RPI MATH

THE RP| MATH PROGRAM STANDS AS A BEACON OF RIGOROUS MATHEMATICAL EDUCATION, ATTRACTING STUDENTS AND
RESEARCHERS WITH ITS COMPREHENSIVE CURRICULUM AND GROUNDBREAKING ADVANCEMENTS. THIS ARTICLE DELVES DEEP INTO
THE MULTIFACETED WORLD OF RP| MATH, EXPLORING ITS UNDERGRADUATE AND GRADUATE OFFERINGS, THE INNOVATIVE
RESEARCH CONDUCTED BY ITS FACULTY, AND THE DIVERSE CAREER PATHS ITS GRADUATES PURSUE. WE WILL UNCOVER THE
CORE STRENGTHS THAT MAKE RP| A TOP-TIER INSTITUTION FOR MATHEMATICAL STUDY, FROM ITS EMPHASIS ON
COMPUTATIONAL MATHEMATICS TO ITS ROBUST THEORETICAL FOUNDATIONS. W/HETHER YOU'RE A PROSPECTIVE STUDENT, AN
ACADEMIC, OR SIMPLY CURIOUS ABOUT THE IMPACT OF ADVANCED MATHEMATICS, THIS COMPREHENSIVE GUIDE WILL ILLUMINATE
THE SIGNIFICANCE AND BREADTH OF RPI’S CONTRIBUTIONS TO THE FIELD.
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UNDERSTANDING RPl MATH PROGRAMS

THe DEPARTMENT OF MATHEMATICAL SCIENCES AT RENSSELAER POLYTECHNIC INSTITUTE, OFTEN REFERRED TO AS RPI MATH, IS
A DYNAMIC AND FORW ARD-THINKING ACADEMIC UNIT DEDICATED TO FOSTERING A DEEP UNDERSTANDING OF MATHEMATICAL
PRINCIPLES AND THEIR APPLICATIONS ACROSS A VAST ARRAY OF DISCIPLINES. THE DEPARTMENT PRIDES ITSELF ON A
CHALLENGING YET REWARDING EDUCATIONAL EXPERIENCE, DESIGNED TO EQUIP STUDENTS WITH THE ANALYTICAL AND PROBLEM-
SOLVING SKILLS ESSENTIAL FOR SUCCESS IN A RAPIDLY EVOLVING WORLD. THIS COMMITMENT TO EXCELLENCE PERMEATES BOTH
ITS UNDERGRADUATE AND GRADUATE PROGRAMS, CREATING A FERTILE GROUND FOR INTELLECTUAL GROWTH AND DISCOVERY.

RPI’S APPROACH TO MATHEMATICS IS NOT CONFINED TO ABSTRACT THEORY, IT ACTIVELY ENCOURAGES THE INTEGRATION OF
MATHEMATICAL CONCEPTS WITH REAL-WORLD PROBLEMS. THIS INTERDISCIPLINARY PERSPECTIVE IS A HALLMARK OF THE RPI
MATH EXPERIENCE, PREPARING GRADUATES TO TACKLE COMPLEX CHALLENGES IN FIELDS RANGING FROM DATA SCIENCE AND
ARTIFICIAL INTELLIGENCE TO ENGINEERING, FINANCE, AND BEYOND. THE FACULTY ARE NOT ONLY DISTINGUISHED SCHOLARS IN
THEIR RESPECTIVE AREAS BUT ALSO PASSIONATE EDUCATORS, COMMITTED TO MENTORING STUDENTS AND FOSTERING AN
ENVIRONMENT OF COLLABORATIVE LEARNING AND INQUIRY.

UNDERGRADUATE MATHEMATICS AT RPI

THE UNDERGRADUATE MATHEMATICS PROGRAMS AT RP| ARE METICULOUSLY CRAFTED TO PROVIDE A SOLID FOUNDATION IN
MATHEMATICAL THEORY WHILE ALLOWING FOR SPECIALIZATION IN AREAS OF KEEN INTEREST. STUDENTS TYPICALLY BEGIN WITH
CORE CALCULUS SEQUENCES, LINEAR ALGEBRA, AND DIFFERENTIAL EQUATIONS, PROGRESSIVELY DELVING INTO MORE ADVANCED
TOPICS SUCH AS REAL ANALYSIS, ABSTRACT ALGEBRA, AND PROBABILITY THEORY. THE CURRICULUM IS DESIGNED TO BUILD A
LOGICAL PROGRESSION OF KNOWLEDGE, ENSURING THAT STUDENTS DEVELOP BOTH A CONCEPTUAL GRASP AND THE TECHNICAL
PROFICIENCY NEEDED TO APPLY MATHEMATICAL TOOLS EFFECTIVELY.

A SIGNIFICANT STRENGTH OF THE UNDERGRADUATE EXPERIENCE AT RP| MATH IS THE EMPHASIS ON COMPUTATIONAL METHODS
AND THEIR INTEGRATION WITH THEORETICAL MATHEMATICS. STUDENTS ARE ENCOURAGED TO UTILIZE MATHEMATICAL SOFTWARE
AND PROGRAMMING LANGUAGES TO EXPLORE MATHEMATICAL CONCEPTS, VISUALIZE COMPLEX FUNCTIONS, AND SOLVE INTRICATE
PROBLEMS. THIS HANDS-ON APPROACH ENSURES THAT GRADUATES ARE NOT ONLY ADEPT AT ABSTRACT REASONING BUT ALSO
POSSESS PRACTICAL SKILLS HIGHLY VALUED IN TODAY'S DATA-DRIVEN INDUSTRIES. FURTHERMORE, OPPORTUNITIES FOR



UNDERGRADUATE RESEARCH ARE ABUNDANT , ALLOWING STUDENTS TO COLLABORATE WITH FACULTY ON CUTTING-EDGE
PROJECTS, GAINING INVALUABLE RESEARCH EXPERIENCE BEFORE GRADUATION.

Core CURRICULUM AND SPECIALIZATIONS

THE CORE CURRICULUM FOR UNDERGRADUATE MATHEMATICS MAJORS AT RP| PROVIDES A COMPREHENSIVE OVERVIEW OF
FUNDAMENTAL MATHEMATICAL DISCIPLINES. THIS FOUNDATIONAL KNOWLEDGE IS CRUCIAL FOR BUILDING A STRONG
UNDERSTANDING OF MORE ADVANCED TOPICS. BEYOND THE GENERAL TRACK, STUDENTS CAN OPT FOR SPECIALIZED
CONCENTRATIONS TAILORED TO THEIR CAREER ASPIRATIONS.

® PURE MATHEMATICS: FOR THOSE WITH A PASSION FOR THE ELEGANCE AND RIGOR OF ABSTRACT MATHEMATICAL
STRUCTURES, THIS SPECIALIZATION DELVES INTO AREAS LIKE NUMBER THEORY, TOPOLOGY, AND ADVANCED ABSTRACT
ALGEBRA.

¢ APPLIED MATHEMATICS: THIS TRACK FOCUSES ON THE APPLICATION OF MATHEMATICAL METHODS TO SOLVE PROBLEMS
IN SCIENCE, ENGINEERING, AND ECONOMICS. [T OFTEN INCLUDES COURSEWORK IN DIFFERENTIAL EQUATIONS, NUMERICAL
ANALYSIS, AND MATHEMATICAL MODELING.

e STATISTICS: STUDENTS INTERESTED IN DATA ANALYSIS, PROBABILITY, AND STATISTICAL INFERENCE WILL FIND A ROBUST
CURRICULUM DESIGNED TO EQUIP THEM WITH THE SKILLS TO INTERPRET AND MANAGE DATA EFFECTIVELY.

o COMPUTATIONAL MATHEMATICS: THIS SPECIALIZATION BRIDGES THE GAP BETWEEN THEORY AND COMPUTATION,
FOCUSING ON ALGORITHMS, NUMERICAL METHODS, AND THE USE OF COMPUTATIONAL TOOLS TO EXPLORE AND SOLVE
MATHEMATICAL PROBLEMS.

UNDERGRADUATE RESEARCH OPPORTUNITIES

RPI MATH ACTIVELY ENCOURAGES UNDERGRADUATE STUDENTS TO ENGAGE IN RESEARCH. THESE OPPORTUNITIES ARE VITAL FOR
DEVELOPING CRITICAL THINKING, PROBLEM~SOLVING SKILLS, AND A DEEPER APPRECIATION FOR THE RESEARCH PROCESS. X/ ORKING
ALONGSIDE FACULTY MENTORS, STUDENTS CONTRIBUTE TO ONGOING PROJECTS, GAINING PRACTICAL EXPERIENCE IN AREAS SUCH
AS:

DEVELOPING NUMERICAL METHODS FOR SOLVING PARTIAL DIFFERENTIAL EQUATIONS.
® |INVESTIGATING THEORETICAL ASPECTS OF GRAPH THEORY.
® ANALYZING STATISTICAL MODELS FOR BIOLOGICAL DATA.

® EXPLORING ALGORITHMS FOR MACHINE LEARNING.

GRADUATE MATHEMATICS AT RPI

THE GRADUATE PROGRAMS IN MATHEMATICS AT RP| ARE DESIGNED FOR STUDENTS SEEKING ADVANCED STUDY AND
SPECIALIZATION, LEADING TO MASTER OF SCIENCE (M.S.) aND DocTor of PHILosoPHY (PH.D.) DEGREES. THESE PROGRAMS
ARE CHARACTERIZED BY THEIR RIGOROUS COURSEWORK, EXTENSIVE RESEARCH OPPORTUNITIES, AND CLOSE MENTORSHIP FROM A
DISTINGUISHED FACULTY. THE GRADUATE CURRICULUM OFTEN MIRRORS THE UNDERGRADUATE STRENGTHS, WITH A STRONG



EMPHASIS ON COMPUTATIONAL AND APPLIED MATHEMATICS, BUT ALSO OFFERS IN-DEPTH EXPLORATION OF PURE MATHEMATICAL
THEORIES.

GRADUATE STUDENTS AT RPI MATH ARE IMMERSED IN A VIBRANT ACADEMIC COMMUNITY, PARTICIPATING IN SEMINARS,
COLLOQUIA, AND RESEARCH GROUP MEETINGS. THIS EXPOSURE TO CURRENT RESEARCH TRENDS AND METHODOLOGIES IS
INVALUABLE. THE DEPARTMENT IS HOME TO FACULTY WHOSE RESEARCH SPANS A BROAD SPECTRUM OF MATHEMATICAL FIELDS,
PROVIDING GRADUATE STUDENTS WITH A DIVERSE RANGE OF EXPERTISE TO DRAW UPON FOR THEIR THESIS OR DISSERTATION
WORK. THE GOAL IS TO CULTIVATE INDEPENDENT RESEARCHERS AND SCHOLARS CAPABLE OF MAKING ORIGINAL CONTRIBUTIONS
TO THE FIELD.

MAsSTER ofF Science (M.S.) IN MATHEMATICS

THE M.S. PROGRAM AT RP| OFFERS A FLEXIBLE CURRICULUM THAT CAN BE TAILORED TO INDIVIDUAL INTERESTS, WHETHER
FOCUSING ON THEORETICAL FOUNDATIONS OR PRACTICAL APPLICATIONS. STUDENTS DEVELOP ADVANCED ANALYTICAL SKILLS
AND A DEEPER UNDERSTANDING OF MATHEMATICAL CONCEPTS.

DocTor ofF PHILOsoPHY (PH.D.) IN MATHEMATICS

THE PH.D. PROGRAM IS GEARED TOWARDS PRODUCING LEADING RESEARCHERS AND ACADEMICS. |T INVOLVES A COMPREHENSIVE
COURSE OF STUDY, QUALIFYING EXAMINATIONS, AND THE COMPLETION OF A SIGNIFICANT ORIGINAL RESEARCH DISSERTATION
UNDER THE GUIDANCE OF A FACULTY ADVISOR. THE DISSERTATION PROCESS IS A CORNERSTONE OF THE PH.D. EXPERIENCE,
PUSHING THE BOUNDARIES OF CURRENT KNOWLEDGE IN A CHOSEN SPECIALIZATION.

ReseARCH FRONTIERS IN RP| MATH

RPI MATH IS AT THE FOREFRONT OF MATHEMATICAL INNOVATION, WITH FACULTY ENGAGED IN CUTTING-EDGE RESEARCH THAT
SPANS THEORETICAL ADVANCEMENTS AND PRACTICAL APPLICATIONS. THE DEPARTMENT FOSTERS AN ENVIRONMENT WHERE
INTERDISCIPLINARY COLLABORATION THRIVES, LEADING TO GROUNDBREAKING DISCOVERIES IN AREAS THAT IMPACT SCIENCE,
TECHNOLOGY, AND SOCIETY. THIS RESEARCH NOT ONLY CONTRIBUTES TO THE ACADEMIC LANDSCAPE BUT ALSO INFORMS THE
CURRICULUM, ENSURING STUDENTS ARE LEARNING FROM AND WORKING WITH EXPERTS IN EMERGING FIELDS.

THE RESEARCH AGENDA AT RPI MATH IS DIVERSE, REFLECTING THE BROAD APPLICABILITY OF MATHEMATICAL PRINCIPLES. FroMm
THE FUNDAMENTAL EXPLORATION OF MATHEMATICAL STRUCTURES TO THE DEVELOPMENT OF SOPHISTICATED COMPUTATIONAL
ALGORITHMS, THE FACULTY ARE PUSHING THE BOUNDARIES OF WHAT IS KNOWN. THIS COMMITMENT TO RESEARCH EXCELLENCE
PROVIDES UNPARALLELED OPPORTUNITIES FOR STUDENTS TO ENGAGE WITH REAL-WORLD PROBLEMS AND CONTRIBUTE TO THE
ADVANCEMENT OF KNOWLEDGE.

APPLIED AND COMPUTATIONAL MATHEMATICS RESEARCH

A SIGNIFICANT PORTION OF RESEARCH WITHIN RP| MATH CENTERS ON APPLIED AND COMPUTATIONAL MATHEMATICS. THIS
INVOLVES DEVELOPING MATHEMATICAL MODELS, NUMERICAL METHODS, AND ALGORITHMS TO SOLVE COMPLEX PROBLEMS IN
VARIOUS SCIENTIFIC AND ENGINEERING DOMAINS. AREAS OF ACTIVE RESEARCH INCLUDE:

* NUMERICAL ANALYSIS: DEVELOPING EFFICIENT AND ACCURATE METHODS FOR APPROXIMATING SOLUTIONS TO
MATHEMATICAL PROBLEMS, PARTICULARLY THOSE INVOLVING DIFFERENTIAL EQUATIONS.

o MATHEMATICAL MODELING: CREATING MATHEMATICAL REPRESENTATIONS OF REAL-WORLD PHENOMENA TO UNDERSTAND,



PREDICT, AND OPTIMIZE SYSTEMS.

® ScCIENTIFIC COMPUTING: UTILIZING HIGH-PERFORMANCE COMPUTING TO TACKLE LARGE-SCALE SIMULATIONS AND DATA
ANALYSIS CHALLENGES.

e DATA ScIENCE AND MACHINE LEARNING: DEVELOPING AND APPLYING MATHEMATICAL TECHNIQUES FOR EXTRACTING
INSIGHTS FROM DATA, BUILDING PREDICTIVE MODELS, AND ADVANCING ARTIFICIAL INTELLIGENCE.

THEORETICAL MATHEMATICS RESEARCH

W/HILE APPLIED AND COMPUTATIONAL MATHEMATICS ARE STRONG PILLARS, RPI MATH ALSO MAINTAINS A VIBRANT RESEARCH
PRESENCE IN THEORETICAL MATHEMATICS. THIS RESEARCH OFTEN EXPLORES THE FUNDAMENTAL NATURE OF MATHEMATICAL
OBJECTS AND STRUCTURES, LAYING THE GROUNDWORK FOR FUTURE APPLICATIONS. KEY AREAS INCLUDE:

ALGEBRAIC GEOMETRY: STUDYING THE PROPERTIES OF POLYNOMIAL EQUATIONS AND THEIR GEOMETRIC
INTERPRETATIONS.

NUMBER THEORY: INVESTIGATING THE PROPERTIES OF INTEGERS, INCLUDING PRIME NUMBERS AND THEIR DISTRIBUTION.

® TOPOLOGY: EXPLORING THE PROPERTIES OF SPACES THAT ARE PRESERVED UNDER CONTINUOUS DEFORMATIONS.

ANALYSIS: FOCUSING ON THE STUDY OF LIMITS, CONTINUITY, AND RELATED CONCEPTS, FORMING THE BASIS FOR
CALCULUS AND ADVANCED MATHEMATICAL FIELDS.

APPLIED MATHEMATICS AND ITS RPl APPLICATIONS

THE SPIRIT OF APPLIED MATHEMATICS IS DEEPLY INGRAINED IN THE RP| MATH ETHOS. THE DEPARTMENT RECOGNIZES THAT THE
POWER OF MATHEMATICS LIES NOT JUST IN ITS ABSTRACT BEAUTY BUT IN ITS ABILITY TO SOLVE TANGIBLE PROBLEMS. THIS
FOCUS MEANS THAT RESEARCH AND CURRICULUM ARE OFTEN ORIENTED TOWARDS PRACTICAL OUTCOMES, WITH FACULTY
ACTIVELY COLLABORATING WITH RESEARCHERS IN ENGINEERING, PHYSICS, COMPUTER SCIENCE, AND BIOLOGY, AS WELL AS WITH
EXTERNAL INDUSTRY PARTNERS.

THE APPLICATIONS OF MATHEMATICS EXPLORED AT RP| ARE AS DIVERSE AS THE PROBLEMS THEMSELVES. \WHETHER IT’S
OPTIMIZING LOGISTICAL NETWORKS, UNDERSTANDING THE DYNAMICS OF FLUID FLOW, DEVELOPING ADVANCED ALGORITHMS FOR
IMAGE PROCESSING, OR MODELING COMPLEX BIOLOGICAL SYSTEMS, THE MATHEMATICAL SCIENCES DEPARTMENT PROVIDES THE
ESSENTIAL TOOLS AND METHODOLOGIES. THIS PRACTICAL ORIENTATION ENSURES THAT RP| MATH GRADUATES ARE HIGHLY
SOUGHT AFTER FOR THEIR ABILITY TO TRANSLATE THEORETICAL KNOWLEDGE INTO PRACTICAL SOLUTIONS.

MATHEMATICAL MODELING IN SCIENCE AND ENGINEERING

A CORNERSTONE OF APPLIED MATHEMATICS AT RPI IS THE DEVELOPMENT AND APPLICATION OF MATHEMATICAL MODELS. THESE
MODELS SERVE AS ESSENTIAL TOOLS FOR UNDERSTANDING COMPLEX PHENOMENA ACROSS VARIOUS DISCIPLINES. RESEARCHERS
AT RPI MATH WORK ON CREATING PREDICTIVE MODELS FOR:

e CLIMATE CHANGE IMPACTS AND MITIGATION STRATEGIES.



® THE SPREAD OF INFECTIOUS DISEASES.
® THE BEHAVIOR OF MATERIALS UNDER STRESS.

® THE DESIGN AND OPTIMIZATION OF COMPLEX SYSTEMS, SUCH AS ROBOTIC SYSTEMS OR COMMUNICATION NET\WORKS.

DATA Science AND COMPUTATIONAL TooOLS

IN AN ERA DEFINED BY BIG DATA, THE ROLE OF APPLIED MATHEMATICS IN DATA SCIENCE AND COMPUTATIONAL TOOLS IS
PARAMOUNT. RP| MATH IS ACTIVELY INVOLVED IN DEVELOPING AND REFINING TECHNIQUES FOR DATA ANALYSIS, MACHINE
LEARNING, AND ARTIFICIAL INTELLIGENCE. THIS INCLUDES:

DESIGNING ALGORITHMS FOR PATTERN RECOGNITION AND ANOMALY DETECTION.
¢ DEVELOPING STATISTICAL METHODS FOR INFERENCE AND PREDICTION.
® UTILIZING HIGH-PERFORMANCE COMPUTING FOR LARGE-SCALE DATA PROCESSING AND SIMULATION.

o CREATING ROBUST SOFTWARE TOOLS FOR MATHEMATICAL MODELING AND ANALYSIS.

THeEORETICAL MATHEMATICS AT RPI

W/HILE RPI IS RENOWNED FOR ITS STRENGTHS IN APPLIED AND COMPUTATIONAL MATHEMATICS, THE DEPARTMENT ALSO
CULTIVATES A DEEP APPRECIATION FOR AND EXPERTISE IN THEORETICAL MATHEMATICS. THIS FOUNDATIONAL RESEARCH, THOUGH
SOMETIMES ABSTRACT, IS CRITICAL FOR THE LONG-TERM ADVANCEMENT OF MATHEMATICS AND OFTEN PAVES THE WAY FOR
FUTURE APPLICATIONS THAT ARE CURRENTLY UNIMAGINABLE. THEORETICAL WORK PROVIDES THE RIGOROUS UNDERPINNING UPON
\WHICH APPLIED FIELDS ARE BUILT.

THE THEORETICAL MATHEMATICIANS AT RP| ARE ENGAGED IN EXPLORING THE FUNDAMENTAL STRUCTURES AND PROPERTIES OF
MATHEMATICAL OBJECTS. THEIR WORK CONTRIBUTES TO A DEEPER UNDERSTANDING OF MATHEMATICAL TRUTHS AND EXPANDS
THE INTELLECTUAL HORIZONS OF THE FIELD. THIS RIGOROUS THEORETICAL EXPLORATION IS ESSENTIAL FOR FOSTERING
CREATIVITY AND INNOVATION, ENSURING THAT MATHEMATICS REMAINS A DYNAMIC AND EVOLVING DISCIPLINE.

EXPLORING ABSTRACT MATHEMATICAL STRUCTURES

THE THEORETICAL MATHEMATICS RESEARCH AT RP| DELVES INTO ABSTRACT STRUCTURES THAT FORM THE BEDROCK OF MANY
MATHEMATICAL DISCIPLINES. THIS EXPLORATION CAN INVOLVE:

® |NVESTIGATING THE PROPERTIES OF ABSTRACT GROUPS, RINGS, AND FIELDS IN ABSTRACT ALGEBRA.
® STUDYING THE CONNECTIVITY AND SHAPE OF SPACES IN TOPOLOGY.
® EXAMINING THE NATURE OF CONTINUOUS FUNCTIONS AND THEIR LIMITS IN REAL AND COMPLEX ANALYSIS.

e UNCOVERING PATTERNS AND RELATIONSHIPS WITHIN THE REALM OF INTEGERS IN NUMBER THEORY.



THE IMPORTANCE OF PURE MATHEMATICS FOR INNOVATION

[T MIGHT SEEM COUNTERINTUITIVE, BUT THE PURSUIT OF PURE MATHEMATICS OFTEN FUELS INNOVATION IN UNEXPECTED WAYS.
THE ABSTRACT CONCEPTS DEVELOPED BY THEORETICAL MATHEMATICIANS CAN LATER FIND PROFOUND APPLICATIONS IN AREAS
LIKE CRYPTOGRAPHY, QUANTUM COMPUTING, AND ADVANCED ALGORITHMS. RPI MATH EMBRACES THIS INTERCONNECTEDNESS,
RECOGNIZING THAT A STRONG THEORETICAL FOUNDATION IS ESSENTIAL FOR LONG~TERM TECHNOLOGICAL AND SCIENTIFIC
PROGRESS. THE DEPARTMENT FOSTERS AN ENVIRONMENT WHERE BOTH THEORETICAL CURIOSITY AND PRACTICAL APPLICATION
ARE VALUED AND ENCOURAGED.

CAREER OPPORTUNITIES FOR RPI MATH GRADUATES

GRADUATES FROM RPI’S MATHEMATICS PROGRAMS ARE EXCEPTIONALLY WELL-PREPARED FOR A WIDE ARRAY OF REW ARDING
CAREER PATHS. THE RIGOROUS TRAINING IN ANALYTICAL THINKING, PROBLEM~SOLVING, AND QUANTITATIVE REASONING
ACQUIRED AT RPI IS HIGHLY VALUED ACROSS NUMEROUS INDUSTRIES AND ACADEMIC PURSUITS. WHETHER ONE’S INTERESTS LIE
IN PURE THEORY OR APPLIED COMPUTATION, THE SKILLS HONED WITHIN THE RP| MATH DEPARTMENT OPEN DOORS TO DIVERSE
AND IMPACTFUL ROLES.

THE CURRICULUM’S EMPHASIS ON COMPUTATIONAL SKILLS, MATHEMATICAL MODELING, AND DATA ANALYSIS DIRECTLY ALIGNS
WITH THE DEMANDS OF TODAY’S JOB MARKET. FURTHERMORE, THE STRONG THEORETICAL FOUNDATION PROVIDED ENSURES THAT
GRADUATES POSSESS THE INTELLECTUAL AGILITY TO ADAPT TO NEW CHALLENGES AND EVOLVING TECHNOLOGICAL
LANDSCAPES. THE CAREER SERVICES AND ALUMNI NETWORK AT RP| ALSO PLAY A SIGNIFICANT ROLE IN CONNECTING GRADUATES
WITH EXCITING OPPORTUNITIES.

INDUSTRIES SEEKING MATHEMATICAL EXPERTISE

RP| MATH GRADUATES ARE IN HIGH DEMAND ACROSS A BROAD SPECTRUM OF INDUSTRIES, INCLUDING:

® TECHNOLOGY: SOFT\W ARE DEVELOPMENT, DATA SCIENCE, ARTIFICIAL INTELLIGENCE, CYBERSECURITY, ALGORITHM DESIGN.

FINANCE: QUANTITATIVE ANALYSIS, RISK MANAGEMENT, FINANCIAL MODELING, ALGORITHMIC TRADING.
o CONSULTING: MANAGEMENT CONSULTING, STRATEGY CONSULTING, DATA ANALYTICS CONSULTING.

¢ HEALTHCARE AND BIOTECHNOLOGY: BIOSTATISTICS, BIOINFORMATICS, EPIDEMIOLOGICAL MODELING, MEDICAL IMAGING
ANALYSIS.

® ENGINEERING: V ARIOUS FIELDS REQUIRING ADVANCED MODELING, SIMULATION, AND OPTIMIZATION.

¢ GOVERNMENT AND RESEARCH: NATIONAL LABORATORIES, STATISTICAL AGENCIES, ACADEMIC RESEARCH INSTITUTIONS.

FURTHER ACADEMIC PURSUITS

MANY RP| MATH GRADUATES CHOOSE TO CONTINUE THEIR EDUCATION BY PURSUING ADVANCED DEGREES. THIS PATH IS COMMON
FOR THOSE INTERESTED IN RESEARCH-ORIENTED CAREERS, ACADEMIA, OR SPECIALIZED ROLES IN FIELDS LIKE THEORETICAL PHYSICS
OR ADVANCED COMPUTER SCIENCE. THE STRONG PREPARATION PROVIDED BY THE RP| MATH DEPARTMENT EQUIPS STUDENTS



EXCEPTIONALLY WELL FOR THE RIGORS OF PH.D. PROGRAMS AND OTHER GRADUATE-LEVEL STUDIES AT TOP INSTITUTIONS
W ORLDW IDE.

RPI MATH: A HuB FOR INNOVATION

RPI’s DEPARTMENT OF MATHEMATICAL SCIENCES STANDS AS A TESTAMENT TO THE POWER OF A RIGOROUS, FORWARD-
THINKING APPROACH TO MATHEMATICS. |T IS A PLACE WHERE THEORETICAL CURIOSITY MEETS PRACTICAL APPLICATION, \WHERE
STUDENTS ARE EMPOWERED TO BECOME CREATORS AND PROBLEM-SOLVERS, AND WHERE RESEARCH PUSHES THE BOUNDARIES OF
KNOWLEDGE. | HE DEPARTMENT’S DEDICATION TO FOSTERING A COLLABORATIVE AND INTELLECTUALLY STIMULATING
ENVIRONMENT ENSURES THAT IT REMAINS A LEADING INSTITUTION FOR MATHEMATICAL EDUCATION AND RESEARCH.

THE INTEGRATION OF COMPUTATIONAL TOOLS, THE EMPHASIS ON INTERDISCIPLINARY COLLABORATION, AND THE COMMITMENT
TO EXCELLENCE IN BOTH TEACHING AND RESEARCH ALL CONTRIBUTE TO RPI MATH’S REPUTATION. GRADUATES LEAVE WITH NOT
JUST A DEGREE, BUT A POWERFUL TOOLKIT OF ANALYTICAL AND PROBLEM~SOLVING SKILLS, READY TO MAKE SIGNIFICANT
CONTRIBUTIONS TO SCIENCE, TECHNOLOGY, AND SOCIETY. RPI MATH IS MORE THAN JUST A DEPARTMENT, IT IS A DYNAMIC
ECOSYSTEM OF INNOVATION, LEARNING, AND DISCOVERY THAT CONTINUES TO SHAPE THE FUTURE OF MATHEMATICS AND ITS
IMPACT ON THE WORLD.

THE FACULTY'S ONGOING RESEARCH IN AREAS LIKE MACHINE LEARNING, NUMERICAL ANALYSIS, AND THEORETICAL ALGEBRA
ENSURES THAT THE CURRICULUM REMAINS AT THE CUTTING EDGE. STUDENTS BENEFIT DIRECTLY FROM THIS DYNAMISM, ENGAGING
WITH COMPLEX PROBLEMS AND LEARNING FROM EXPERTS WHO ARE ACTIVELY SHAPING THEIR RESPECTIVE FIELDS. THIS VIBRANT
ACADEMIC ATMOSPHERE CULTIVATES A SENSE OF EXCITEMENT AND POSSIBILITY, INSPIRING THE NEXT GENERATION OF
MATHEMATICIANS AND INNOVATORS.

ULTIMATELY, RP| MATH EMBODIES THE PRINCIPLE THAT MATHEMATICS IS A UNIVERSAL LANGUAGE CAPABLE OF DESCRIBING AND
SOLVING THE MOST COMPLEX CHALLENGES WE FACE. BY PROVIDING A COMPREHENSIVE AND CHALLENGING EDUCATIONAL
EXPERIENCE, THE DEPARTMENT EMPOWERS ITS STUDENTS TO NOT ONLY UNDERSTAND THIS LANGUAGE BUT TO WIELD IT
EFFECTIVELY, DRIVING PROGRESS AND INNOVATION ACROSS A MULTITUDE OF DISCIPLINES.

RPl MATH: THE FOUNDATION FOR FUTURE SUCCESS

THE RPI MATH EXPERIENCE IS DESIGNED TO BE MORE THAN JUST ACADEMIC TRAINING; IT IS ABOUT BUILDING A ROBUST
FOUNDATION FOR LIFELONG LEARNING AND CAREER SUCCESS. THE CRITICAL THINKING SKILLS, QUANTITATIVE REASONING
ABILITIES, AND PROBLEM~SOLVING METHODOLOGIES INSTILLED WITHIN THE DEPARTMENT ARE TRANSFERABLE TO VIRTUALLY ANY
FIELD. STUDENTS ARE ENCOURAGED TO THINK CRITICALLY, APPROACH CHALLENGES FROM MULTIPLE PERSPECTIVES, AND DEVELOP
INNOVATIVE SOLUTIONS.

THE COLLABORATIVE ENVIRONMENT WITHIN THE DEPARTMENT ALSO FOSTERS ESSENTIAL TEAMWORK AND COMMUNICATION
SKILLS, CRUCIAL FOR NAVIGATING COMPLEX PROFESSIONAL SETTINGS. \WHETHER WORKING ON GROUP PROJECTS, PARTICIPATING
IN RESEARCH TEAMS, OR ENGAGING IN DEPARTMENTAL SEMINARS, STUDENTS LEARN THE VALUE OF DIVERSE PERSPECTIVES AND
EFFECTIVE COLLABORATION. THIS HOLISTIC APPROACH TO EDUCATION ENSURES THAT RP| MATH GRADUATES ARE NOT ONLY
ACADEMICALLY PROFICIENT BUT ALSO WELL-ROUNDED INDIVIDUALS POISED FOR SUCCESS.

THe ENDURING RELEVANCE OF MATHEMATICAL SCIENCES

IN AN EVER-EVOLVING TECHNOLOGICAL LANDSCAPE, THE IMPORTANCE OF MATHEMATICAL SCIENCES ONLY CONTINUES TO GROW.
FIELDS LIKE ARTIFICIAL INTELLIGENCE, BIG DATA ANALYTICS, QUANTUM COMPUTING, AND ADVANCED SCIENTIFIC SIMULATION ARE
FUNDAMENTALLY RELIANT ON SOPHISTICATED MATHEMATICAL PRINCIPLES. RPI MATH IS AT THE FOREFRONT OF PREPARING
STUDENTS FOR THESE EMERGING FRONTIERS, ENSURING THEY POSSESS THE KNOWLEDGE AND SKILLS NECESSARY TO LEAD IN THESE
RAPIDLY ADVANCING AREAS.



THE DEPARTMENT’S COMMITMENT TO STAYING ABREAST OF THE LATEST DEVELOPMENTS ENSURES THAT ITS GRADUATES ARE
EQUIPPED WITH THE MOST RELEVANT AND IN-DEMAND SKILLS. THIS FORW ARD-LOOKING APPROACH, COMBINED WITH A STRONG
GROUNDING IN FUNDAMENTAL MATHEMATICAL THEORY, MAKES RPI MATH GRADUATES HIGHLY ADAPTABLE AND VALUABLE
ASSETS TO ANY ORGANIZATION OR RESEARCH ENDEAVOR. THEY ARE PREPARED TO TACKLE THE CHALLENGES OF TODAY AND
INVENT THE SOLUTIONS OF TOMORROW.

Q: WHAT ARE THE MAIN UNDERGRADUATE DEGREE OPTIONS IN MATHEMATICS AT RPI?

A: RP| OFFERS SEVERAL UNDERGRADUATE DEGREE OPTIONS W/ITHIN MATHEMATICS, TYPICALLY INCLUDING A BACHELOR OF
SCIENCE (BS) IN MATHEMATICS. STUDENTS CAN OFTEN CHOOSE TO SPECIALIZE OR FOCUS THEIR STUDIES WITHIN THIS MAJOR,
WITH COMMON CONCENTRATIONS OR TRACKS LIKE APPLIED MATHEMATICS, PuUre MATHEMATICS/ STATISTICS/ AND
COMPUTATIONAL MATHEMATICS, ALLOWING THEM TO TAILOR THEIR EDUCATION TO THEIR SPECIFIC INTERESTS AND CAREER
GOALS.

Q: How poes RPI MATH PREPARE STUDENTS FOR CAREERS IN DATA SCIENCE?

A: RP| MATH EXCELS AT PREPARING STUDENTS FOR DATA SCIENCE ROLES BY INTEGRATING COMPUTATIONAL METHODS,
STATISTICAL ANALYSIS, AND MATHEMATICAL MODELING INTO ITS CURRICULUM. STUDENTS GAIN HANDS-ON EXPERIENCE WITH
PROGRAMMING LANGUAGES, DATA VISUALIZATION TOOLS, AND MACHINE LEARNING ALGORITHMS, ALONGSIDE A STRONG
THEORETICAL FOUNDATION IN PROBABILITY, STATISTICS, AND CALCULUS, WHICH ARE ALL ESSENTIAL FOR EFFECTIVE DATA
ANALYSIS AND INTERPRETATION.

Q: ARE THERE OPPORTUNITIES FOR UNDERGRADUATE RESEARCH IN RP| MATHP

A: ABSOLUTELY. RP| MATH STRONGLY ENCOURAGES UNDERGRADUATE RESEARCH, PROVIDING STUDENTS WITH VALUABLE
OPPORTUNITIES TO WORK CLOSELY WITH FACULTY ON ACTIVE RESEARCH PROJECTS. THIS CAN INVOLVE ASSISTING WITH DATA
ANALYSIS, DEVELOPING MATHEMATICAL MODELS, CONTRIBUTING TO THEORETICAL INVESTIGATIONS, OR IMPLEMENTING
COMPUTATIONAL ALGORITHMS, OFFERING CRUCIAL REAL-WORLD RESEARCH EXPERIENCE BEFORE GRADUATION.

Q: WHAT TYPES OF RESEARCH ARE FACULTY IN RP| MATH CURRENTLY INVOLVED IN?

A: FACULTY RESEARCH IN RP| MATH IS INCREDIBLY DIVERSE, SPANNING BOTH THEORETICAL AND APPLIED AREAS. KEY RESEARCH
THRUSTS OFTEN INCLUDE NUMERICAL ANALYSIS, MATHEMATICAL MODELING OF SCIENTIFIC AND ENGINEERING PROBLEMS, DATA
SCIENCE AND MACHINE LEARNING, SCIENTIFIC COMPUTING, AND VARIOUS AREAS OF PURE MATHEMATICS LIKE ALGEBRA, TOPOLOGY
AND NUMBER THEORY.

’

Q: WHAT IS THE DISTINCTION BETWEEN THE MASTER'S AND PH.D. PROGRAMS IN
MATHEMATICS AT RPI?

A: THE MASTER OF SCIENCE (MS) IN MATHEMATICS AT RP| TYPICALLY FOCUSES ON ADVANCED COURSEWORK AND MAY
INVOLVE A THESIS OR PROJECT, PREPARING GRADUATES FOR SPECIALIZED ROLES OR FURTHER STUDY. THe DocTor oF
PHILOSOPHY (PHD) IN MATHEMATICS IS A RESEARCH-INTENSIVE DEGREE DESIGNED TO TRAIN INDEPENDENT SCHOLARS AND
RESEARCHERS, CULMINATING IN ORIGINAL DISSERTATION RESEARCH THAT MAKES A SIGNIFICANT CONTRIBUTION TO THE FIELD.

Q: How poes RPI MATH FOSTER INTERDISCIPLINARY LEARNING AND COLLABORATION?

A: RP| MATH ACTIVELY PROMOTES INTERDISCIPLINARY LEARNING THROUGH ITS CURRICULUM, WHICH OFTEN REQUIRES STUDENTS
TO TAKE COURSES IN RELATED FIELDS LIKE COMPUTER SCIENCE, PHYSICS, AND ENGINEERING. FURTHERMORE, FACULTY RESEARCH
COLLABORATIONS ACROSS DEPARTMENTS AND THE DEPARTMENT'S EMPHASIS ON APPLIED PROBLEM-SOLVING ENCOURAGE
STUDENTS TO WORK ON PROJECTS THAT BRIDGE MATHEMATICAL THEORY WITH PRACTICAL APPLICATIONS IN VARIOUS
SCIENTIFIC AND TECHNICAL DOMAINS.



Q: WHAT ARE SOME COMMON CAREER PATHS FOR GRADUATES WITH A DEGREE IN RPI
MATH?

A: RP| MATH GRADUATES PURSUE A WIDE RANGE OF CAREERS. COMMON PATHS INCLUDE ROLES IN SOFT\W ARE ENGINEERING, DATA
SCIENCE, QUANTITATIVE ANALYSIS IN FINANCE, MANAGEMENT CONSULTING, OPERATIONS RESEARCH, SCIENTIFIC RESEARCH, AND
FURTHER ACADEMIC STUDY LEADING TO PROFESSORSHIPS OR ADVANCED RESEARCH POSITIONS. THE ANALYTICAL AND PROBLEM-
SOLVING SKILLS ACQUIRED ARE HIGHLY SOUGHT AFTER ACROSS INDUSTRIES.
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