UCLAMATH 151A

INTRoDUCTION TO UCLA MATH 15 TA: A CoMPREHENSIVE GUIDE

UCLA MATH 15 1A, OFTEN REFERRED TO AS “ANALYSIS FOR A MATHEMATICAL SCIENCES OPTION,” IS A FOUNDATIONAL
courst INUCLA'S MATHEMATICS DEPARTMENT, DESIGNED TO EQUIP STUDENTS WITH THE RIGOROUS ANALYTICAL TOOLS
ESSENTIAL FOR ADVANCED STUDY IN MATHEMATICS, STATISTICS, ECONOMICS, AND COMPUTER SCIENCE. THIS COURSE DELVES
DEEPLY INTO THE FUNDAMENTAL CONCEPTS OF REAL ANALYSIS, BUILDING A ROBUST UNDERSTANDING OF LIMITS, CONTINUITY,
DIFFERENTIATION, AND INTEGRATION IN THE CONTEXT OF REAL NUMBERS. STUDENTS EMBARKING ON THIS MATHEMATICAL JOURNEY
WILL DISCOVER THE INTRICATE BEAUTY OF PROOFS AND THE LOGICAL UNDERPINNINGS OF CALCULUS. THIS ARTICLE SERVES AS A
COMPREHENSIVE GUIDE To UCLA MATH 15 1A, COVERING ITS CORE SYLLABUS, TYPICAL LEARNING OBJECTIVES, CHALLENGING
ASPECTS, EFFECTIVE STUDY STRATEGIES, AND ITS PIVOTAL ROLE IN A STUDENT'S ACADEMIC PROGRESSION W/ITHIN THE
MATHEMATICAL SCIENCES. UNDERSTANDING THE NUANCES OF THIS COURSE IS CRUCIAL FOR ANYONE ASPIRING TO EXCEL IN
QUANTITATIVE FIELDS AT UCLA.
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UNDERSTANDING THE Scope oF UCLA MATH 156 1A

UCLA MATH 15 1A IS MORE THAN JUST AN EXTENSION OF INTRODUCTORY CALCULUS; IT'S A RIGOROUS DIVE INTO THE
THEORETICAL UNDERPINNINGS OF MATHEMATICAL ANALYSIS. THIS COURSE IS WHERE STUDENTS TRANSITION FROM APPLYING
CALCULUS FORMULAS TO TRULY UNDERSTANDING WHY THOSE FORMULAS WORK AND THE CONDITIONS UNDER WHICH THEY ARE
VALID. |T LAYS THE GROUNDWORK FOR MORE SPECIALIZED UPPER-DIVISION MATHEMATICS COURSES, FOSTERING A DEEP
APPRECIATION FOR MATHEMATICAL RIGOR AND ABSTRACT REASONING. THE EMPHASIS IS NOT ON COMPUTATIONAL SPEED BUT ON
CONCEPTUAL UNDERSTANDING AND THE ABILITY TO CONSTRUCT AND DECONSTRUCT MATHEMATICAL ARGUMENTS.

THe scope of MATH 15 1A IS BROAD, COVERING THE ESSENTIAL BUILDING BLOCKS OF REAL ANALYSIS. THINK OF IT AS
LEARNING THE GRAMMAR AND SYNTAX OF ADVANCED MATHEMATICS. WITHOUT A SOLID GRASP OF THE CONCEPTS INTRODUCED
HERE, VENTURING INTO AREAS LIKE ABSTRACT ALGEBRA, TOPOLOGY, OR ADVANCED DIFFERENTIAL EQUATIONS BECOMES
SIGNIFICANTLY MORE CHALLENGING. THE COURSE IS DESIGNED TO DEVELOP A STUDENT'S ABILITY TO THINK CRITICALLY ABOUT
MATHEMATICAL STATEMENTS AND TO EXPRESS MATHEMATICAL IDEAS WITH PRECISION AND CLARITY.

Core CONCEPTS AND SYLLABUS BREAKDOWN

THE syLLABUS FOR UCLA MATH 15 TA TYPICALLY REVOLVES AROUND THE AXIOMATIC STRUCTURE OF THE REAL NUMBERS
AND THE DEVELOPMENT OF CALCULUS FROM THESE FOUNDATIONS. A CENTRAL THEME IS THE EPSILON-DELTA DEFINITION OF
LIMITS, WHICH IS CRUCIAL FOR UNDERSTANDING CONTINUITY AND DIFFERENTIABILITY. STUDENTS WILL SPEND CONSIDERABLE TIME
DISSECTING SEQUENCES AND SERIES, EXPLORING THEIR CONVERGENCE PROPERTIES AND THE THEOREMS THAT GOVERN THEM.



SEQUENCES AND SERIES

ONE OF THE EARLIEST AND MOST CRUCIAL TOPICS COVERED IS THE RIGOROUS STUDY OF SEQUENCES AND SERIES. THIS
INVOLVES UNDERSTANDING CONCEPTS LIKE CONVERGENCE, DIVERGENCE, BOUNDEDNESS, AND MONOTONICITY FOR SEQUENCES. For
SERIES, THE FOCUS SHIFTS TO TESTS FOR CONVERGENCE, SUCH AS THE INTEGRAL TEST, COMPARISON TESTS, AND THE RATIO
TEST, ALONG WITH THE STUDY OF POWER SERIES AND THEIR PROPERTIES. MASTERING THESE CONCEPTS IS FUNDAMENTAL, AS
THEY FORM THE BEDROCK FOR UNDERSTANDING CONTINUITY AND DIFFERENTIATION.

CONTINUITY AND DIFFERENTIABILITY

BUILDING UPON THE UNDERSTANDING OF LIMITS, MATH 15 1A RIGOROUSLY DEFINES CONTINUITY FOR FUNCTIONS USING THE
EPSILON-DELTA DEFINITION. STUDENTS WILL EXPLORE PROPERTIES OF CONTINUOUS FUNCTIONS, SUCH AS THE INTERMEDIATE

V ALUE THEOREM AND THE EXTREME V ALUE THEOREM, UNDERSTANDING THEIR IMPLICATIONS AND PROOFS. DIFFERENTIABILITY IS
THEN INTRODUCED, AGAIN WITH A FOCUS ON RIGOROUS DEFINITIONS AND THEOREMS. THE MEAN V ALUE THEOREM AND ITS
VARIOUS IMPLICATIONS ARE CENTRAL TO THIS PART OF THE COURSE, PROVIDING POWERFUL TOOLS FOR ANALYZING FUNCTION
BEHAVIOR.

THE RIEMANN INTEGRAL

THE COURSE ALSO PROVIDES A RIGOROUS TREATMENT OF THE RIEMANN INTEGRAL. THIS MEANS GOING BEYOND THE INTUITIVE
UNDERSTANDING OF AREA UNDER A CURVE TO DEFINE THE INTEGRAL PRECISELY USING RIEMANN SUMS AND CONDITIONS FOR
INTEGRABILITY. STUDENTS WILL LEARN ABOUT THE FUNDAMENTAL THEOREM OF CALCULUS, UNDERSTANDING ITS TWO PARTS
AND THEIR SIGNIFICANCE IN RELATING DIFFERENTIATION AND INTEGRATION. PROPERTIES OF THE INTEGRAL, SUCH AS LINEARITY AND
ADDITIVITY, ARE ALSO THOROUGHLY EXAMINED.

PREREQUISITES AND BACKGROUND KNOWLEDGE

Success INUCLA MATH 15 TA HINGES ON A STRONG FOUNDATION IN CALCULUS. STUDENTS ARE GENERALLY EXPECTED TO
HAVE COMPLETED A FULL SEQUENCE OF INTRODUCTORY CALCULUS, TYPICALLY EQUIVALENT To UCLA’s MaTH 3 1A, 31B,
AND 32A. THIS MEANS A SOLID UNDERSTANDING OF DIFFERENTIATION AND INTEGRATION TECHNIQUES, LIMITS, AND BASIC SERIES
IS ESSENTIAL. FAMILIARITY WITH ALGEBRAIC MANIPULATION AND LOGICAL REASONING IS ALSO PARAMOUNT.

W/HILE PRIOR EXPOSURE TO PROOF-WRITING IS BENEFICIAL, MATH 15 1A IS PRECISELY WHERE STUDENTS HONE THESE SKILLS.
HO\X/EVER/ A CERTAIN COMFORT LEVEL WITH ABSTRACT MATHEMATICAL NOTATION AND THE ABILITY TO FOLLOW LOGICAL
ARGUMENTS ARE CERTAINLY ADVANTAGEOUS. IF YOU FEEL YOUR CALCULUS BACKGROUND IS A BIT RUSTY, DEDICATING TIME TO
REVIEW THOSE CONCEPTS BEFORE STARTING MATH 15 TA IS HIGHLY RECOMMENDED. THIS WILL ALLOW YOU TO FOCUS ON THE
NEW ANALYTICAL CONCEPTS RATHER THAN STRUGGLING WITH THE PREREQUISITE MATERIAL.

LEARNING OBJECTIVES AND ExXPECTED OUTCOMES

UpoN successruL coMPLETION oF UCLA MATH 15 TA, STUDENTS SHOULD POSSESS A PROFOUND UNDERSTANDING OF THE
THEORETICAL UNDERPINNINGS OF CALCULUS. A PRIMARY OBJECTIVE IS THE ABILITY TO CONSTRUCT AND COMPREHEND RIGOROUS
MATHEMATICAL PROOFS. THIS INCLUDES MASTERING PROOF TECHNIQUES SUCH AS DIRECT PROOF, PROOF BY CONTRADICTION,
AND MATHEMATICAL INDUCTION. STUDENTS ARE EXPECTED TO MOVE BEYOND ROTE MEMORIZATION OF FORMULAS AND DEVELOP
AN INTUITIVE GRASP OF WHY MATHEMATICAL THEOREMS HOLD TRUE.

ANOTHER KEY OUTCOME IS THE DEVELOPMENT OF ANALYTICAL THINKING AND PROBLEM-SOLVING SKILLS. MATH 15 TA TRAINS
STUDENTS TO APPROACH COMPLEX MATHEMATICAL PROBLEMS SYSTEMATICALLY, BREAKING THEM DOWN INTO SMALLER,
MANAGEABLE PARTS AND APPLYING LOGICAL REASONING TO REACH CONCLUSIONS. THIS ANALYTICAL ACUMEN IS TRANSFERABLE



TO MANY DISCIPLINES, MAKING THE COURSE VALUABLE FAR BEYOND PURE MATHEMATICS.

Key MATHEMATICAL THEMES EXPLORED

SEVERAL INTERCONNECTED MATHEMATICAL THEMES DOMINATE THE LANDSCAPE OF UCLA MATH 15 TA. THE CONCEPT OF A
LIMIT, IN ITS VARIOUS FORMS (FOR SEQUENCES, FUNCTIONS, AND SERIES), IS ARGUABLY THE MOST PERVASIVE. IT'S THE
BEDROCK UPON WHICH CONTINUITY, DIFFERENTIABILITY, AND CONVERGENCE ARE BUILT. UUNDERSTANDING THE SUBTLETIES OF
EPSILON-DELTA PROOFS IS NON-NEGOTIABLE HERE.

THE NOTION OF CONVERGENCE IS ANOTHER CENTRAL THEME. W/HETHER IT'S THE CONVERGENCE OF A SEQUENCE TO A LIMIT, THE
CONVERGENCE OF AN INFINITE SERIES, OR THE CONVERGENCE OF A FUNCTION'S VALUES TO A LIMIT AS ITS INPUT APPROACHES A
CERTAIN POINT, THESE IDEAS ARE EXPLORED IN DEPTH. THIS THEME IS CRUCIAL FOR UNDERSTANDING THE BEHAVIOR OF INFINITE
PROCESSES, WHICH ARE FUNDAMENTAL IN CALCULUS AND BEYOND.

THe RoLE oF Proors INUCLA MATH 16 1A

IF THERE'S ONE OVERARCHING THEME THAT DEFINES MATH 151 A/ IT'S THE EMPHASIS ON MATHEMATICAL PROOFS. THIS IS WHERE
STUDENTS TRANSITION FROM BELIEVING MATHEMATICAL STATEMENTS TO UNDERSTANDING WHY THEY ARE TRUE THROUGH
RIGOROUS LOGICAL DEDUCTION. INSTRUCTORS WILL EXPECT STUDENTS TO NOT ONLY UNDERSTAND PROOFS BUT ALSO TO BE
ABLE TO CONSTRUCT THEIR OWN ORIGINAL PROOFS FOR VARIOUS STATEMENTS RELATED TO THE COURSE MATERIAL.

LEARNING TO WRITE PROOFS IS A SKILL THAT DEVELOPS OVER TIME AND WITH PRACTICE. |IT REQUIRES PRECISION IN LANGUAGE,
CLARITY IN LOGIC, AND A DEEP UNDERSTANDING OF DEFINITIONS AND THEOREMS. EARLY IN THE COURSE, STUDENTS MIGHT FOCUS
ON UNDERSTANDING AND VERIFYING GIVEN PROOFS. AS THE QUARTER PROGRESSES, THE EXPECTATION WILL BE FOR STUDENTS TO
ACTIVELY PARTICIPATE IN CONSTRUCTING PROOFS, OFTEN STARTING WITH SIMPLE PROPOSITIONS AND GRADUALLY MOVING
TOWARDS MORE COMPLEX ONES. THIS PROCESS OF PROVING THEOREMS IS A CORE LEARNING EXPERIENCE IN MATH 15 TA.

NAVIGATING THE CHALLENGES oF UCLA MATH 151A

MANY STUDENTS FIND UCLA MATH 15 1A TO BE A SIGNIFICANT ACADEMIC CHALLENGE, PRIMARILY DUE TO ITS ABSTRACT
NATURE AND THE HEAVY EMPHASIS ON PROOFS. THE JUMP FROM COMPUTATIONAL CALCULUS TO THEORETICAL ANALYSIS CAN BE
SUBSTANTIAL. CONCEPTS THAT WERE ONCE INTUITIVE REQUIRE A MUCH DEEPER, MORE FORMAL UNDERSTANDING. THE RIGOROUS
DEFINITIONS, ESPECIALLY THE EPSILON-DELTA DEFINITIONS, CAN BE PARTICULARLY PERPLEXING FOR NEWCOMERS.

THE PACE OF THE COURSE CAN ALSO BE DEMANDING. COVERING A SIGNIFICANT AMOUNT OF THEORETICAL MATERIAL IN A SINGLE
QUARTER REQUIRES CONSISTENT EFFORT AND ENGAGEMENT. STUDENTS OFTEN FIND THEMSELVES SPENDING MORE TIME READING,
CONTEMPLATING, AND WORKING THROUGH PROBLEMS THAN THEY MIGHT HAVE IN PREVIOUS MATHEMATICS COURSES. THE

W ORKLOAD ASSOCIATED WITH UNDERSTANDING PROOFS AND SOLVING PROOF-BASED PROBLEMS CAN BE SUBSTANTIAL.

EFFECTIVE STUDY STRATEGIES FOR SUCCESS

CoNQUERING UCLA MATH 15 1A REQUIRES A STRATEGIC APPROACH TO STUDYING. FIRST AND FOREMOST, CONSISTENT
ENGAGEMENT IS KEY. DON'T LET MATERIAL ACCUMULATE. ATTEND EVERY LECTURE, TAKE DILIGENT NOTES, AND TRY TO GRASP
THE CONCEPTS AS THEY ARE INTRODUCED. READING THE RELEVANT TEXTBOOK SECTIONS BEFORE THE LECTURE CAN ALSO
PROVIDE A HELPFUL PREVIEW AND MAKE THE LECTURE MATERIAL MORE DIGESTIBLE.



ACTIVELY WORKING THROUGH PROBLEMS IS NON-NEGOTIABLE. [ HE TEXTBOOK WILL LIKELY HAVE A WIDE RANGE OF EXERCISES,
FROM ROUTINE CHECKS TO CHALLENGING PROOF-BASED PROBLEMS. START WITH THE EASIER ONES TO SOLIDIFY YOUR
UNDERSTANDING OF THE DEFINITIONS AND THEOREMS, AND THEN PROGRESSIVELY TACKLE THE MORE DIFFICULT ONES. DoN'T BE
AFRAID TO SPEND A SIGNIFICANT AMOUNT OF TIME ON A SINGLE PROBLEM. THE PROCESS OF STRUGGLING AND EVENTUALLY
SOLVING A PROBLEM IS WHERE MUCH OF THE LEARNING OCCURS.

e ATTEND ALL LECTURES AND ACTIVELY PARTICIPATE.

® READ THE TEXTBOOK BEFORE AND AFTER LECTURES.

® \X/ORK THROUGH ALL ASSIGNED HOMEWORK PROBLEMS DILIGENTLY.

e FORM A STUDY GROUP TO DISCUSS CONCEPTS AND PROBLEMS WITH PEERS.

® SEEK HELP FROM THE PROFESSOR OR TEACHING ASSISTANTS DURING OFFICE HOURS.
® REVIEW PAST HOMEWORK AND LECTURE NOTES REGULARLY.

® PRACTICE WRITING OUT PROOFS STEP-BY-STEP.

FORMING STUDY GROUPS CAN BE INCREDIBLY BENEFICIAL. DISCUSSING CONCEPTS AND APPROACHES TO PROBLEMS WITH
CLASSMATES CAN ILLUMINATE DIFFERENT PERSPECTIVES AND HELP SOLIDIFY YOUR UNDERSTANDING. T EACHING A CONCEPT TO
SOMEONE ELSE IS OFTEN THE BEST WAY TO ENSURE YOU TRULY UNDERSTAND IT YOURSELF. I:INALLY, MAKE FULL USE OF THE
RESOURCES AVAILABLE, INCLUDING PROFESSOR AND TA OFFICE HOURS, AND ANY SUPPLEMENTAL MATERIALS PROVIDED BY THE
DEPARTMENT.

Resources ForR UCLA MATH 15 1A STUDENTS

UCLA PROVIDES A ROBUST SET OF RESOURCES TO SUPPORT STUDENTS IN CHALLENGING COURSES LIKE MATH 15 1A, THE
PRIMARY RESOURCE IS, OF COURSE, THE INSTRUCTOR AND THE TEACHING ASSISTANTS. THEIR OFFICE HOURS ARE INVALUABLE
FOR CLARIFYING DOUBTS, GETTING FEEDBACK ON PROOFS, AND GAINING DEEPER INSIGHTS INTO THE MATERIAL. DON'T HESITATE
TO UTILIZE THEM; THAT'S WHAT THEY ARE THERE FOR!

THE TEXTBOOK ITSELF IS ANOTHER CRITICAL RESOURCE. |T'S ESSENTIAL TO READ IT CAREFULLY AND UNDERSTAND NOT JUST THE
THEOREMS BUT ALSO THE MOTIVATIONS AND EXAMPLES PROVIDED. MANY TEXTBOOKS ALSO OFFER SUPPLEMENTARY ONLINE
RESOURCES OR ERRATA. BEYOND THE OFFICIAL COURSE MATERIALS, STUDENT-LED STUDY GROUPS AND ONLINE FORUMS (IF
AVAILABLE AND PERMITTED BY THE INSTRUCTOR) CAN ALSO BE HELPFUL FOR PEER-TO-PEER LEARNING AND PROBLEM-SOLVING.

THE RoLe oF UCLA MATH 151A IN Your AcADEMIC PATH

UCLA MATH 15 1A SERVES AS A CRUCIAL GATEWAY COURSE FOR NUMEROUS ADVANCED DEGREE PROGRAMS AND RESEARCH

OPPORTUNITIES WITHIN THE MATHEMATICAL SCIENCES AND RELATED FIELDS. FOR MATHEMATICS MAJORS, IT'S A FUNDAMENTAL

PREREQUISITE FOR COURSES IN REAL ANALYSIS (Like MATH 13 TA, 13 1B), COMPLEX ANALYSIS, FUNCTIONAL ANALYSIS, AND
MANY OTHER THEORETICAL SUBJECTS. |TS RIGOROUS TRAINING IN PROOF TECHNIQUES IS INDISPENSABLE FOR ANYONE INTENDING
TO PURSUE GRADUATE STUDIES IN MATHEMATICS.

BEYOND PURE MATHEMATICS, THE ANALYTICAL SKILLS HONED IN MATH 15 1A ARE HIGHLY VALUED IN FIELDS SUCH AS
STATISTICS, ECONOMICS, COMPUTER SCIENCE (ESPECIALLY IN THEORETICAL COMPUTER SCIENCE AND ALGORITHMS), AND
PHYSICS. A STRONG PERFORMANCE IN THIS COURSE CAN OPEN DOORS TO ADVANCED COURSEWORK AND RESEARCH IN THESE



DISCIPLINES, DEMONSTRATING A STUDENT'S CAPACITY FOR ABSTRACT THINKING AND RIGOROUS PROBLEM-SOLVING. |T’S A
COURSE THAT TRULY SHAPES YOUR MATHEMATICAL TOOLKIT FOR THE FUTURE.

FREQUENTLY AskeD QUESTIONS ABouT UCLA MATH 151A

Q: WHAT I1s THE PRIMARY Focus oF UCLA MATH 15 1A?

A: THe PRIMARY Focus oF UCLA MATH 151A IS TO RIGOROUSLY DEVELOP THE FOUNDATIONAL CONCEPTS OF REAL
ANALYSIS, INCLUDING LIMITS, CONTINUITY, DIFFERENTIATION, AND INTEGRATION, EMPHASIZING THE CONSTRUCTION AND
UNDERSTANDING OF MATHEMATICAL PROOFS.

Q: Is UCLA MATH 16 1A DIFFICULT?

A: Yes, UCLA MATH 15 TA IS GENERALLY CONSIDERED A CHALLENGING COURSE DUE TO ITS ABSTRACT NATURE AND THE
SIGNIFICANT EMPHASIS ON RIGOROUS PROOF-WRITING, WHICH REQUIRES A SHIFT IN THINKING FROM COMPUTATIONAL CALCULUS.

Q: WHAT ARE THE TYPICAL PREREQUISITES FOR UCLA MATH 151A?

A: THE TYPICAL PREREQUISITES FOR UCLA MATH 15 1A INCLUDE A COMPREHENSIVE UNDERSTANDING OF INTRODUCTORY
CALCULUS, USUALLY EQUIVALENT TO COMPLETING UCLA’'s MATH 3TA, 31B, AND 32A, COVERING LIMITS, DERIVATIVES,
INTEGRALS, AND BASIC SERIES.

Q: WHAT KIND OF MATH PROBLEMS CAN | EXPECT IN UCLA MATH 151A?

A: YOU CAN EXPECT PROBLEMS THAT REQUIRE PROVING THEOREMS, DEMONSTRATING UNDERSTANDING OF DEFINITIONS (LIKE
EPSILON‘DELTA), ANALYZING THE CONVERGENCE OF SEQUENCES AND SERIES, AND WORKING WITH PROPERTIES OF CONTINUOUS
AND DIFFERENTIABLE FUNCTIONS.

Q: How IMPORTANT IS PROOF-WRITING IN UCLA MATH 16 1A?

A: PROOF-WRITING IS EXTREMELY IMPORTANT IN UCLA MATH 15 TA; IT IS A CORE COMPONENT OF THE COURSE, AND
STUDENTS ARE EXPECTED TO BOTH UNDERSTAND AND CONSTRUCT PROOFS THROUGHOUT THE QUARTER.

Q: WHAT ARE THE MAIN TOPICS COVERED INUCLA MATH 156 1A?

A: THE MAIN TOPICS INCLUDE SEQUENCES AND SERIES, LIMITS, CONTINUITY, DIFFERENTIABILITY, THE MeAN V ALUE THEOREM, AND
THE RIEMANN INTEGRAL, ALL EXPLORED WITH A HIGH DEGREE OF THEORETICAL RIGOR.

Q: How cAN | BesT PRePARE FOR UCLA MATH 16 TA?P

A: To BesT PREPARE FOR UCLA MATH 15 1A, ENSURE YOUR CALCULUS FUNDAMENTALS ARE STRONG, REVIEW BASIC PROOF
TECHNIQUES IF POSSIBLE, AND BE READY TO ENGAGE WITH ABSTRACT MATHEMATICAL CONCEPTS AND DEMANDING PROBLEM SETS.

Q: WHAT ARE THE CAREER IMPLICATIONS OF TAKING UCLA MATH 16 1A?

A: TakiINg UCLA MATH 15 1A EQUIPS YOU WITH ESSENTIAL ANALYTICAL AND PROBLEM-SOLVING SKILLS VALUABLE FOR
ADVANCED STUDIES AND CAREERS IN MATHEMATICS, STATISTICS, ECONOMICS, COMPUTER SCIENCE, AND OTHER QUANTITATIVE
FIELDS.
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