CLAY MATHEMATICS INSTITUTE MILLENNIUM PRIZE PROBLEMS

CLAY MATHEMATICS INSTITUTE MILLENNIUM PRIZE PROBLEMS REPRESENT ONE OF THE MOST SIGNIFICANT CHALLENGES IN THE
MODERN MATHEMATICAL LANDSCAPE. ESTABLISHED BY THE CLAY MATHEMATICS INSTITUTE IN 2000, THESE PROBLEMS
HIGHLIGHT SEVEN UNSOLVED QUESTIONS THAT HAVE PROFOUND IMPLICATIONS ACROSS VARIOUS BRANCHES OF MATHEMATICS.
EACH PROBLEM CARRIES A PRIZE OF ONE MILLION DOLLARS, EMPHASIZING THEIR IMPORTANCE AND DIFFICULTY. THIS ARTICLE
EXPLORES THE ORIGINS, DETAILS, AND CURRENT STATUS OF THE CLAY MATHEMATICS INSTITUTE MILLENNIUM PRIZE PROBLEMS,
DELVING INTO THEIR IMPACT ON THE SCIENTIFIC COMMUNITY AND THE BROADER FIELD OF MATHEMATICS. READERS WILL GAIN A
COMPREHENSIVE UNDERSTANDING OF THESE MONUMENTAL CHALLENGES, THE CRITERIA BEHIND THEIR SELECTION, AND THE ONGOING
EFFORTS TO SOLVE THEM. THE FOLLOWING SECTIONS PROVIDE AN ORGANIZED OVERVIEW OF THESE PROBLEMS, THEIR
MATHEMATICAL CONTEXT, AND THE SIGNIFICANCE OF THEIR SOLUTIONS.

e OVERVIEW OF THE CLAY MATHEMATICS INSTITUTE

THE MILLENNIUM PRrIZE PROBLEMS: AN INTRODUCTION

DETAILED ANALYSIS oF EACH MILLENNIUM PRIzE PROBLEM

SIGNIFICANCE AND IMPACT ON MATHEMATICS

ProGRESS AND CURRENT STATUS OF THE PROBLEMS

OVERVIEW OF THE CLAY MATHEMATICS INSTITUTE

THe CLAY MATHEMATICS INSTITUTE (CMI) IS A PRIVATE, NON-PROFIT FOUNDATION ESTABLISHED IN 1998 WITH THE AIM OF
INCREASING AND DISSEMINATING MATHEMATICAL KNOWLEDGE. LOCATED IN CAMBRIDGE, MASSACHUSETTS, THE INSTITUTE IS
RENOWNED FOR ITS DEDICATION TO PROMOTING MATHEMATICAL RESEARCH AND EDUCATION WORLDWIDE. THE ORGANIZATION
SUPPORTS A VARIETY OF INITIATIVES INCLUDING CONFERENCES, RESEARCH FELLOWSHIPS, AND SPECIAL PROJECTS SUCH AS THE
MILLENNIUM PRrizeE ProBLEMS. THE CMI’S ESTABLISHMENT OF THE MILLENNIUM PRIZE PROBLEMS REPRESENTS A LANDMARK EVENT
IN THE HISTORY OF MATHEMATICS, EMPHASIZING THE NEED TO SOLVE FUNDAMENTAL QUESTIONS THAT HAVE REMAINED ELUSIVE
DESPITE SIGNIFICANT ADVANCES IN THE FIELD.

THE MILLENNIUM PRIZE PROBLEMS: AN INTRODUCTION

THe MILLENNIUM PRIZE PROBLEMS WERE ANNOUNCED BY THE CLAY MATHEMATICS INSTITUTE IN THE YEAR 2000, CONSISTING
OF SEVEN OF THE MOST CHALLENGING MATHEMATICAL PROBLEMS THAT HAD YET TO BE SOLVED. THESE PROBLEMS WERE
CAREFULLY SELECTED BY A GROUP OF LEADING MATHEMATICIANS FOR THEIR DEPTH, DIFFICULTY, AND THE POTENTIAL TO UNLOCK
NEW AREAS OF MATHEMATICAL UNDERSTANDING. EACH PROBLEM CARRIES A ONE MILLION DOLLAR PRIZE FOR THE FIRST CORRECT
SOLUTION, UNDERSCORING THE IMPORTANCE AND PRESTIGE ASSOCIATED WITH THESE QUESTIONS. THE PROBLEMS SPAN DIVERSE
AREAS SUCH AS ALGEBRA, NUMBER THEORY, GEOMETRY, AND ANALYSIS, REFLECTING THE BROAD SCOPE OF CONTEMPORARY
MATHEMATICAL RESEARCH.

PurPose AND GOALS

THE PRIMARY GOAL OF THE MILLENNIUM PRIZE PROBLEMS IS TO STIMULATE RESEARCH ACTIVITY IN CRITICAL AREAS OF
MATHEMATICS, ENCOURAGING MATHEMATICIANS WORLDWIDE TO FOCUS THEIR EFFORTS ON THESE FOUNDATIONAL QUESTIONS.
THE PROBLEMS SERVE NOT ONLY TO CHALLENGE MATHEMATICIANS BUT ALSO TO INSPIRE A NEW GENERATION OF RESEARCHERS BY
HIGHLIGHTING THE FRONTIERS OF MATHEMATICAL INQUIRY. SOLVING ANY OF THESE PROBLEMS PROMISES TO YIELD PROFOUND
INSIGHTS AND ADVANCES, POTENTIALLY INFLUENCING RELATED SCIENTIFIC DISCIPLINES SUCH AS PHYSICS, COMPUTER SCIENCE,



AND ENGINEERING.

LisT oF THE SEVEN PROBLEMS

THE SEVEN MILLENNIUM PRIZE PROBLEMS INCLUDE:

e THe P versus NP ProBsLEM

THe HobGe CONJECTURE

THE PoiNcaARP] CONJECTURE

THE RIEMANN HYPOTHESIS

THE YANG—MILLS EXISTENCE AND MASS GAP

THE NAVIER-STOKES EXISTENCE AND SMOOTHNESS

THE BIRCH AND SWINNERTON-DYER CONJECTURE

DeTAILED ANALYSIS OF EACH MILLENNIUM PRIZE PROBLEM

THIS SECTION PROVIDES AN IN-DEPTH LOOK AT EACH OF THE CLAY MATHEMATICS INSTITUTE MILLENNIUM PRIZE PROBLEMS,
OUTLINING THEIR MATHEMATICAL SIGNIFICANCE, CORE CHALLENGES, AND THE HISTORY BEHIND THEM.

THe P versus NP PRoOBLEM

THE P VERSUS NP PROBLEM IS ONE OF THE MOST FAMOUS QUESTIONS IN COMPUTER SCIENCE AND MATHEMATICS, ASKING
WHETHER EVERY PROBLEM WHOSE SOLUTION CAN BE QUICKLY VERIFIED BY A COMPUTER CAN ALSO BE QUICKLY SOLVED BY A
COMPUTER. MORE FORMALLY, IT EXAMINES THE RELATIONSHIP BETWEEN THE COMPLEXITY CLASSES P AnD NP. A soLUTION TO
THIS PROBLEM WOULD HAVE VAST IMPLICATIONS FOR CRYPTOGRAPHY, ALGORITHMS, AND COMPUTATIONAL THEORY,
POTENTIALLY REVOLUTIONIZING HOW CERTAIN COMPUTATIONAL PROBLEMS ARE APPROACHED.

THe HobGE CONJECTURE

THE HobGe CONJECTURE FOCUSES ON ALGEBRAIC GEOMETRY, SPECIFICALLY THE RELATIONSHIP BETWEEN ALGEBRAIC CYCLES AND
COHOMOLOGY CLASSES ON NON-SINGULAR PROJECTIVE ALGEBRAIC VARIETIES. |T PROPOSES THAT CERTAIN TYPES OF CLASSES,
KNOWN AS HODGE CLASSES, ARE ALGEBRAIC. VERIFYING THIS CONJECTURE WOULD DEEPEN UNDERSTANDING OF THE TOPOLOGY
OF ALGEBRAIC VARIETIES AND HAS CONNECTIONS TO NUMBER THEORY AND COMPLEX GEOMETRY.

THe PoiNncARP] CoNJECTURE

THE PoINCcARP] CONJECTURE CONCERNS THE CHARACTERIZATION OF THE THREE-DIMENSIONAL SPHERE AMONG THREE-DIMENSIONAL
MANIFOLDS. |T STATES THAT ANY SIMPLY CONNECTED, CLOSED 3-MANIFOLD IS HOMEOMORPHIC TO THE 3-SPHERE. THIS PROBLEM
WAS FAMOUSLY SOLVED BY GRIGORI PERELMAN IN 2003 USING TECHNIQUES FROM RICCI FLOW, MARKING THE FIRST OF THE
MILLENNIUM PRIZE PROBLEMS TO BE RESOLVED. PERELMAN’S WORK HAS HAD A PROFOUND IMPACT ON GEOMETRIC TOPOLOGY.



THE RIEMANN HYPOTHESIS

THE RIEMANN HYPOTHESIS IS A CENTRAL UNSOLVED PROBLEM IN ANALYTIC NUMBER THEORY, PROPOSING THAT ALL NON-TRIVIAL
ZEROS OF THE RIEMANN ZETA FUNCTION LIE ON THE CRITICAL LINE IN THE COMPLEX PLANE. THIS HYPOTHESIS IS INTIMATELY
LINKED TO THE DISTRIBUTION OF PRIME NUMBERS AND HAS FAR-REACHING CONSEQUENCES IN NUMBER THEORY AND RELATED FIELDS.
THE PROBLEM REMAINS ONE OF THE MOST STUDIED AND ENIGMATIC QUESTIONS IN MATHEMATICS.

THe Y ANG—-MILLS ExISTENCE AND MASS GAP

THIS PROBLEM ARISES FROM THEORETICAL PHYSICS AND CONCERNS THE MATHEMATICAL FOUNDATION OF QUANTUM FIELD
THEORY. |T SEEKS TO ESTABLISH THE EXISTENCE OF A MASS GAP IN THE SOLUTION TO THE Y ANG—MILLS EQUATIONS, MEANING
THAT THE LOWEST POSSIBLE ENERGY STATE ABOVE THE VACUUM IS GREATER THAN ZERO. A RIGOROUS PROOF WOULD PROVIDE
A SOLID MATHEMATICAL BASIS FOR UNDERSTANDING FUNDAMENTAL FORCES IN PARTICLE PHYSICS.

THe NAVIER-STOKES EXISTENCE AND SMOOTHNESS

THE NAVIER-STOKES EQUATIONS DESCRIBE THE MOTION OF FLUID SUBSTANCES SUCH AS LIQUIDS AND GASES. THE MILLENNIUM
PRrIZE PROBLEM ASKS WHETHER SMOOTH AND GLOBALLY DEFINED SOLUTIONS TO THESE EQUATIONS ALWAYS EXIST IN THREE
DIMENSIONS. THIS PROBLEM IS CRUCIAL FOR UNDERSTANDING FLUID DYNAMICS AND HAS IMPLICATIONS IN ENGINEERING,
METEOROLOGY, AND OCEANOGRAPHY.

THE BIRCH AND SWINNERTON-DYER CONJECTURE

THIS CONJECTURE RELATES TO THE NUMBER OF RATIONAL POINTS ON ELLIPTIC CURVES AND THE BEHAVIOR OF AN ASSOCIATED
L-FUNCTION. |T PREDICTS A DEEP CONNECTION BETWEEN THE RANK OF THE GROUP OF RATIONAL POINTS ON AN ELLIPTIC CURVE
AND THE ORDER OF THE ZERO OF THE L-FUNCTION AT A SPECIFIC POINT. PROGRESS ON THIS CONJECTURE HAS SIGNIFICANTLY
INFLUENCED NUMBER THEORY AND ARITHMETIC GEOMETRY.

SIGNIFICANCE AND IMPACT ON MATHEMATICS

THe CLAY MATHEMATICS INSTITUTE MILLENNIUM PRIZE PROBLEMS HAVE HAD A TRANSFORMATIVE EFFECT ON THE
MATHEMATICAL COMMUNITY BY DIRECTING ATTENTION TO KEY UNSOLVED QUESTIONS. THEIR ESTABLISHMENT HAS:

e ELEVATED THE PROFILE OF FUNDAMENT AL MATHEMATICAL PROBLEMS INTERNATIONALLY.

® STIMULATED INTERDISCIPLINARY RESEARCH BY LINKING PURE MATHEMATICS WITH THEORETICAL PHYSICS, COMPUTER
SCIENCE, AND ENGINEERING.

® ENCOURAGED COLLABORATION AND COMPETITION AMONG MATHEMATICIANS WORLDW IDE.
® |NSPIRED NEW MATHEMATICAL TECHNIQUES AND THEORIES IN PURSUIT OF SOLUTIONS.
o (GENERATED WIDESPREAD PUBLIC INTEREST IN MATHEMATICS THROUGH THE ALLURE OF HIGH-PROFILE CHALLENGES AND

SUBSTANTIAL MONETARY REWARDS.

THESE PROBLEMS SERVE AS BENCHMARKS FOR MATHEMATICAL PROGRESS, AND THEIR RESOLUTIONS ARE EXPECTED TO UNLOCK
FURTHER SCIENTIFIC AND TECHNOLOGICAL ADVANCEMENTS.



ProGRESS AND CURRENT STATUS OF THE PROBLEMS

SINCE THE ANNOUNCEMENT OF THE CLAY MATHEMATICS INSTITUTE MILLENNIUM PRIZE PROBLEMS, SIGNIFICANT PROGRESS HAS
BEEN MADE, THOUGH MOST REMAIN UNSOLVED. THE LANDMARK ACHIEVEMENT BELONGS TO THE POINCAR CON_JECTURE, SOLVED
BY GRIGORI PERELMAN/ \WHO DECLINED THE PRIZE MONEY BUT WHOSE WORK WAS UNIVERSALLY RECOGNIZED AS
GROUNDBREAKING. OTHER PROBLEMS SUCH AS THE RIEMANN HYPOTHESIS AND THE NAVIER—STOKES EXISTENCE QUESTION
CONTINUE TO CHALLENGE MATHEMATICIANS.

Key DEVELOPMENTS

¢ PoiNcARP] CoNECTUREPROVEN IN 2003, VERIFIED BY THE MATHEMATICAL COMMUNITY.

® PARTIAL PROGRESS: ADVANCES IN SPECIAL CASES OR RELATED FIELDS HAVE BEEN ACHIEVED FOR THE NAVIER—STOKES
EQUATIONS AND THE BIRCH AND SWINNERTON-DYER CONJEC TURE.

¢ ONGOING RESEARCH: THE P vs NP PROBLEM AND THE RIEMANN HYPOTHESIS REMAIN OPEN, WITH ACTIVE RESEARCH
EXPLORING VARIOUS APPROACHES.

CHALLENGES REMAINING

DESPITE CONSIDERABLE EFFORT, THE INTRINSIC COMPLEXITY AND DEPTH OF THESE PROBLEMS MEAN THAT MANY FUNDAMENTAL
QUESTIONS REMAIN UNANSWERED. THE SOLUTIONS REQUIRE NOT ONLY ADVANCED MATHEMATICAL TECHNIQUES BUT OFTEN NEW
FRAMEWORKS OR PARADIGMS. CONTINUED RESEARCH SUPPORTED BY THE CLAY MATHEMATICS INSTITUTE AND THE GLOBAL
MATHEMATICAL COMMUNITY IS CRUCIAL IN ADVANCING TOWARD EVENTUAL RESOLUTIONS.

FREQUENTLY AskeD QUESTIONS

WHAT ARE THE CLAY MATHEMATICS INSTITUTE MILLENNIUM PRIZE PROBLEMS?

THe CLAY MATHEMATICS INSTITUTE MILLENNIUM PRIZE PROBLEMS ARE SEVEN OF THE MOST DIFFICULT AND IMPORTANT
UNSOLVED PROBLEMS IN MATHEMATICS, EACH WITH A PRIZE OF ONE MILLION DOLLARS FOR A CORRECT SOLUTION. THEY WERE
ANNOUNCED IN 2000 TO CELEBRATE THE NEW MILLENNIUM.

\¥/HO ESTABLISHED THE MILLENNIUM PRrIZE PROBLEMS?

THE MILLENNIUM PRIZE PROBLEMS WERE ESTABLISHED BY THE CLAY MATHEMATICS |NSTITUTE, A PRIVATE FOUNDATION
DEDICATED TO INCREASING AND DISSEMINATING MATHEMATICAL KNOWLEDGE.

\W/HAT ARE THE SEVEN MILLENNIUM PRrIzE PROBLEMS?

THE SEVEN PROBLEMS ARE: P VERSUS NP ProBLEM, HobGE CONJECTURE, PoINCARE]  CONJECTURE, RIEMANN HYPOTHESIS,
Y ANG-MILLS EXISTENCE AND MASS GAP, NAVIER-STOKES EXISTENCE AND SMOOTHNESS, AND THE BIRCH AND SWINNERTON-
Dyer CONJECTURE.

HAVE ANY OF THE MILLENNIUM PRIZE PROBLEMS BEEN SOLVED?

As oF NOW, ONLY THE POINCAR CONJECTURE HAS BEEN SOLVED. GRIGORI PERELMAN PROVIDED A PROOF IN THE EARLY
QOOOS, WHICH WAS CONFIRMED BY THE MATHEMATICAL COMMUNITY, BUT HE DECLINED THE PRIZE MONEY.



\WHAT IS THE SIGNIFICANCE OF SOLVING A MILLENNIUM PRrIze PROBLEM?

SOLVING A MILLENNIUM PRIZE PROBLEM REPRESENTS A MONUMENT AL ADVANCE IN MATHEMATICAL KNOWLEDGE AND
UNDERSTANDING. |T OFTEN LEADS TO NEW TECHNIQUES AND INSIGHTS ACROSS VARIOUS FIELDS OF SCIENCE AND TECHNOLOGY.

How CAN MATHEMATICIANS SUBMIT SOLUTIONS TO THE CLAY MATHEMATICS
INSTITUTE?

MATHEMATICIANS CAN SUBMIT THEIR SOLUTIONS IN THE FORM OF A DETAILED PROOF TO THE CLAY MATHEMATICS |NST|TUTE,
WHERE AN INTERNATIONAL PANEL OF EXPERTS RIGOROUSLY REVIEWS THE WORK BEFORE AW ARDING THE PRIZE.

WHY IS THE P VERSUS NP PROBLEM IMPORTANT AMONG THE MILLENNIUM PRIZE
ProBLEMS?

THE P vVERSUS NP PROBLEM IS FUNDAMENTAL BECAUSE IT ADDRESSES WHETHER EVERY PROBLEM WHOSE SOLUTION CAN BE
QUICKLY VERIFIED CAN ALSO BE QUICKLY SOLVED, IMPACTING FIELDS LIKE CRYPTOGRAPHY, ALGORITHMS, AND COMPUTER
SCIENCE.

ADDITIONAL RESOURCES

1. THE MILLENNIUM PrizZE PrOBLEMS: THE SEVEN GREATEST UNSOLVED MATHEMATICAL PUzzLES oF OUR TIME

THIS BOOK PROVIDES A COMPREHENSIVE INTRODUCTION TO THE SEVEN MILLENNIUM PRIZE PROBLEMS ESTABLISHED BY THE CLAY
MATHEMATICS INSTITUTE. |T EXPLORES THE HISTORY, SIGNIFICANCE, AND CURRENT STATUS OF EACH PROBLEM, MAKING COMPLEX
MATHEMATICAL CONCEPTS ACCESSIBLE TO A BROADER AUDIENCE. READERS GAIN INSIGHT INTO WHY THESE PROBLEMS ARE
CONSIDERED SOME OF THE MOST CHALLENGING AND IMPORTANT IN MODERN MATHEMATICS.

2. P versus NP: THE QUEST To SoLVE ONE OF THE GREATEST MYSTERIES IN COMPUTER SCIENCE

FocusING oN THE P vs NP PROBLEM, THIS BOOK DELVES INTO ONE OF THE MILLENNIUM PRIZE PROBLEMS THAT BRIDGES
MATHEMATICS AND THEORETICAL COMPUTER SCIENCE. |T EXPLAINS THE PROBLEM'S IMPLICATIONS FOR CRYPTOGRAPHY,
ALGORITHMS, AND COMPUTATIONAL COMPLEXITY. THE AUTHOR PRESENTS VARIOUS APPROACHES AND PARTIAL RESULTS,
HIGHLIGHTING WHY A SOLUTION WOULD REVOLUTIONIZE COMPUTING.

3. THE RIEMANN HYPOTHESIS: A MiLLION DoLL AR QUESTION

THIS TITLE CENTERS ON THE RIEMANN HYPOTHESIS, ARGUABLY THE MOST FAMOUS OF THE MILLENNIUM PRIZE PROBLEMS. THE
BOOK COVERS THE HYPOTHESIS'S ORIGINS, ITS DEEP CONNECTIONS TO THE DISTRIBUTION OF PRIME NUMBERS, AND ITS IMPACT ON
NUMBER THEORY. |T ALSO DISCUSSES ATTEMPTS TO PROVE OR DISPROVE THE CONJECTURE AND THE MATHEMATICAL TOOLS
INVOLVED.

4. YANG-MILLS THEORY AND THE MASS GAP: UNDERSTANDING QUANTUM FIELD THEORY'S GREATEST CHALLENGE

THIS BOOK EXPLORES THE Y ANG-MILLS EXISTENCE AND MASS GAP PROBLEM, A FUNDAMENTAL QUESTION IN MATHEMATICAL
PHYSICS. |T EXPLAINS THE BACKGROUND OF QUANTUM FIELD THEORY AND THE SIGNIFICANCE OF PROVING THE EXISTENCE OF A
MASS GAP. THE TEXT IS DESIGNED FOR READERS INTERESTED IN BOTH ADVANCED MATHEMATICS AND THEORETICAL PHYSICS.

5. THe NAVIER-STOKES EQUATIONS: TURBULENCE, FLUID DYNAMICS, AND THE MILLENNIUM PRIZE

FocusING oN THE NAVIER-STOKES EXISTENCE AND SMOOTHNESS PROBLEM, THIS BOOK EXAMINES THE MATHEMATICAL
CHALLENGES IN MODELING FLUID FLOW. |T DISCUSSES THE EQUATIONS’ ROLE IN PHYSICS AND ENGINEERING AND WHY PROVING
THEIR SMOOTHNESS OR IDENTIFYING SINGULARITIES IS CRITICAL. THE AUTHOR HIGHLIGHTS ONGOING RESEARCH AND THE
PROBLEM’S PRACTICAL IMPLICATIONS.

6. BircH AND SwINNERTON-DYER CONJECTURE: MYSTERIES OF ELLIPTIC CURVES

THIS BOOK PROVIDES AN ACCESSIBLE INTRODUCTION TO THE BIRCH AND SWINNERTON-DYER CONJECTURE, A DEEP PROBLEM IN
NUMBER THEORY. |T EXPLAINS ELLIPTIC CURVES AND THEIR APPLICATIONS, INCLUDING CRYPTOGRAPHY AND INTEGER
FACTORIZATION. THE TEXT OUTLINES THE CONJECTURE’S STATEMENT AND ITS CONNECTION TO THE RANKS OF ELLIPTIC CURVES.

7. HopGe ConJECTURE: THE GEOMETRY BEHIND THE MYSTERY
THe HobGeE CONJECTURE IS A PROFOUND PROBLEM IN ALGEBRAIC GEOMETRY, AND THIS BOOK ELUCIDATES ITS STATEMENT AND



SIGNIFICANCE. | T INTRODUCES READERS TO THE CONCEPTS OF COHOMOLOGY AND ALGEBRAIC CYCLES IN A CLEAR MANNER. THE
AUTHOR DISCUSSES WHY SOLVING THE CONJECTURE WOULD DEEPEN OUR UNDERSTANDING OF GEOMETRIC STRUCTURES.

8. SoLVING THE MILLENNIUM PROBLEMS: INSIGHTS AND APPROACHES

THIS VOLUME COMPILES ESSAYS AND RESEARCH UPDATES FROM LEADING MATHEMATICIANS WORKING ON THE MILLENNIUM PRIzZE
PROBLEMS. |T COVERS VARIOUS STRATEGIES, BREAKTHROUGHS, AND OPEN QUESTIONS ACROSS ALL SEVEN PROBLEMS. THE BOOK
SERVES AS A VALUABLE RESOURCE FOR READERS INTERESTED IN THE CURRENT MATHEMATICAL LANDSCAPE.

Q. MATHEMATICS AT THE MiLLENNIUM: THE CLAY MATHEMATICS INSTITUTE AND BEYOND

THIS BOOK NARRATES THE STORY OF THE CLAY MATHEMATICS INSTITUTE'S FOUNDING AND ITS ROLE IN PROMOTING THE
MILLENNIUM PRIZE PROBLEMS. |T HIGHLIGHTS THE INSTITUTE'S IMPACT ON MATHEMATICS RESEARCH FUNDING AND PUBLIC

AW ARENESS. ADDITIONALLY, IT REFLECTS ON THE BROADER IMPLICATIONS OF THESE PROBLEMS FOR SCIENCE AND TECHNOLOGY.
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