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Application of Conformal Mapping: Unlocking Complex Problems with Elegant Solutions

Application of conformal mapping is a fascinating and powerful tool in mathematics
and engineering that helps simplify and solve complex problems involving shapes,
boundaries, and functions. At its core, conformal mapping is about transforming one
geometric domain into another while preserving angles, which means the local structure
of shapes remains intact even though their overall form changes. This property makes
conformal mappings incredibly useful in various fields such as fluid dynamics,
electromagnetics, complex analysis, and even computer graphics.

If you’re curious about how this mathematical technique is applied in real-world scenarios,
this article will guide you through its practical uses, underlying principles, and why it
remains an essential part of modern scientific problem-solving.

Understanding the Basics of Conformal Mapping

Before diving into the applications, it’s helpful to grasp what conformal mapping entails.
In simple terms, a conformal map is a function that preserves angles locally. When you
apply such a transformation to a shape or a domain, the angles between intersecting
curves remain unchanged, though the size and overall shape might be distorted.

This angle-preserving property is crucial because it ensures that certain physical or
geometric properties remain consistent under the transformation. Mathematically,
conformal maps are typically holomorphic functions with nonzero derivatives on complex
domains, which means they are complex differentiable and smooth.

Why Angle Preservation Matters

Preserving angles means that features like corners or intersections don’t get “squashed”
or “stretched” unevenly in a way that distorts the local geometry. This is especially
important in fields where the behavior near boundaries or interfaces affects the entire
system, such as electrostatics or fluid flow.

Application of Conformal Mapping in Fluid
Dynamics

One of the most celebrated applications of conformal mapping lies in fluid mechanics,
particularly in two-dimensional potential flow problems. Engineers and physicists often
need to analyze the behavior of fluids flowing around objects like airfoils, ships, or
obstacles. Directly solving the fluid flow equations in complex geometries can be daunting,



but conformal mapping offers a clever workaround.

Transforming Complex Boundaries to Simplify Flow
Analysis

By applying a conformal map, complicated shapes—say an airfoil with a curved
surface—can be transformed into simpler geometric domains such as circles or straight
lines. Since the governing equations for potential flow are easier to solve in these simpler
domains, the solutions can then be mapped back to the original shapes.

For example, the famous Joukowski transformation converts a circle into an airfoil shape,
allowing calculation of lift and pressure distribution around wings. This approach played a
fundamental role in early aerodynamics and remains a staple in theoretical fluid
mechanics.

Benefits in Hydrodynamics and Aerodynamics

- **Simplifies boundary conditions:** Complex boundaries become manageable.
- **Visualizes flow patterns:** Streamlines and equipotential lines are easier to interpret.
- **Calculates forces:** Lift, drag, and other forces can be computed with analytic
formulas derived from the transformed domain.

Role of Conformal Mapping in Electrostatics and
Electromagnetics

In electrostatics, conformal mapping is equally valuable. The potential field generated by
charges or conductive materials often needs to be understood in regions with complicated
geometries.

Solving Laplace’s Equation in Complex Domains

Electric potential problems often reduce to solving Laplace’s equation. When the geometry
is irregular, direct solutions are cumbersome. Conformal mappings transform these
irregular domains into canonical shapes where the solution is known or easier to find.

For instance, calculating the capacitance of oddly shaped conductors or analyzing fields
near corners and edges becomes feasible through this technique.

Applications in Waveguides and Antenna Design



The electromagnetic fields inside waveguides or around antennas can also be analyzed
using conformal mappings. By simplifying cross-sectional shapes or boundary conditions,
engineers can predict modes of propagation or radiation patterns more efficiently.

Conformal Mapping in Complex Analysis and
Mathematical Physics

Beyond engineering, conformal mapping is a cornerstone concept in complex analysis,
with applications extending into mathematical physics.

Riemann Mapping Theorem and Uniformization

The famous Riemann Mapping Theorem states that any simply connected, proper open
subset of the complex plane can be conformally mapped onto the unit disk. This powerful
result underpins many theoretical and practical applications, providing a universal way to
“standardize” complex domains.

Applications to String Theory and Quantum Field
Theory

In theoretical physics, conformal invariance and conformal field theory are fundamental.
Conformal mappings help analyze systems where local scale invariance plays a role, such
as in string theory, critical phenomena, and statistical mechanics.

Use of Conformal Mapping in Heat Transfer and
Diffusion Problems

Heat conduction and diffusion processes are governed by partial differential equations
similar to those in electrostatics and fluid flow. When these phenomena occur in
complicated geometries, conformal mapping again becomes a practical tool.

Transforming Heat Transfer Domains

By mapping irregular boundaries into simpler shapes, engineers can solve temperature
distributions or diffusion profiles more straightforwardly. This aids in designing heat
exchangers, insulating materials, and understanding pollutant dispersion.



Modern Applications: Computer Graphics and
Image Processing

Conformal mapping has also found a place in digital technology, especially in computer
graphics and image processing.

Texture Mapping and Surface Parameterization

In 3D modeling, mapping a flat texture onto a curved surface without distortion is
challenging. Conformal parameterization ensures that local shapes and angles are
preserved, resulting in more natural and visually appealing textures.

Medical Imaging and Brain Mapping

Conformal maps assist in flattening complex anatomical structures such as the brain
cortex onto 2D planes for better visualization and analysis. Preserving local geometry is
critical here to avoid misleading distortions in medical diagnostics.

Tips for Leveraging Conformal Mapping
Effectively

If you’re interested in applying conformal mapping techniques in your work or studies,
consider the following insights:

Choose the right transformation: Different problems require different conformal
maps (e.g., Joukowski transform for airfoils, Schwarz-Christoffel for polygons).

Understand boundary conditions: The power of conformal mapping lies in
simplifying boundaries, so clearly defining these is essential.

Use numerical tools when needed: While many conformal maps have closed-form
expressions, numerical conformal mapping methods exist for highly irregular
domains.

Combine with physical intuition: Mapping is a mathematical tool, but interpreting
results in the physical context ensures practical utility.



Challenges and Limitations in Applying
Conformal Mapping

Despite its versatility, conformal mapping does have some constraints. It mainly applies to
two-dimensional problems since angle preservation is inherently a 2D concept. Extending
these ideas to three dimensions is notably more complicated and often not feasible in the
same framework.

Moreover, finding explicit conformal maps for arbitrary shapes can be mathematically
challenging, sometimes requiring complex numerical methods or approximations.

Conclusion: The Enduring Value of Conformal
Mapping

The application of conformal mapping continues to be a vital technique that bridges pure
mathematics and practical engineering challenges. Its ability to transform and simplify
complex geometries while preserving essential local properties makes it an elegant
solution strategy in fields ranging from aerodynamics and electromagnetics to computer
graphics and theoretical physics.

By understanding and harnessing conformal mappings, professionals and researchers
unlock new ways to visualize, analyze, and solve problems that might otherwise seem
intractable. Whether you’re designing the next generation of aircraft or developing
cutting-edge imaging tools, the principles of conformal mapping offer a timeless
mathematical toolkit that enriches your approach to complexity.

Frequently Asked Questions

What is conformal mapping and why is it important in
engineering?
Conformal mapping is a mathematical technique that preserves angles and local shapes
when transforming one plane to another. It is important in engineering because it
simplifies complex boundary shapes, making it easier to solve problems related to fluid
flow, heat transfer, and electromagnetic fields.

How is conformal mapping applied in fluid dynamics?
In fluid dynamics, conformal mapping is used to transform complex flow regions into
simpler ones where the governing equations are easier to solve. This helps analyze
potential flow around objects like airfoils and cylinders, enabling the calculation of
velocity and pressure distributions.



Can conformal mapping be used in electromagnetic
field analysis?
Yes, conformal mapping is widely used in electromagnetic field analysis to solve problems
involving complex geometries. It helps in designing waveguides, antennas, and other
components by transforming complicated boundary conditions into simpler ones,
facilitating the solution of Maxwell’s equations.

What role does conformal mapping play in heat transfer
problems?
Conformal mapping aids in heat transfer analysis by transforming irregularly shaped
domains into simpler geometries. This transformation allows for easier application of
boundary conditions and analytical solutions for temperature distribution and heat flux in
conduction problems.

Are there modern computational tools that utilize
conformal mapping for practical applications?
Yes, modern computational tools and software packages incorporate conformal mapping
techniques to address complex engineering problems. These tools automate the mapping
process, enabling engineers and scientists to model and analyze physical phenomena more
efficiently in fields like aerodynamics, electronics cooling, and material science.

Additional Resources
Application of Conformal Mapping: Unlocking Complex Problems Across Disciplines

Application of conformal mapping has become a pivotal technique in various fields of
science and engineering, serving as a powerful mathematical tool to simplify and solve
complex problems involving geometrical transformations. Rooted in complex analysis,
conformal mapping preserves angles locally, enabling the transformation of intricate
domains into simpler, more manageable shapes without distorting the essential structure
of the problem. This article delves into the multifaceted applications of conformal
mapping, highlighting its role in physics, engineering, and applied mathematics, while
examining the unique advantages and limitations that come with its use.

Understanding Conformal Mapping: A Brief
Overview

Conformal maps are functions that locally preserve angles and the shapes of
infinitesimally small figures, though not necessarily their size. Typically represented as
complex functions, these mappings translate one domain in the complex plane to another,
maintaining the local geometry. This preservation of angles makes conformal mapping a
crucial tool in solving boundary value problems where the original geometry may be highly



irregular.

The power of conformal mapping lies in its ability to transform complex boundaries into
simpler ones, such as mapping a complicated polygonal region onto a circle or half-plane.
This transformation simplifies differential equations governing physical phenomena,
making analytical or numerical solutions more tractable.

Core Applications of Conformal Mapping

Electrostatics and Fluid Dynamics

One of the earliest and most classical applications of conformal mapping is found in
electrostatics. Problems involving the distribution of electric potential in two-dimensional
regions with complicated boundaries can be transformed into simpler configurations
where Laplace’s equation, governing electrostatic potential, is easier to solve. By mapping
irregular domains onto circles or rectangles, engineers and physicists can compute
potential fields and equipotential lines with greater ease.

Similarly, in fluid dynamics, conformal mapping is invaluable for analyzing incompressible,
irrotational flow around objects. For example, the flow around an airfoil—a shape critical
in aerodynamics—can be studied by mapping the airfoil shape onto a circle where
solutions are simpler to derive. The famous Joukowski transformation exemplifies this
approach, converting a circle into an airfoil shape and thereby enabling the calculation of
lift and other aerodynamic properties using potential flow theory.

Complex Potential and Boundary Value Problems

In applied mathematics, conformal mapping plays a key role in solving boundary value
problems associated with harmonic functions. Many physical phenomena, including heat
conduction, steady-state diffusion, and gravitational potentials, are described by Laplace’s
equation. When these problems involve complicated boundaries, conformal mapping
provides a method to simplify the domain.

For instance, heat flow in irregularly shaped plates can be analyzed by mapping the plate
onto a simpler domain. This transformation allows for easier application of known
solutions or numerical methods. The reduction in computational complexity often results
in more efficient and accurate modeling.

Applications in Engineering: Structural Analysis and
Material Science

Beyond fluid and electrostatics, conformal mapping finds applications in structural
engineering and material science. Stress analysis around holes, cracks, or inclusions



within materials can be greatly facilitated by mapping complex geometries to simpler
ones. This approach helps determine stress concentration factors critical for assessing
material failure and durability.

In particular, mapping the geometry around elliptical or circular holes in plates under
tension allows engineers to predict stress distribution with greater precision. These
insights drive safer and more efficient design of components subjected to mechanical
loads.

Advanced and Emerging Uses of Conformal
Mapping

Image Processing and Computer Graphics

In recent years, conformal mapping techniques have permeated into digital image
processing and computer graphics. By preserving local angles, conformal maps aid in
texture mapping, mesh parameterization, and surface flattening. These applications are
essential for rendering detailed 3D models and for medical imaging where accurate
representation of anatomical structures is critical.

Conformal parameterization of surfaces enables the distortion-minimized unfolding of
complex shapes, which is crucial in animation and virtual reality applications. This
intersection of mathematics and computer science illustrates the expanding relevance of
conformal mapping.

Geophysical and Environmental Modeling

Geophysicists utilize conformal mapping to model subsurface phenomena where
geological formations present irregular boundaries. For example, groundwater flow
through heterogeneous porous media can be simplified by mapping complex aquifer
boundaries onto canonical shapes, facilitating analytical or numerical treatment of flow
equations.

Similarly, environmental engineers apply conformal transformations in pollutant
dispersion modeling within irregular domains such as river basins or coastal regions. This
approach enhances the accuracy of simulations critical for environmental impact
assessments and resource management.

Advantages and Limitations in Practical
Applications



The primary advantage of conformal mapping is its ability to reduce complex boundary
conditions into simpler, canonical forms without losing local geometric fidelity. This often
leads to elegant analytical solutions or more efficient numerical computations. Moreover,
conformal maps are particularly well-suited for problems involving Laplace’s equation and
other elliptic partial differential equations, which are pervasive in physics and
engineering.

However, there are inherent limitations. Conformal mapping is fundamentally a two-
dimensional technique, restricting its direct applicability in three-dimensional problems.
While certain extensions exist, such as quasi-conformal mappings, they often involve
increased mathematical complexity and computational cost. Additionally, constructing
explicit conformal maps for highly irregular or multiply connected domains can be
challenging and may require advanced numerical methods, such as the
Schwarz–Christoffel transformation or iterative algorithms.

Comparative Perspective: Conformal Mapping vs.
Other Methods

In the landscape of mathematical tools for solving boundary problems, conformal mapping
competes with numerical methods like finite element analysis (FEA) and boundary element
methods (BEM). While numerical approaches offer flexibility in handling complex, multi-
dimensional geometries, conformal mapping provides analytical insight and computational
efficiency in two-dimensional scenarios.

For example, in aerodynamic design, conformal mapping can quickly yield closed-form
solutions for potential flow around airfoils, guiding initial design phases. In contrast, FEA
is more suited for detailed 3D structural analysis where nonlinearities and material
heterogeneity are present. The combination of conformal mapping for preliminary analysis
and numerical methods for refinement often delivers optimal results.

Future Trends in the Application of Conformal
Mapping

Advancements in computational power and algorithm development continue to expand the
scope of conformal mapping applications. Integration with machine learning techniques
promises to automate the construction of conformal maps for complex domains,
accelerating problem-solving in engineering and physics.

Moreover, ongoing research explores generalizations of conformal mappings in higher
dimensions and their application to modern fields such as quantum computing, complex
networks, and data visualization. These developments highlight the enduring relevance
and adaptability of conformal mapping in tackling contemporary scientific challenges.

The application of conformal mapping thus remains a dynamic and evolving area, bridging
classical mathematical theory with cutting-edge technological innovation. Its capacity to



simplify and illuminate complex phenomena ensures its continued importance across a
spectrum of disciplines.
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  application of conformal mapping: Conformal Mapping Roland Schinzinger, Patricio A. A.
Laura, 2012-04-30 Beginning with a brief survey of some basic mathematical concepts, this
graduate-level text proceeds to discussions of a selection of mapping functions, numerical methods
and mathematical models, nonplanar fields and nonuniform media, static fields in electricity and
magnetism, and transmission lines and waveguides. Other topics include vibrating membranes and
acoustics, transverse vibrations and buckling of plates, stresses and strains in an elastic medium,
steady state heat conduction in doubly connected regions, transient heat transfer in isotropic and
anisotropic media, and fluid flow. Revision of 1991 ed. 247 figures. 38 tables. Appendices.
  application of conformal mapping: Handbook of Conformal Mapping with
Computer-Aided Visualization Valentin I. Ivanov, Michael K. Trubetskov, 1994-12-16 This book is
a guide on conformal mappings, their applications in physics and technology, and their
computer-aided visualization. Conformal mapping (CM) is a classical part of complex analysis having
numerous applications to mathematical physics. This modern handbook on CM includes recent
results such as the classification of all triangles and quadrangles that can be mapped by elementary
functions, mappings realized by elliptic integrals and Jacobian elliptic functions, and mappings of
doubly connected domains. This handbook considers a wide array of applications, among which are
the construction of a Green function for various boundary-value problems, streaming around airfoils,
the impact of a cylinder on the surface of a liquid, and filtration under a dam. With more than 160
domains included in the catalog of mapping, Handbook of Conformal Mapping with Computer-Aided
Visualization is more complete and useful than any previous volume covering this important topic.
The authors have developed an interactive ready-to-use software program for constructing
conformal mappings and visualizing plane harmonic vector fields. The book includes a floppy disk for
IBM-compatible computers that contains the CONFORM program.
  application of conformal mapping: Numerical Conformal Mapping Nicolas Papamichael,
Nikos Stylianopoulos, 2010 This is a unique monograph on numerical conformal mapping that gives
a comprehensive account of the theoretical, computational and application aspects of the problems
of determining conformal modules of quadrilaterals and of mapping conformally onto a rectangle. It
contains a detailed study of the theory and application of a domain decomposition method for
computing the modules and associated conformal mappings of elongated quadrilaterals, of the type
that occur in engineering applications. The reader will find a highly useful and up-to-date survey of
available numerical methods and associated computer software for conformal mapping. The book
also highlights the crucial role that function theory plays in the development of numerical conformal
mapping methods, and illustrates the theoretical insight that can be gained from the results of
numerical experiments. This is a valuable resource for mathematicians, who are interested in
numerical conformal mapping and wish to study some of the recent developments in the subject, and
for engineers and scientists who use, or would like to use, conformal transformations and wish to
find out more about the capabilities of modern numerical conformal mapping.
  application of conformal mapping: Handbook of Conformal Mappings and Applications Prem
K. Kythe, 2019-03-04 The subject of conformal mappings is a major part of geometric function theory
that gained prominence after the publication of the Riemann mapping theorem — for every simply
connected domain of the extended complex plane there is a univalent and meromorphic function that
maps such a domain conformally onto the unit disk. The Handbook of Conformal Mappings and
Applications is a compendium of at least all known conformal maps to date, with diagrams and
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description, and all possible applications in different scientific disciplines, such as: fluid flows, heat
transfer, acoustics, electromagnetic fields as static fields in electricity and magnetism, various
mathematical models and methods, including solutions of certain integral equations.
  application of conformal mapping: An Application of Conformal Mapping to a
Boundary-value Problem Jon N. Mangnall, 1956
  application of conformal mapping: Linear and Complex Analysis for Applications John P.
D'Angelo, 2017-08-02 Linear and Complex Analysis for Applications aims to unify various parts of
mathematical analysis in an engaging manner and to provide a diverse and unusual collection of
applications, both to other fields of mathematics and to physics and engineering. The book evolved
from several of the author’s teaching experiences, his research in complex analysis in several
variables, and many conversations with friends and colleagues. It has three primary goals: to
develop enough linear analysis and complex variable theory to prepare students in engineering or
applied mathematics for advanced work, to unify many distinct and seemingly isolated topics, to
show mathematics as both interesting and useful, especially via the juxtaposition of examples and
theorems. The book realizes these goals by beginning with reviews of Linear Algebra, Complex
Numbers, and topics from Calculus III. As the topics are being reviewed, new material is inserted to
help the student develop skill in both computation and theory. The material on linear algebra
includes infinite-dimensional examples arising from elementary calculus and differential equations.
Line and surface integrals are computed both in the language of classical vector analysis and by
using differential forms. Connections among the topics and applications appear throughout the book.
The text weaves abstract mathematics, routine computational problems, and applications into a
coherent whole, whose unifying theme is linear systems. It includes many unusual examples and
contains more than 450 exercises.
  application of conformal mapping: Applied Complex Variables for Scientists and Engineers
Yue Kuen Kwok, 2010-06-24 This introduction to complex variable methods begins by carefully
defining complex numbers and analytic functions, and proceeds to give accounts of complex
integration, Taylor series, singularities, residues and mappings. Both algebraic and geometric tools
are employed to provide the greatest understanding, with many diagrams illustrating the concepts
introduced. The emphasis is laid on understanding the use of methods, rather than on rigorous
proofs. Throughout the text, many of the important theoretical results in complex function theory are
followed by relevant and vivid examples in physical sciences. This second edition now contains 350
stimulating exercises of high quality, with solutions given to many of them. Material has been
updated and additional proofs on some of the important theorems in complex function theory are
now included, e.g. the Weierstrass–Casorati theorem. The book is highly suitable for students
wishing to learn the elements of complex analysis in an applied context.
  application of conformal mapping: Construction and Applications of Conformal Maps.
Proceedings of a Symposium Held at Los Angeles, California on 22-25 June 1949 E. F.
Beckenbach, NATIONAL BUREAU OF STANDARDS GAITHERSBURG MD., 1952 Conformal mapping
was chosen as a symposium topic by the Nat'l Burean of Standards for several reasons. This is a very
old and classic branch of mathematics, going back even to Ptolemy. There are many existence
theorems, starting with Riemann's yet little attention has been given to constructive details. The
differential equations involved are far from trivial, but they are not so complicated as to preclude the
possibility fo their being handled by machines now coming into use. Many excellent mathematicians
are interested in the field, and it was felt that the symposium would serve well to introduce them to,
and interest them in, the use of high-speed machines for the approximate solutions of mathematical
problems. Finally, there are many important physical applications of conformal mapping. Some
papers presented are: On network methods in conformal mapping and in related problems; Some
industrial applications of conformal mapping; Conformal mapping applied to electromagnetic field
problems; Conformal mapping related to torsional rigidity, principal frequency, and electrostatic
capacity; An application of conformal mapping to problems in conical supersonic flows.
  application of conformal mapping: Construction and Applications of Conformal Maps



Institute for Numerical Analysis (U.S.), 1952
  application of conformal mapping: An Application on Conformal Mapping for the Analyses of
Strip-grid Triodes ... Hui-choung Lee, 1947
  application of conformal mapping: Numerical Conformal Mapping: Domain
Decomposition And The Mapping Of Quadrilaterals Nicolas Papamichael, Nikos Stylianopoulos,
2010-05-31 This is a unique monograph on numerical conformal mapping that gives a
comprehensive account of the theoretical, computational and application aspects of the problems of
determining conformal modules of quadrilaterals and of mapping conformally onto a rectangle. It
contains a detailed study of the theory and application of a domain decomposition method for
computing the modules and associated conformal mappings of elongated quadrilaterals, of the type
that occur in engineering applications.The reader will find a highly useful and up-to-date survey of
available numerical methods and associated computer software for conformal mapping. The book
also highlights the crucial role that function theory plays in the development of numerical conformal
mapping methods, and illustrates the theoretical insight that can be gained from the results of
numerical experiments.This is a valuable resource for mathematicians, who are interested in
numerical conformal mapping and wish to study some of the recent developments in the subject, and
for engineers and scientists who use, or would like to use, conformal transformations and wish to
find out more about the capabilities of modern numerical conformal mapping.
  application of conformal mapping: Some Applications of Conformal Mapping Lawrence J.
Lardy, 1959
  application of conformal mapping: Electric Field Analysis Sivaji Chakravorti, 2017-12-19
Electric Field Analysis is both a student-friendly textbook and a valuable tool for engineers and
physicists engaged in the design work of high-voltage insulation systems. The text begins by
introducing the physical and mathematical fundamentals of electric fields, presenting problems from
power and dielectric engineering to show how the theories are put into practice. The book then
describes various techniques for electric field analysis and their significance in the validation of
numerically computed results, as well as: Discusses finite difference, finite element, charge
simulation, and surface charge simulation methods for the numerical computation of electric fields
Provides case studies for electric field distribution in a cable termination, around a post insulator, in
a condenser bushing, and around a gas-insulated substation (GIS) spacer Explores numerical field
calculation for electric field optimization, demonstrating contour correction and examining the
application of artificial neural networks Explains how high-voltage field optimization studies are
carried out to meet the desired engineering needs Electric Field Analysis is accompanied by an
easy-to-use yet comprehensive software for electric field computation. The software, along with a
wealth of supporting content, is available for download with qualifying course adoption.
  application of conformal mapping: Applied Computational Aerodynamics P. A. Henne,
1990
  application of conformal mapping: Recent Developments in Harmonic Analysis and its
Applications Shaoming Guo, Zane Kun Li, Brian Street, 2024-01-24 This volume contains the
proceedings of the virtual AMS Special Session on Harmonic Analysis, held from March 26–27, 2022.
Harmonic analysis has gone through rapid developments in the past decade. New tools, including
multilinear Kakeya inequalities, broad-narrow analysis, polynomial methods, decoupling inequalities,
and refined Strichartz inequalities, are playing a crucial role in resolving problems that were
previously considered out of reach. A large number of important works in connection with geometric
measure theory, analytic number theory, partial differential equations, several complex variables,
etc., have appeared in the last few years. This book collects some examples of this work.
  application of conformal mapping: Elements of Map Projection with Applications to
Map and Chart Construction U.S. Coast and Geodetic Survey, Charles Henry Deetz, Oscar
Sherman Adams, 1921
  application of conformal mapping: Conformal Mapping and an Application Walter
Jackson Carpenter, 1951



  application of conformal mapping: The Theory and Applications of Conformal Mapping
Maung A. Thein, 1954
  application of conformal mapping: Working Toward Solutions in Fluid Dynamics and
Astrophysics Lydia Patton, Erik Curiel, 2023-03-28 This book focuses on continuing the
long-standing productive dialogue between physical science and the philosophy of science.
Researchers and readers who want to keep up to date on front-line scientific research in fluid
mechanics and gravitational wave astrophysics will find timely and well-informed analyses of this
scientific research and its philosophical significance. These exciting frontiers of research pose deep
scientific problems, and raise key questions in the philosophy of science related to scientific
explanation and understanding, theory change and assessment, measurement, interpretation,
realism, and modeling. The audience of the book includes philosophers of science, philosophers of
mathematics, scientists with philosophical interests, and students in philosophy, history,
mathematics, and science. Anyone who is interested in the methods and philosophical questions
behind the recent exciting work in physics discussed here will profit from reading this book.
  application of conformal mapping: Transformation Wave Physics Mohamed Farhat, Pai-Yen
Chen, Sebastien Guenneau, Stefan Enoch, 2016-11-18 Space–time transformations as a design tool
for a new class of composite materials (metamaterials) have proved successful recently. The concept
is based on the fact that metamaterials can mimic a transformed but empty space. Light rays follow
trajectories according to Fermat’s principle in this transformed electromagnetic, acoustic, or elastic
space instead of laboratory space. This allows one to manipulate wave behaviors with various exotic
characteristics such as (but not limited to) invisibility cloaks. This book is a collection of works by
leading international experts in the fields of electromagnetics, plasmonics, elastodynamics, and
diffusion waves. The experimental and theoretical contributions will revolutionize ways to control
the propagation of sound, light, and other waves in macroscopic and microscopic scales. The
potential applications range from underwater camouflaging and electromagnetic invisibility to
enhanced biosensors and protection from harmful physical waves (e.g., tsunamis and earthquakes).
This is the first book that deals with transformation physics for all kinds of waves in one volume,
covering the newest results from emerging topical subjects such as transformational plasmonics and
thermodynamics.
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