, allowing for faster and more accurate
simulations.

Additionally, the conference emphasized the importance of uncertainty
quantification and sensitivity analysis in computational models, particularly when
dealing with layers. Developing methodologies to assess the reliability and
robustness of the computed results is crucial for real-world applications.

BAIL 2016 was a remarkable event that showcased the latest advancements in
computational and asymptotic methods for boundary and interior layers. The
conference provided a platform for researchers to exchange ideas, present their



work, and foster collaborations in this important field of study. The integration of
computational and asymptotic methods will continue to drive progress in solving
complex problems involving layers and contribute to various scientific and
engineering domains.
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This volume collects papers associated with lectures that were presented at the
BAIL 2016 conference, which was held from 14 to 19 August 2016 at Beijing
Computational Science Research Center and Tsinghua University in Beijing,
China. It showcases the variety and quality of current research into numerical and
asymptotic methods for theoretical and practical problems whose solutions
involve layer phenomena.

The BAIL (Boundary And Interior Layers) conferences, held usually in even-
numbered years, bring together mathematicians and engineers/physicists whose
research involves layer phenomena, with the aim of promoting interaction
between
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these often-separate disciplines. These layers appear as solutions of singularly
perturbed differential equations of various types, and are common in physical
problems, most notably in fluid dynamics.

This book is of interest for current researchers from mathematics, engineering
and physics whose work involves the accurate approximation of solutions of
singularly perturbed differential equations; that is, problems whose solutions
exhibit boundary and/or interior layers.
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