SYMPLECTIC METHODS IN HARMONIC ANALYSIS AND IN
MATHEMATICAL PHYSICS PSEUDO DIFFERENTIAL OPERATORS

SYMPLECTIC METHODS IN HARMONIC ANALYSIS AND IN MATHEMATICAL PHYSICS PSEUDO DIFFERENTIAL OPERATORS HAVE BECOME
PIVOTAL IN ADVANCING BOTH THEORETICAL UNDERSTANDING AND PRACTICAL APPLICATIONS IN MODERN MATHEMATICS AND
PHYSICS. THESE APPROACHES INTERTWINE THE GEOMETRIC FRAMEWORK OF SYMPLECTIC MANIFOLDS WITH THE ANALYTICAL
TECHNIQUES OF HARMONIC ANALYSIS, PROVIDING PROFOUND INSIGHTS INTO THE BEHAVIOR OF PSEUDO DIFFERENTIAL OPERATORS.
SucH OPERATORS, ESSENTIAL IN MATHEMATICAL PHYSICS, ALLOW THE TREATMENT OF COMPLEX DIFFERENTIAL EQUATIONS AND
QUANTUM SYSTEMS BEYOND TRADITIONAL DIFFERENTIAL OPERATOR THEORY. THIS ARTICLE EXPLORES THE CORE CONCEPTS,
METHODOLOGIES, AND IMPLICATIONS OF SYMPLECTIC METHODS WITHIN HARMONIC ANALYSIS AND THE ROLE OF PSEUDO
DIFFERENTIAL OPERATORS IN MATHEMATICAL PHYSICS. THE DISCUSSION COVERS FOUNDATIONAL DEFINITIONS, KEY THEORETICAL
DEVELOPMENTS, AND PRACTICAL APPLICATIONS, ELUCIDATING HOW SYMPLECTIC GEOMETRY INFORMS OPERATOR THEORY AND
VICE VERSA. FOLLOWING THIS INTRODUCTION, A DETAILED TABLE OF CONTENTS GUIDES THE READER THROUGH THE MAIN
SECTIONS OF THE ARTICLE.
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FUNDAMENTALS OF SYMPLECTIC METHODS

SYMPLECTIC METHODS ORIGINATE FROM THE STUDY OF SYMPLECTIC MANIFOLDS, WHICH ARE SMOOTH EVEN-DIMENSIONAL SPACES
EQUIPPED WITH A CLOSED, NON-DEGENERATE 2-FORM CALLED THE SYMPLECTIC FORM. THIS GEOMETRIC STRUCTURE IS
FUNDAMENTAL IN CLASSICAL MECHANICS, WHERE IT ENCODES THE PHASE SPACE PROPERTIES OF HAMILTONIAN SYSTEMS. THE
SYMPLECTIC FORM PROVIDES A NATURAL FRAMEWORK FOR THE CONSERVATION LAWS AND EVOLUTION OF DYNAMICAL SYSTEMS.
IN MATHEMATICS, SYMPLECTIC METHODS REFER TO A VARIETY OF TECHNIQUES AND TOOLS THAT UTILIZE THIS STRUCTURE TO
ANALYZE DIFFERENTIAL EQUATIONS, TRANSFORMATIONS, AND OPERATOR THEORY.

SyMPLECTIC GEOMETRY BASICS

AT THE HEART OF SYMPLECTIC METHODS LIES SYMPLECTIC GEOMETRY, WHICH STUDIES SYMPLECTIC MANIFOLDS AND THEIR
MORPHISMS, KNOWN AS SYMPLECTOMORPHISMS. KEY PROPERTIES OF SYMPLECTIC GEOMETRY INCLUDE THE DARBOUX THEOREM,
ENSURING LOCAL CANONICAL COORDINATES, AND THE EXISTENCE OF HAMILTONIAN VECTOR FIELDS ASSOCIATED WITH SMOOTH
FUNCTIONS ON THE MANIFOLD. THESE CONCEPTS FORM THE BACKBONE OF SYMPLECTIC ANALYSIS AND PROVIDE A RIGOROUS
SETTING FOR UNDERSTANDING PHASE SPACE DYNAMICS.

RoLE IN ANALYTICAL METHODS

SYMPLECTIC METHODS EXTEND BEYOND GEOMETRY TO INFLUENCE ANALYTICAL TECHNIQUES, SUCH AS MICROLOCAL ANALYSIS
AND FOURIER INTEGRAL OPERATORS. THESE METHODS ALLOW DECOMPOSING FUNCTIONS AND DISTRIBUTIONS WITH RESPECT TO
SYMPLECTIC INVARIANTS, FACILITATING PRECISE SPECTRAL AND ASYMPTOTIC ANALYSIS. THE SYMPLECTIC APPROACH IS
PARTICULARLY POWERFUL IN STUDYING THE PROPAGATION OF SINGULARITIES AND QUANTUM-CLASSICAL CORRESPONDENCE.



HARMONIC ANALYSIS AND SYMPLECTIC STRUCTURES

HARMONIC ANALYSIS TRADITIONALLY DEALS WITH REPRESENTING FUNCTIONS OR SIGNALS AS SUPERPOSITIONS OF BASIC WAVES,
OFTEN USING FOURIER TRANSFORM TECHNIQUES. THE INTEGRATION OF SYMPLECTIC STRUCTURES INTO HARMONIC ANALYSIS
ENRICHES THIS FIELD BY PROVIDING GEOMETRIC INSIGHTS AND TOOLS TO HANDLE MORE COMPLEX OPERATORS AND TRANSFORMS,
ESPECIALLY IN HIGHER DIMENSIONS AND NON-COMMUTATIVE SETTINGS.

SYMPLECTIC HARMONIC ANALYSIS FRAMEWORK

THE SYMPLECTIC FRAMEWORK IN HARMONIC ANALYSIS INVOLVES THE STUDY OF SYMPLECTIC VECTOR SPACES AND THEIR
AUTOMORPHISMS, WHICH INFLUENCE THE BEHAVIOR OF FOURIER TRANSFORMS AND RELATED OPERATORS. THIS APPROACH LEADS
TO THE DEVELOPMENT OF SYMPLECTIC FOURIER TRANSFORMS AND MODULATION SPACES, WHICH ARE ESSENTIAL IN TIME-
FREQUENCY ANALYSIS AND SIGNAL PROCESSING. THE INTERPLAY BETWEEN SYMPLECTIC GEOMETRY AND HARMONIC ANALYSIS
ENABLES A REFINED UNDERSTANDING OF UNCERTAINTY PRINCIPLES AND PHASE SPACE LOCALIZATION.

TECHNIQUES AND TooOLS

KEY TECHNIQUES INCLUDE THE USE OF METAPLECTIC REPRESENTATIONS, WHICH ARE PROJECTIVE UNITARY REPRESENTATIONS OF
THE SYMPLECTIC GROUP, AND THE ANALYSIS OF WAVEFRONT SETS USING SYMPLECTIC METHODS. THESE TOOLS FACILITATE THE
DECOMPOSITION OF FUNCTIONS AND DISTRIBUTIONS INTO COMPONENTS RESPECTING THE UNDERLYING SYMPLECTIC STRUCTURE,
ALLOWING PRECISE CONTROL OVER SINGULARITIES AND OSCILLATORY BEHAVIOR.

Pseupo DIFFERENTIAL OPERATORS IN MATHEMATICAL PHYsSICS

PSEUDO DIFFERENTIAL OPERATORS GENERALIZE CLASSICAL DIFFERENTIAL OPERATORS BY ALLOWING SYMBOLS THAT ARE MORE
GENERAL FUNCTIONS OF BOTH POSITION AND MOMENTUM VARIABLES. THEY PLAY A CRUCIAL ROLE IN MATHEMATICAL PHYSICS,
PARTICULARLY IN QUANTIZATION, SPECTRAL THEORY, AND THE STUDY OF PARTIAL DIFFERENTIAL EQUATIONS (PDES) ARISING IN
PHYSICAL MODELS.

DeriNITION AND SyMBOL CALCULUS

PSEUDO DIFFERENTIAL OPERATORS ARE DEFINED VIA THEIR SYMBOLS, WHICH ARE FUNCTIONS ON THE COTANGENT BUNDLE OF A
MANIFOLD. THE SYMBOL CALCULUS PROVIDES RULES FOR COMPOSITION, ADJOINTS, AND PARAMETRICES OF THESE OPERATORS,
ENABLING THE TREATMENT OF PDES WITH VARIABLE COEFFICIENTS AND NON-LOCAL EFFECTS. THIS CALCULUS IS DEEPLY
CONNECTED TO SYMPLECTIC GEOMETRY BECAUSE THE COTANGENT BUNDLE NATURALLY CARRIES A SYMPLECTIC STRUCTURE.

IMPORTANCE IN QUANTUM MECHANICS

IN QUANTUM MECHANICS, PSEUDO DIFFERENTIAL OPERATORS REPRESENT QUANTUM OBSERV ABLES AND EVOLUTION OPERATORS.
THE WEYL QUANTIZATION PROCEDURE, A CENTRAL QUANTIZATION METHOD, CONSTRUCTS OPERATORS FROM CLASSICAL
SYMBOLS ON PHASE SPACE USING SYMPLECTIC STRUCTURES. THIS CONNECTION IS FUNDAMENTAL FOR UNDERSTANDING
QUANTUM-CLASSICAL CORRESPONDENCE AND SEMICLASSICAL ANALYSIS.

INTERPLAY BETWEEN SYMPLECTIC GEOMETRY AND PSEUDO DIFFERENTIAL
OPERATORS

THE RELATIONSHIP BETWEEN SYMPLECTIC GEOMETRY AND PSEUDO DIFFERENTIAL OPERATORS IS INTRICATE AND CENTRAL TO
MODERN MATHEMATICAL PHYSICS AND HARMONIC ANALYSIS. THE SYMPLECTIC STRUCTURE OF PHASE SPACE UNDERPINS THE



SYMBOL CALCULUS AND GUIDES THE FORMULATION OF QUANTIZATION PROCEDURES.

SYMPLECTIC INVARIANCE OF OPERATORS

MANY CLASSES OF PSEUDO DIFFERENTIAL OPERATORS EXHIBIT INVARIANCE UNDER SYMPLECTOMORPHISMS, REFLECTING THE
GEOMETRIC NATURE OF PHASE SPACE TRANSFORMATIONS. THIS INVARIANCE IS KEY TO UNDERSTANDING THE STABILITY AND
TRANSFORMATION PROPERTIES OF SOLUTIONS TO PDES UNDER CANONICAL CHANGES OF VARIABLES.

MicroLOCAL ANALYSIS AND PROPAGATION OF SINGULARITIES

MICROLOCAL ANALYSIS USES SYMPLECTIC METHODS TO STUDY SINGULARITIES OF DISTRIBUTIONS THROUGH THEIR W AVEFRONT
SETS, WHICH LIVE IN THE COTANGENT BUNDLE. PSEUDO DIFFERENTIAL OPERATORS ACT ON THESE SINGULARITIES, AND
SYMPLECTIC GEOMETRY GOVERNS THEIR PROPAGATION, PROVIDING A GEOMETRIC INTERPRETATION OF FUNDAMENTAL ANALYTICAL
PHENOMENA.

APPLICATIONS IN QUANTUM MECHANICS AND SIGNAL PROCESSING

THE COMBINED USE OF SYMPLECTIC METHODS IN HARMONIC ANALYSIS AND PSEUDO DIFFERENTIAL OPERATORS HAS LED TO
SIGNIFICANT ADVANCEMENTS IN VARIOUS APPLIED FIELDS, NOTABLY QUANTUM MECHANICS AND SIGNAL PROCESSING.

QUANTUM MECHANICS AND SEMICLASSICAL ANALYSIS

IN QUANTUM MECHANICS, SYMPLECTIC METHODS AND PSEUDO DIFFERENTIAL OPERATORS FACILITATE THE RIGOROUS
FORMULATION OF QUANTIZATION AND THE ANALYSIS OF QUANTUM SYSTEMS IN THE SEMICLASSICAL LIMIT. THEY PROVIDE
TOOLS TO ANALYZE SPECTRAL PROPERTIES, QUANTUM DYNAMICS, AND THE TRANSITION BETWEEN CLASSICAL AND QUANTUM
DESCRIPTIONS.

SIGNAL PROCESSING AND TIME-FREQUENCY ANALYSIS

SYMPLECTIC HARMONIC ANALYSIS TECHNIQUES UNDERPIN MODERN TIME-FREQUENCY ANALYSIS METHODS USED IN SIGNAL
PROCESSING. PSEUDO DIFFERENTIAL OPERATORS MODEL FILTERS AND MODULATION OPERATORS THAT ACT ON SIGNALS IN PHASE
SPACE, ENABLING PRECISE CONTROL OVER TIME AND FREQUENCY LOCALIZATION. APPLICATIONS INCLUDE AUDIO PROCESSING,
RADAR IMAGING, AND COMMUNICATIONS.

SUMMARY OF KEY APPLICATIONS

® MODELING OF QUANTUM OBSERV ABLES AND EVOLUTION OPERATORS
® ANALYSIS OF PARTIAL DIFFERENTIAL EQUATIONS WITH VARIABLE COEFFICIENTS
e TIME-FREQUENCY LOCALIZATION AND FILTERING IN SIGNAL PROCESSING

UNDERST ANDING PROPAGATION OF SINGULARITIES IN WAVE PHENOMENA

e DEVELOPMENT OF ADVANCED HARMONIC ANALYSIS TOOLS RESPECTING GEOMETRIC STRUCTURES



FREQUENTLY AskeD QUESTIONS

W/HAT ARE SYMPLECTIC METHODS IN THE CONTEXT OF HARMONIC ANALYSIS?

SYMPLECTIC METHODS IN HARMONIC ANALYSIS INVOLVE THE USE OF SYMPLECTIC GEOMETRY AND TRANSFORMATIONS TO STUDY
PHASE SPACE STRUCTURES, PROVIDING POWERFUL TOOLS TO ANALYZE OSCILLATORY INTEGRALS, FOURIER INTEGRAL
OPERATORS, AND THE BEHAVIOR OF FUNCTIONS AND DISTRIBUTIONS.

How DO PSEUDO-DIFFERENTIAL OPERATORS RELATE TO SYMPLECTIC GEOMETRY?

PSEUDO-DIFFERENTIAL OPERATORS CAN BE UNDERSTOOD AND ANALYZED USING SYMPLECTIC GEOMETRY BECAUSE THEIR SYMBOLS
LIVE ON THE COTANGENT BUNDLE, A SYMPLECTIC MANIFOLD. THIS RELATIONSHIP ALLOWS FOR GEOMETRIC INSIGHTS INTO THEIR
PROPERTIES, INCLUDING PROPAGATION OF SINGULARITIES AND SPECTRAL BEHAVIOR.

\WHY ARE SYMPLECTIC METHODS IMPORTANT IN MATHEMATICAL PHYSICS?

SYMPLECTIC METHODS ARE CRUCIAL IN MATHEMATICAL PHYSICS BECAUSE THEY PROVIDE A NATURAL FRAMEWORK FOR
HAMILTONIAN MECHANICS, ALLOWING FOR THE STUDY OF CLASSICAL AND QUANTUM SYSTEMS. THEY FACILITATE THE ANALYSIS
OF PHASE SPACE DYNAMICS, QUANTIZATION, AND THE BEHAVIOR OF OBSERVABLES THROUGH OPERATOR THEORY.

\WHAT ROLE DO PSEUDO-DIFFERENTIAL OPERATORS PLAY IN QUANTUM MECHANICS?

PSEUDO-DIFFERENTIAL OPERATORS GENERALIZE DIFFERENTIAL OPERATORS AND SERVE AS FUNDAMENTAL TOOLS IN QUANTUM
MECHANICS FOR REPRESENTING QUANTUM OBSERVABLES AND EVOLUTION OPERATORS, ENABLING THE FORMULATION OF QUANTUM
DYNAMICS AND SEMICLASSICAL APPROXIMATIONS.

CAN YOU EXPLAIN THE CONNECTION BETWEEN HARMONIC ANALYSIS AND PSEUDO-
DIFFERENTIAL OPERATORS?

HARMONIC ANALYSIS STUDIES FUNCTIONS AND SIGNALS USING FOURIER ANALYSIS, WHILE PSEUDO-DIFFERENTIAL OPERATORS
EXTEND DIFFERENTIAL OPERATORS BY INCORPORATING SYMBOL CALCULUS IN THE FREQUENCY DOMAIN. THIS CONNECTION
ALLOWS HARMONIC ANALYSIS TECHNIQUES TO ANALYZE THE ACTION AND MAPPING PROPERTIES OF PSEUDO-DIFFERENTIAL
OPERATORS.

WHAT ARE FOURIER INTEGRAL OPERATORS AND HOW DO THEY CONNECT TO
SYMPLECTIC METHODS?

FOURIER INTEGRAL OPERATORS ARE A CLASS OF OPERATORS GENERALIZING FOURIER TRANSFORMS AND ARISE NATURALLY IN
SOLVING PARTIAL DIFFERENTIAL EQUATIONS. THEIR PHASE FUNCTIONS AND CANONICAL RELATIONS ARE SYMPLECTIC, MAKING
SYMPLECTIC GEOMETRY ESSENTIAL FOR UNDERSTANDING THEIR COMPOSITION, MAPPING PROPERTIES, AND MICROLOCAL ANALYSIS.

How DO SYMPLECTIC METHODS AID IN THE STUDY OF PARTIAL DIFFERENTIAL
eQUATIONS (PDEs)?

SYMPLECTIC METHODS PROVIDE A GEOMETRIC FRAMEWORK TO ANALYZE THE PROPAGATION OF SINGULARITIES AND
CHARACTERISTICS OF PDES BY EXAMINING THEIR ASSOCIATED HAMILTONIAN FLOWS ON PHASE SPACE, FACILITATING BETTER
UNDERSTANDING AND SOLUTIONS OF PDES, ESPECIALLY HYPERBOLIC TYPES.

NWHAT ARE THE LATEST TRENDS IN RESEARCH INVOLVING SYMPLECTIC METHODS AND
PSEUDO-DIFFERENTIAL OPERATORS?

RECENT TRENDS INCLUDE THE DEVELOPMENT OF REFINED SYMBOL CLASSES FOR PSEUDO-DIFFERENTIAL OPERATORS, ADVANCES IN



MICROLOCAL ANALYSIS USING SYMPLECTIC TECHNIQUES, APPLICATIONS TO QUANTUM FIELD THEORY, AND EXPLORATION OF
SYMPLECTIC INVARIANTS INFLUENCING SPECTRAL THEORY AND INDEX THEOREMS.

How Do SYMPLECTIC TRANSFORMATIONS IMPACT THE SPECTRAL PROPERTIES OF
PSEUDO-DIFFERENTIAL OPERATORS?

SYMPLECTIC TRANSFORMATIONS PRESERVE THE SYMPLECTIC STRUCTURE OF PHASE SPACE AND INDUCE CANONICAL CHANGES OF
VARIABLES THAT AFFECT THE SYMBOLS OF PSEUDO-DIFFERENTIAL OPERATORS, THEREBY INFLUENCING THEIR SPECTRAL
PROPERTIES AND HELPING TO CLASSIFY OPERATORS UP TO UNITARY EQUIVALENCE.

ARE THERE COMPUTATIONAL METHODS BASED ON SYMPLECTIC TECHNIQUES FOR
ANALYZING PSEUDO-DIFFERENTIAL OPERATORS?

YES, COMPUTATIONAL METHODS SUCH AS SYMPLECTIC INTEGRATORS AND NUMERICAL MICROLOCAL ANALYSIS LEVERAGE
SYMPLECTIC STRUCTURES TO EFFICIENTLY SIMULATE THE DYNAMICS OF SYSTEMS DESCRIBED BY PSEUDO-DIFFERENTIAL
OPERATORS, PRESERVING GEOMETRIC PROPERTIES AND IMPROVING ACCURACY IN NUMERICAL APPROXIMATIONS.

ADDITIONAL RESOURCES

1. SyMPLECTIC TECHNIQUES IN HARMONIC ANALYSIS AND MATHEMATICAL PHYSICS

THIS BOOK OFFERS A COMPREHENSIVE INTRODUCTION TO SYMPLECTIC GEOMETRY AND ITS APPLICATIONS IN HARMONIC ANALYSIS
AND MATHEMATICAL PHYSICS. |T EXPLORES THE ROLE OF SYMPLECTIC STRUCTURES IN THE FORMULATION OF PSEUDO-
DIFFERENTIAL OPERATORS. THE TEXT COMBINES RIGOROUS MATHEMATICAL THEORY WITH EXAMPLES FROM QUANTUM MECHANICS
AND SIGNAL PROCESSING, MAKING IT SUITABLE FOR GRADUATE STUDENTS AND RESEARCHERS.

2. Pseupo-DiFFERENTIAL OPERATORS AND SYMPLECTIC GEOMETRY

FOCUSING ON THE INTERPLAY BETWEEN PSEUDO-DIFFERENTIAL OPERATORS AND SYMPLECTIC GEOMETRY, THIS VOLUME DELVES
INTO THE MICROLOCAL ANALYSIS FRAMEWORK. |T COVERS KEY CONCEPTS SUCH AS THE WEYL CALCULUS AND FOURIER
INTEGRAL OPERATORS, EMPHASIZING THEIR SYMPLECTIC INVARIANCE. THE BOOK IS IDEAL FOR MATHEMATICIANS WORKING ON
PARTIAL DIFFERENTIAL EQUATIONS AND MATHEMATICAL PHYSICS.

3. HARMONIC ANALYSIS ON SYMPLECTIC MANIFOLDS: THEORY AND APPLICATIONS

THIS TEXT EXPLORES HARMONIC ANALYSIS TECHNIQUES TAILORED FOR SYMPLECTIC MANIFOLDS, HIGHLIGHTING THEIR
APPLICATIONS IN PHYSICS AND GEOMETRY. |T DISCUSSES THE CONSTRUCTION OF SYMPLECTIC INVARIANTS AND THEIR IMPACT ON
THE SPECTRAL THEORY OF PSEUDO-DIFFERENTIAL OPERATORS. READERS WILL FIND A BLEND OF ABSTRACT THEORY AND
PRACTICAL EXAMPLES ILLUSTRATING PHYSICAL PHENOMENA.

4. INTRODUCTION TO SYMPLECTIC GEOMETRY AND PSEUDO-DIFFERENTIAL OPERATORS

DESIGNED AS AN INTRODUCTORY GUIDE, THIS BOOK PRESENTS THE FUNDAMENTALS OF SYMPLECTIC GEOMETRY ALONGSIDE THE
THEORY OF PSEUDO-DIFFERENTIAL OPERATORS. |T EMPHASIZES THEIR CONNECTIONS AND APPLICATIONS IN HARMONIC ANALYSIS
AND QUANTUM MECHANICS. THE CLEAR EXPOSITION AND NUMEROUS EXERCISES MAKE IT ACCESSIBLE TO ADVANCED
UNDERGRADUATES AND BEGINNING GRADUATE STUDENTS.

5. MicroLOCAL ANALYSIS AND SYMPLECTIC METHODS IN MATHEMATICAL PHYSICS

THIS VOLUME FOCUSES ON MICROLOCAL ANALYSIS TECHNIQUES INFORMED BY SYMPLECTIC GEOMETRY, PARTICULARLY THEIR
ROLE IN MATHEMATICAL PHYSICS. |T COVERS ADVANCED TOPICS SUCH AS QUANTIZATION, PROPAGATION OF SINGULARITIES,
AND SPECTRAL ASYMPTOTICS. THE TEXT IS SUITED FOR RESEARCHERS INTERESTED IN THE DEEP CONNECTIONS BETWEEN
ANALYSIS, GEOMETRY, AND PHYSICS.

6. THE WeyL CALCULUS AND SYMPLECTIC STRUCTURES IN HARMONIC ANAL YSIS

DEDICATED TO THE WEYL CALCULUS, THIS BOOK EXAMINES ITS FOUNDATIONAL ASPECTS WITHIN THE FRAMEWORK OF
SYMPLECTIC GEOMETRY. |T DISCUSSES HOW SYMPLECTIC STRUCTURES UNDERPIN THE ALGEBRA OF PSEUDO-DIFFERENTIAL
OPERATORS AND THEIR APPLICATIONS IN TIME-FREQUENCY ANALYSIS. THE BOOK IS A VALUABLE RESOURCE FOR SPECIALISTS IN
HARMONIC ANALYSIS AND OPERATOR THEORY.

7. QUANTIZATION METHODS IN SYMPLECTIC GEOMETRY AND MATHEMATICAL PHYSICS



EXPLORING VARIOUS QUANTIZATION APPROACHES, THIS BOOK LINKS SYMPLECTIC GEOMETRY WITH THE THEORY OF PSEUDO-
DIFFERENTIAL OPERATORS. |T PROVIDES INSIGHTS INTO DEFORMATION QUANTIZATION, GEOMETRIC QUANTIZATION, AND THEIR
RELEVANCE TO QUANTUM PHYSICS. THE TEXT BALANCES RIGOROUS MATHEMATICS WITH PHYSICAL INTUITION, APPEALING TO
BOTH MATHEMATICIANS AND PHYSICISTS.

8. Pseupo-DIFFEReENTIAL OPERATORS: APPLICATIONS IN SYMPLECTIC HARMONIC ANALYSIS

THIS WORK HIGHLIGHTS THE APPLICATION OF PSEUDO-DIFFERENTIAL OPERATORS WITHIN SYMPLECTIC HARMONIC ANALYSIS
FRAMEWORKS. |T ADDRESSES SPECTRAL THEORY, FUNCTIONAL CALCULUS, AND OPERATOR ALGEBRAS, FOCUSING ON THEIR
SYMPLECTIC INVARIANCE PROPERTIES. THE BOOK SUPPORTS ADVANCED STUDY AND RESEARCH IN ANALYSIS AND MATHEMATICAL
PHYSICS.

Q. SYMPLECTIC GEOMETRY, HARMONIC ANALYSIS, AND THE THEORY OF OPERATORS

INTEGRATING SYMPLECTIC GEOMETRY AND HARMONIC ANALYSIS, THIS TEXT INVESTIGATES THE OPERATOR THEORY RELATED TO
PSEUDO-DIFFERENTIAL OPERATORS. |T COVERS RESEARCH-LEVEL TOPICS SUCH AS SYMPLECTIC INVARIANTS, INDEX THEORY, AND
NON-COMMUTATIVE GEOMETRY ASPECTS. SUITABLE FOR ADVANCED RESEARCHERS, THE BOOK BRIDGES ABSTRACT THEORY WITH
CONCRETE MATHEMATICAL PHYSICS APPLICATIONS.
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