CONFORMAL MAPPING METHODS AND APPLICATIONS

CONFORMAL MAPPING METHODS AND APPLICATIONS CONSTITUTE A FUNDAMENTAL AREA OF COMPLEX ANALYSIS WITH
SIGNIFICANT IMPLICATIONS ACROSS VARIOUS SCIENTIFIC AND ENGINEERING DISCIPLINES. THESE METHODS INVOLVE
TRANSFORMATIONS THAT PRESERVE ANGLES AND THE SHAPES OF INFINITESIMALLY SMALL FIGURES, ENABLING COMPLEX GEOMETRIC
PROBLEMS TO BE SIMPLIFIED AND SOLVED MORE EFFECTIVELY. CONFORMAL MAPS ARE ESSENTIAL TOOLS IN FIELDS SUCH AS FLUID
DYNAMICS, ELECTROMAGNETISM, AND AERODYNAMICS, WHERE THEY FACILITATE THE ANALYSIS OF FLOWS, FIELDS, AND
POTENTIAL FUNCTIONS. THIS ARTICLE EXPLORES THE MATHEMATICAL PRINCIPLES UNDERLYING CONFORMAL MAPPING, HIGHLIGHTS
KEY METHODS USED TO CONSTRUCT SUCH MAPS, AND EXAMINES DIVERSE PRACTICAL APPLICATIONS. THE DISCUSSION FURTHER
ELABORATES ON COMPUTATIONAL TECHNIQUES AND RECENT ADVANCEMENTS THAT ENHANCE THE APPLICABILITY AND ACCURACY
OF CONFORMAL MAPPINGS. THE FOLLOWING SECTIONS PROVIDE A STRUCTURED OVERVIEW OF CONFORMAL MAPPING METHODS
AND APPLICATIONS, ENCOMPASSING THEORY, METHODOLOGIES, AND REAL-WORLD USES.

o MATHEMATICAL FOUNDATIONS oF CONFORMAL MAPPING

CoMMoN CoNFORMAL MAPPING METHODS
o APPLICATIONS IN ENGINEERING AND PHYSICS

o COMPUTATIONAL TECHNIQUES FOR CONFORMAL MAPPING

ReCeNT DEVELOPMENTS AND FUTURE DIRECTIONS

MATHEMATICAL FOUNDATIONS oF CONFORMAL MAPPING

CONFORMAL MAPPING METHODS AND APPLICATIONS ARE ROOTED IN THE THEORY OF COMPLEX FUNCTIONS, WHERE MAPPINGS ARE
DEFINED AS FUNCTIONS FROM ONE COMPLEX PLANE DOMAIN TO ANOTHER THAT PRESERVE LOCAL ANGLES. THESE MAPPINGS ARE
HOLOMORPHIC FUNCTIONS WITH NONZERO DERIVATIVES, ENSURING THE PRESERVATION OF INFINITESIMAL SHAPES. THE
FUNDAMENTAL PROPERTY OF CONFORMALITY IMPLIES THAT THE MAPPING IS LOCALLY ANGLE-PRESERVING BUT NOT NECESSARILY
DISTANCE-PRESERVING. THIS CHARACTERISTIC MAKES CONFORMAL MAPS INVALUABLE IN TRANSFORMING COMPLICATED
GEOMETRIES INTO SIMPLER ONES WHERE ANALYTICAL OR NUMERICAL SOLUTIONS ARE MORE ACCESSIBLE.

DEFINITION AND PROPERTIES

A CONFORMAL MAP IS A FUNCTION F(Z), ANALYTIC AND INVERTIBLE ON A DOMAIN, SUCH THAT IT PRESERVES THE ANGLE
BETWEEN ANY TWO INTERSECTING CURVES AT EVERY POINT. THE PRESERVATION OF ANGLES LEADS TO THE PRESERVATION OF
THE STRUCTURE OF INFINITESIMAL SHAPES, ALTHOUGH THE SCALE MAY VARY. KEY PROPERTIES INCLUDE:

® ANALYTICITY: THE FUNCTION MUST BE COMPLEX DIFFERENTIABLE AT EVERY POINT IN THE DOMAIN.

NoN-zERO DERIVATIVE: THE DERIVATIVE FI(Z) MUST NOT VANISH TO MAINTAIN CONFORMALITY.

ANGLE PRESERVATION: ANGLES BETWEEN CURVES ARE PRESERVED IN BOTH MAGNITUDE AND ORIENTATION.

LocAL SHAPE PRESERVATION: SMALL FIGURES RETAIN THEIR SHAPE THOUGH NOT NECESSARILY SIZE.



RIEMANN MAPPING THEOREM

THE RIEMANN MAPPING THEOREM IS A CORNERSTONE IN CONFORMAL MAPPING THEORY. |T STATES THAT ANY SIMPLY CONNECTED,
PROPER OPEN SUBSET OF THE COMPLEX PLANE (EXCEPT THE ENTIRE PLANE ITSELF) CAN BE CONFORMALLY MAPPED ONTO THE UNIT
DISK. THIS THEOREM GUARANTEES THE EXISTENCE OF CONFORMAL MAPS FOR A WIDE VARIETY OF DOMAINS, PROVIDING A
THEORETICAL BASIS FOR MANY CONFORMAL MAPPING METHODS AND APPLICATIONS. THE CONSTRUCTIVE ASPECT OF THIS
THEOREM, HOWEVER, CAN BE CHALLENGING AND OFTEN REQUIRES NUMERICAL OR APPROXIMATE METHODS.

CommonN CoNFORMAL MAPPING METHODS

V ARIOUS TECHNIQUES HAVE BEEN DEVELOPED TO CONSTRUCT CONFORMAL MAPPINGS TAILORED TO SPECIFIC DOMAINS AND
BOUNDARY CONDITIONS. THESE METHODS VARY FROM CLASSICAL ANALYTICAL APPROACHES TO MODERN NUMERICAL
ALGORITHMS, EACH WITH DISTINCT ADVANTAGES AND LIMITATIONS. THE SELECTION OF AN APPROPRIATE METHOD DEPENDS ON
THE COMPLEXITY OF THE DOMAIN AND THE DESIRED PROPERTIES OF THE MAPPING.

ELEMENTARY FUNCTIONS AND TRANSFORMATIONS

BASIC CONFORMAL MAPPINGS CAN BE ACHIEVED THROUGH ELEMENTARY FUNCTIONS SUCH AS LINEAR FRACTIONAL
TRANSFORMATIONS (ALSO KNOWN AS M BIUS TRANSFORMATIONS), EXPONENTIAL, LOGARITHMIC, AND POWER FUNCTIONS.
THESE FUNCTIONS PROVIDE SIMPLE MAPPINGS BETWEEN CANONICAL DOMAINS AND ARE OFTEN COMBINED TO FORM MORE COMPLEX
MAPS.

e M| BIUS TRANSFORMATIONRATIONAL FUNCTIONS OF THE FORM (AZ + B)/(CZ + D), USEFUL FOR MAPPING CIRCLES AND
LINES TO OTHER CIRCLES AND LINES.

o EXPONENTIAL AND LOGARITHMIC FUNCTIONS: EMPLOYED TO MAP STRIPS TO ANNULI OR HALF-PLANES TO SECTORS.

* Power FUNCTIONS: USEFUL FOR MAPPING WEDGE-SHAPED DOMAINS TO HALF-PLANES.

ScHWARZ-CHRISTOFFEL TRANSFORMATION

THE SCcHWARZ-CHRISTOFFEL TRANSFORMATION IS A POWERFUL TOOL FOR MAPPING THE UPPER HALF-PLANE OR THE UNIT DISK
CONFORMALLY ONTO POLYGONAL REGIONS. |T CONSTRUCTS THE MAPPING BY INTEGRATING A FUNCTION WHOSE DERIVATIVE HAS
PRESCRIBED ZEROS AND SINGULARITIES CORRESPONDING TO THE POLYGON’S VERTICES. THIS METHOD IS PARTICULARLY USEFUL IN
SOLVING BOUNDARY VALUE PROBLEMS IN POLYGONAL DOMAINS, COMMON IN ENGINEERING APPLICATIONS.

NumericAL CoONFORMAL MAPPING METHODS

FOR COMPLEX GEOMETRIES WHERE ANALYTICAL SOLUTIONS ARE UNAVAILABLE, NUMERICAL METHODS PROVIDE PRACTICAL
ALTERNATIVES. TECHNIQUES SUCH AS THE ZIPPER ALGORITHM, THE CRDT (CONFORMAL RADII AND DISTANCE TRANSFORM)I AND
THE USE OF FINITE ELEMENT OR BOUNDARY INTEGRAL METHODS HAVE BEEN DEVELOPED TO APPROXIMATE CONFORMAL MAPS
EFFICIENTLY.

o 7IPPER ALGORITHM: ITERATIVELY CONSTRUCTS CONFORMAL MAPS FOR SIMPLY CONNECTED DOMAINS BY “UNZIPPING”



BOUNDARY SEGMENTS.

® BOUNDARY ELEMENT METHODS: SOLVE INTEGRAL EQUATIONS TO FIND CONFORMAL MAPPINGS FOR DOMAINS WITH
COMPLICATED BOUNDARIES.

o CIRCLE PACKING METHODS: APPROXIMATE CONFORMAL MAPS VIA DISCRETE STRUCTURES FORMED BY CIRCLE PACKINGS.

APPLICATIONS IN ENGINEERING AND PHYSICS

CONFORMAL MAPPING METHODS AND APPLICATIONS EXTEND BROADLY ACROSS MULTIPLE DISCIPLINES, OFFERING POWERFUL
TOOLS FOR SOLVING PHYSICAL PROBLEMS INVOLVING COMPLEX GEOMETRIES AND BOUNDARY CONDITIONS. THEIR ABILITY TO
SIMPLIFY AND TRANSFORM DOMAINS MAKES THEM INDISPENSABLE IN THEORETICAL AND APPLIED CONTEXTS.

FLuib DYNAMICS AND AERODYNAMICS

IN FLUID MECHANICS, CONFORMAL MAPPINGS ARE EMPLOYED TO ANALYZE TWO-DIMENSIONAL, INCOMPRESSIBLE, AND
IRROTATIONAL FLOWS. BY TRANSFORMING COMPLICATED FLOW DOMAINS INTO SIMPLER CANONICAL SHAPES, SOLUTIONS TO THE
L APLACE EQUATION GOVERNING POTENTIAL FLOW BECOME MORE TRACTABLE. CLASSIC APPLICATIONS INCLUDE THE ANALYSIS
OF FLOW AROUND AIRFOILS AND OBSTACLES, WHERE CONFORMAL MAPS ENABLE THE CALCULATION OF VELOCITY FIELDS,
PRESSURE DISTRIBUTION, AND LIFT FORCES.

ELECTROSTATICS AND MAGNETOSTATICS

CONFORMAL MAPPINGS FACILITATE THE SOLUTION OF BOUNDARY VALUE PROBLEMS IN ELECTROSTATICS AND MAGNETOSTATICS
BY TRANSFORMING COMPLEX ELECTRODE OR MAGNETIC POLE CONFIGURATIONS INTO SIMPLER GEOMETRIES. THIS SIMPLIFIES THE
COMPUTATION OF POTENTIALS, FIELDS, AND CAPACITANCES, WHICH IS CRUCIAL IN THE DESIGN OF ELECTRICAL DEVICES AND
SENSORS.

HeAaT TrRANSFER AND DIFFUSION PROBLEMS

HEAT CONDUCTION AND DIFFUSION PROBLEMS OFTEN INVOLVE SOLVING LAPLACE OR POISSON EQUATIONS WITH SPECIFIC
BOUNDARY CONDITIONS. CONFORMAL MAPS TRANSFORM IRREGULAR DOMAINS INTO STANDARD ONES, ENABLING ANALYTICAL OR
NUMERICAL SOLUTIONS FOR TEMPERATURE DISTRIBUTIONS AND CONCENTRATION PROFILES IN MATERIALS AND SYSTEMS.

CoMPUTATIONAL TECHNIQUES FOR CONFORMAL MAPPING

THE ADVANCEMENT OF COMPUTATIONAL POWER AND ALGORITHMS HAS SIGNIFICANTLY EXPANDED THE SCOPE AND ACCURACY OF
CONFORMAL MAPPING METHODS AND APPLICATIONS. NUMERICAL IMPLEMENTATIONS BRIDGE THE GAP BETWEEN THEORETICAL
CONSTRUCTS AND PRACTICAL ENGINEERING PROBLEMS.

SOFTWARE IMPLEMENTATIONS



MODERN COMPUTATIONAL TOOLS INCORPORATE CONFORMAL MAPPING TECHNIQUES INTO SOFTWARE PACKAGES DESIGNED FOR
SIMULATION AND ANALYSIS. THESE IMPLEMENTATIONS ALLOW USERS TO INPUT COMPLEX GEOMETRIES AND OBTAIN CONFORMAL
MAPS AND RELATED SOLUTIONS WITH MINIMAL MANUAL INTERVENTION. EXAMPLES INCLUDE FINITE ELEMENT SOFTWARE WITH
CONFORMAL MAPPING MODULES AND SPECIALIZED CONFORMAL MAPPING LIBRARIES.

ALGORITHMIC APPROACHES

ALGORITHMIC STRATEGIES FOCUS ON ITERATIVE REFINEMENT, DISCRETIZATION OF BOUNDARY CONDITIONS, AND ADAPTIVE
MESHING TO ENHANCE THE PRECISION OF CONFORMAL MAPS. METHODS SUCH AS THE SCHWARZ-CHRISTOFFEL T OOLBOX AND
ITERATIVE SOLVERS FOR INTEGRAL EQUATIONS ENABLE THE PRACTICAL APPLICATION OF CONFORMAL MAPPING TO DOMAINS
WITH INTRICATE BOUNDARIES.

CHALLENGES IN NUMERICAL CONFORMAL MAPPING

DESPITE PROGRESS, COMPUTATIONAL CHALLENGES REMAIN, INCLUDING HANDLING MULTIPLY CONNECTED DOMAINS, MANAGING
NUMERICAL INSTABILITY NEAR SINGULARITIES, AND OPTIMIZING COMPUTATIONAL EFFICIENCY. ONGOING RESEARCH ADDRESSES
THESE ISSUES THROUGH IMPROVED ALGORITHMS AND HYBRID ANALYTICAL-NUMERICAL METHODS.

ReCeNT DeVELOPMENTS AND FUTURE DIRECTIONS

CONTINUOUS RESEARCH IN CONFORMAL MAPPING METHODS AND APPLICATIONS IS EXPANDING THEIR UTILITY AND INTEGRATION
WITH OTHER MATHEMATICAL AND COMPUTATIONAL FRAMEWORKS. DEVELOPMENTS IN DISCRETE CONFORMAL GEOMETRY, MACHINE
LEARNING-ASSISTED MAPPING, AND MULTIDIMENSIONAL GENERALIZATIONS ARE OPENING NEW AVENUES FOR APPLICATION AND
THEORY.

DiscreTeE AND CoMPUTATIONAL CONFORMAL GEOMETRY

DISCRETE CONFORMAL GEOMETRY EXPLORES CONFORMAL STRUCTURES IN DISCRETE SETTINGS, SUCH AS MESHES AND GRAPHS,
FACILITATING APPLICATIONS IN COMPUTER GRAPHICS, GEOMETRIC MODELING, AND VISUALIZATION. THESE TECHNIQUES
APPROXIMATE CLASSICAL CONFORMAL MAPPINGS WITH COMBINATORIAL AND ALGEBRAIC METHODS.

MACHINE LEARNING AND DATA-DRIVEN APPROACHES

RECENT EFFORTS LEVERAGE MACHINE LEARNING TO APPROXIMATE CONFORMAL MAPS BY TRAINING NEURAL NETWORKS ON KNOWN
MAPPINGS OR SYNTHETIC DATA. THESE APPROACHES AIM TO OVERCOME COMPUTATIONAL BOTTLENECKS AND EXTEND MAPPING
CAPABILITIES TO COMPLEX OR HIGH-DIMENSIONAL DOMAINS.

ExTeNsioNs To HIGHER DIMENSIONS

W/HILE CLASSICAL CONFORMAL MAPPING THEORY IS PRIMARILY TWO-DIMENSIONAL, RESEARCH INTO QUASICONFORMAL AND
CONFORMAL-LIKE MAPPINGS IN HIGHER DIMENSIONS IS PROGRESSIVELY ADVANCING. THESE GENERALIZATIONS HAVE POTENTIAL
APPLICATIONS IN PHYSICS, GEOMETRY, AND DATA ANALYSIS.



1. PRESERVATION OF LOCAL GEOMETRIC FEATURES MAKES CONFORMAL MAPS INDISPENSABLE IN MODELING AND SIMULATION.
2. ANALYTICAL METHODS SUCH AS SCHW ARZ-CHRISTOFFEL MAPPINGS REMAIN FOUNDATIONAL FOR POLYGONAL DOMAINS.
3. NUMERICAL TECHNIQUES HAVE BROADENED APPLICABILITY TO COMPLEX AND IRREGULAR GEOMETRIES.

4. APPLICATIONS IN FLUID DYNAMICS, ELECTROMAGNETICS, AND HEAT TRANSFER ILLUSTRATE THE PRACTICAL RELEVANCE OF
CONFORMAL MAPPING.

5. EMERGING COMPUTATIONAL AND THEORETICAL ADVANCES CONTINUE TO EXPAND THE EFFECTIVENESS AND SCOPE OF
CONFORMAL MAPPING METHODS AND APPLICATIONS.

FREQUENTLY AsSkeD QUESTIONS

\WHAT IS CONFORMAL MAPPING IN COMPLEX ANALYSIS?

CONFORMAL MAPPING IS A FUNCTION THAT PRESERVES ANGLES LOCALLY BETWEEN CURVES IN THE COMPLEX PLANE. IT IS A
HOLOMORPHIC FUNCTION WITH A NON-ZERO DERIVATIVE THAT MAPS ONE DOMAIN ONTO ANOTHER WHILE PRESERVING THE SHAPE
OF INFINITESIMALLY SMALL FIGURES.

\WHAT ARE THE MAIN APPLICATIONS OF CONFORMAL MAPPING?

CONFORMAL MAPPING IS WIDELY APPLIED IN FIELDS SUCH AS FLUID DYNAMICS, ELECTROSTATICS, AERODYNAMICS, AND COMPLEX
POTENTIAL THEORY TO SOLVE BOUNDARY VALUE PROBLEMS BY TRANSFORMING COMPLICATED GEOMETRIES INTO SIMPLER ONES.

How DOES THE RIEMANN MAPPING THEOREM RELATE TO CONFORMAL MAPPINGS?

THE RIEMANN MAPPING THEOREM STATES THAT ANY SIMPLY CONNECTED, PROPER OPEN SUBSET OF THE COMPLEX PLANE CAN BE
CONFORMALLY MAPPED ONTO THE UNIT DISK. THIS THEOREM GUARANTEES THE EXISTENCE OF CONFORMAL MAPS FOR MANY
DOMAINS, FACILITATING PROBLEM SOLVING IN VARIOUS APPLICATIONS.

WHAT ARE SOME COMMON METHODS FOR CONSTRUCTING CONFORMAL MAPS?

COMMON METHODS INCLUDE THE SCHW ARZ-CHRISTOFFEL TRANSFORMATION FOR POLYGONAL DOMAINS, POWER SERIES
EXPANSIONS, THE USE OF M BIUS TRANSFORMATIONS FOR MAPPING CIRCLES AND LINES, AND NUMERICAL METHODS LIKE THE
ZIPPER ALGORITHM.

How 1s THE SCHWARZ-CHRISTOFFEL TRANSFORMATION USED IN CONFORMAL MAPPING?

THE ScHWARZ-CHRISTOFFEL TRANSFORMATION PROVIDES AN EXPLICIT FORMULA TO MAP THE UPPER HALF-PLANE CONFORMALLY
ONTO POLYGONAL REGIONS, ENABLING THE SOLUTION OF BOUNDARY VALUE PROBLEMS INVOLVING POLYGONAL BOUNDARIES.

\WHAT ROLE DO CONFORMAL MAPPINGS PLAY IN FLUID DYNAMICS?

IN FLUID DYNAMICS, CONFORMAL MAPPINGS HELP TRANSFORM COMPLEX FLOW REGIONS INTO SIMPLER GEOMETRIES WHERE
POTENTIAL FLOW EQUATIONS CAN BE SOLVED ANALYTICALLY, AIDING IN THE ANALYSIS OF FLOW AROUND OBJECTS LIKE
AIRFOILS AND CYLINDERS.

CAN CONFORMAL MAPPING METHODS BE APPLIED IN MODERN COMPUTATIONAL FIELDS?

YES, CONFORMAL MAPPING METHODS ARE USED IN COMPUTATIONAL GEOMETRY, IMAGE PROCESSING, COMPUTER GRAPHICS, AND
MESH GENERATION TO PRESERVE LOCAL ANGLES AND SHAPES DURING TRANSFORMATIONS AND TO IMPROVE NUMERICAL



SIMULATION ACCURACY.

WHAT CHALLENGES EXIST IN NUMERICAL CONFORMAL MAPPING?

NUMERICAL CONFORMAL MAPPING CAN FACE CHALLENGES SUCH AS HANDLING DOMAINS WITH COMPLEX BOUNDARIES, ENSURING
NUMERICAL STABILITY AND ACCURACY, AND EFFICIENTLY COMPUTING THE MAPPING FOR LARGE-SCALE PROBLEMS. ADVANCED
ALGORITHMS AND SOFTW ARE HAVE BEEN DEVELOPED TO MITIGATE THESE ISSUES.

ADDITIONAL RESOURCES

1. ConFORMAL MAPPING: METHODS AND APPLICATIONS

THIS BOOK OFFERS A COMPREHENSIVE INTRODUCTION TO THE THEORY AND PRACTICE OF CONFORMAL MAPPING, EMPHASIZING
BOTH CLASSICAL TECHNIQUES AND MODERN COMPUTATIONAL METHODS. |T COVERS FUNDAMENTAL CONCEPTS SUCH AS THE
RIEMANN MAPPING THEOREM, SCHW ARZ-CHRISTOFFEL TRANSFORMATIONS, AND NUMERICAL CONFORMAL MAPPING. THE
APPLICATIONS DISCUSSED INCLUDE FLUID DYNAMICS, ELECTROSTATICS, AND COMPLEX POTENTIAL THEORY, MAKING IT SUITABLE
FOR STUDENTS AND RESEARCHERS ALIKE.

2. NumericAL CONFORMAL MAPPING: DOMAIN DECOMPOSITION AND THE MAPPING OF (QQUADRILATERALS

FOCUSED ON NUMERICAL ALGORITHMS, THIS TEXT EXPLORES ADVANCED METHODS FOR COMPUTING CONFORMAL MAPS,
PARTICULARLY USING DOMAIN DECOMPOSITION TECHNIQUES. |T PROVIDES DETAILED TREATMENT OF THE SCHW ARZ-CHRISTOFFEL
TRANSFORMATION FOR POLYGONAL DOMAINS AND DISCUSSES ERROR ANALYSIS AND CONVERGENCE. PRACTICAL APPLICATIONS IN
ENGINEERING AND PHYSICS ARE HIGHLIGHTED THROUGH COMPUTATIONAL EXAMPLES.

3. CoNFORMAL MAPPING AND ITS APPLICATIONS IN ENGINEERING

THIS BOOK BRIDGES THE GAP BETWEEN THEORETICAL CONFORMAL MAPPING AND REAL-WORLD ENGINEERING PROBLEMS. T OPICS
INCLUDE SOLVING LAPLACE'S EQUATION IN COMPLEX GEOMETRIES, STRESS ANALYSIS IN MATERIALS, AND ELECTROMAGNETIC
FIELD MODELING. THE TEXT IS ENRICHED WITH NUMEROUS CASE STUDIES DEMONSTRATING HOW CONFORMAL MAPPING SIMPLIFIES
COMPLEX BOUNDARY CONDITIONS.

4. ScHwWARZ-CHRISTOFFEL MAPPING

DEDICATED TO THE SCHWARZ-CHRISTOFFEL FORMULA, THIS MONOGRAPH DELVES INTO THE CONSTRUCTION OF CONFORMAL
MAPS OF POLYGONAL REGIONS. |T COVERS BOTH THEORETICAL ASPECTS AND COMPUTATIONAL STRATEGIES, INCLUDING
PARAMETER PROBLEM SOLUTIONS AND SOFTW ARE IMPLEMENTATIONS. THE BOOK IS AN ESSENTIAL RESOURCE FOR
MATHEMATICIANS AND ENGINEERS WORKING WITH POLYGONAL DOMAINS.

5. CompLEX ANALYSIS AND CONFORMAL MAPPING

A CLASSIC TEXT THAT INTRODUCES COMPLEX FUNCTION THEORY WITH AN EMPHASIS ON CONFORMAL MAPPINGS. |T INCLUDES
PROOFS OF KEY THEOREMS, EXAMPLES, AND EXERCISES TO SOLIDIFY UNDERSTANDING. APPLICATIONS TO FLUID FLOW,
ELECTROSTATICS, AND POTENTIAL THEORY ARE INTEGRATED THROUGHOUT TO DEMONSTRATE THE UTILITY OF CONFORMAL
MAPS.

6. AppLiED CONFORMAL MAPPING

THIS PRACTICAL GUIDE FOCUSES ON APPLYING CONFORMAL MAPPING TECHNIQUES TO SOLVE BOUNDARY VALUE PROBLEMS IN
PHYSICS AND ENGINEERING. | T PROVIDES STEP-BY-STEP METHODS FOR MAPPING CANONICAL DOMAINS TO COMPLEX GEOMETRIES
ENCOUNTERED IN PRACTICE. APPLICATIONS IN HEAT TRANSFER, FLUID MECHANICS, AND ELASTICITY ARE EXPLORED IN DETAIL.

7. CONFORMAL MAPPING AND POTENTIAL THEORY

THIS BOOK EXPLORES THE INTERPLAY BETWEEN CONFORMAL MAPPING AND POTENTIAL THEORY, OFFERING INSIGHTS INTO
HARMONIC FUNCTIONS AND BOUNDARY BEHAVIOR. |T DETAILS METHODS FOR CONSTRUCTING CONFORMAL MAPS THAT AID IN
SOLVING DIRICHLET AND NEUMANN PROBLEMS. THE TEXT IS SUITABLE FOR ADVANCED UNDERGRADUATES AND GRADUATE
STUDENTS IN MATHEMATICS AND PHYSICS.

8. CompUTATIONAL CONFORMAL GEOMETRY

FOCUSING ON COMPUTATIONAL ASPECTS, THIS BOOK DISCUSSES ALGORITHMS FOR DISCRETE CONFORMAL MAPPING AND THEIR
APPLICATIONS IN COMPUTER GRAPHICS AND GEOMETRIC MODELING. |T ADDRESSES CHALLENGES SUCH AS MESH PARAMETERIZATION
AND SURFACE FLATTENING. THE WORK CONNECTS CLASSICAL THEORY WITH MODERN COMPUTATIONAL TECHNIQUES.



9. ConFORMAL MAPPING IN FLUID DYNAMICS

THIS SPECIALIZED VOLUME EXAMINES THE ROLE OF CONFORMAL MAPPING IN ANALYZING TWO-DIMENSIONAL FLUID FLOW
PROBLEMS. |T COVERS POTENTIAL FLOW THEORY, VORTEX DYNAMICS, AND FLOW AROUND OBSTACLES USING CONFORMAL
TRANSFORMATIONS. THE TEXT PROVIDES BOTH THEORETICAL BACKGROUND AND PRACTICAL PROBLEM-SOLVING STRATEGIES FOR
ENGINEERS AND APPLIED MATHEMATICIANS.
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