SEQUENCES AND SERIES CHEAT SHEET

SEQUENCES AND SERIES CHEAT SHEET PROVIDES A CONCISE AND COMPREHENSIVE OVERVIEW OF THE FUNDAMENTAL CONCEPTS,
FORMULAS, AND PROPERTIES RELATED TO SEQUENCES AND SERIES IN MATHEMATICS. THIS CHEAT SHEET IS DESIGNED TO AID
STUDENTS, EDUCATORS, AND PROFESSIONALS IN QUICKLY REFERENCING KEY INFORMATION ABOUT ARITHMETIC AND GEOMETRIC
SEQUENCES, INFINITE SERIES, CONVERGENCE TESTS, AND SPECIAL SERIES TYPES. UNDERST ANDING SEQUENCES AND SERIES IS
CRUCIAL FOR VARIOUS FIELDS SUCH AS CALCULUS, DISCRETE MATHEMATICS, AND FINANCIAL MODELING. THE ARTICLE WILL
COVER DEFINITIONS, COMMON FORMULAS, EXAMPLES, AND IMPORTANT THEOREMS THAT GOVERN SEQUENCES AND SERIES.
ADDITIONALLY, IT WILL HIGHLIGHT TECHNIQUES FOR CALCULATING SUMS, LIMITS, AND THE BEHAVIOR OF INFINITE SERIES. THis
SEQUENCES AND SERIES CHEAT SHEET WILL SERVE AS AN ESSENTIAL GUIDE FOR MASTERING THESE MATHEMATICAL CONCEPTS
EFFICIENTLY.

FUNDAMENTALS OF SEQUENCES

ARITHMETIC SEQUENCES AND SERIES

GEOMETRIC SEQUENCES AND SERIES

SPECIAL SERIES AND THEIR PROPERTIES

o CONVERGENCE AND DIVERGENCE OF SERIES

CoMMON FORMULAS AND THEOREMS

FUNDAMENTALS OF SEQUENCES

SEQUENCES FORM THE FOUNDATION OF UNDERSTANDING SERIES AND ARE DEFINED AS ORDERED LISTS OF NUMBERS FOLLOWING A
SPECIFIC RULE. EACH ELEMENT IN A SEQUENCE IS CALLED A TERM AND IS GENERALLY DENOTED AS \(A_N\), wHere \(N\)
REPRESENTS THE POSITION OF THE TERM WITHIN THE SEQUENCE. SEQUENCES CAN BE FINITE OR INFINITE AND ARE CLASSIFIED BASED
ON THE PATTERN OR FUNCTION THAT GENERATES THEIR TERMS. COMMON TYPES INCLUDE ARITHMETIC, GEOMETRIC, AND
RECURSIVE SEQUENCES, EACH WITH DISTINCT CHARACTERISTICS AND APPLICATIONS.

DerINITION AND NOTATION

A seQUENCE Is ExPResSED AS \(\{a_1,a_2, a_3, \LooTs \} \), wHere \(A_N\) DENOTES THE NTH TERM. THE SEQUENCE
CAN BE DEFINED EXPLICITLY WITH A FORMULA SUCH AS \(A_N = F(N)\) OR RECURSIVELY WHERE EACH TERM DEPENDS ON ONE OR
MORE PRECEDING TERMS. UNDERSTANDING THE NOTATION AND FORM OF SEQUENCES IS ESSENTIAL FOR ANALYZING THEIR BEHAVIOR
AND DERIVING ASSOCIATED SERIES.

TYPES OF SEQUENCES

SEQUENCES ARE BROADLY CATEGORIZED BASED ON THEIR FORMATION RULES. THE MOST COMMON TYPES INCLUDE:

* ARITHMETIC SEQUENCES: TERMS INCREASE OR DECREASE BY A CONSTANT DIFFERENCE.
¢ GEOMETRIC SEQUENCES: TERMS ARE MULTIPLIED BY A CONSTANT RATIO.
¢ RECURSIVE SEQUENCES: TERMS ARE DEFINED USING PREVIOUS TERMS.

* FIBONACCI SEQUENCE: A SPECIAL RECURSIVE SEQUENCE WHERE EACH TERM IS THE SUM OF THE T\WO PRECEDING ONES.



ARITHMETIC SEQUENCES AND SERIES

ARITHMETIC SEQUENCES ARE SEQUENCES IN WHICH THE DIFFERENCE BETWEEN CONSECUTIVE TERMS IS CONSTANT. THIS CONSTANT
DIFFERENCE IS KNOWN AS THE COMMON DIFFERENCE, REPRESENTED BY \(D\) ARITHMETIC SERIES ARE SUMS OF TERMS FROM AN
ARITHMETIC SEQUENCE. THESE SEQUENCES AND SERIES FREQUENTLY APPEAR IN VARIOUS MATHEMATICAL PROBLEMS AND REAL-
\WORLD APPLICATIONS INVOLVING LINEAR GROWTH OR DECLINE.

GENERAL TERM OF AN ARITHMETIC SEQUENCE
THe NTH TERM \(A_N\) OF AN ARITHMETIC SEQUENCE CAN BE CALCULATED USING THE FORMULA:
|(an=a_T+(N-1)o|)

wHERE \(A_T\) 1s THE FIRST TERM AND \(D\) IS THE COMMON DIFFERENCE. THIS FORMULA ALLOWS QUICK DETERMINATION OF
ANY TERM IN THE SEQUENCE WITHOUT LISTING ALL PREVIOUS TERMS.

SUM OF AN ARITHMETIC SERIES

THe sum oF THE FIRST \(N\) Terms, DENOTED \(S_N\), OF AN ARITHMETIC SERIES IS GIVEN BY:
|(S n=|mraciN}2} (2a_ 1+ (N- 1)0)|)

ALTERNATIVELY, THE SUM CAN BE CALCULATED USING THE FIRST AND LAST TERMS:

(S ~N=|mRAcN}H2} (A_T+A N)I)

THESE FORMULAS ARE FUNDAMENTAL FOR SOLVING PROBLEMS INVOLVING TOTAL ACCUMULATION IN ARITHMETIC PROGRESSIONS.

GEOMETRIC SEQUENCES AND SERIES

GEOMETRIC SEQUENCES ARE CHARACTERIZED BY EACH TERM BEING MULTIPLIED BY A CONSTANT RATIO \(R\) TO OBTAIN THE
NEXT TERM. THESE SEQUENCES MODEL EXPONENTIAL GROWTH OR DECAY AND ARE WIDELY USED IN FINANCE, PHYSICS, AND
COMPUTER SCIENCE. GEOMETRIC SERIES INVOLVE SUMMING TERMS OF GEOMETRIC SEQUENCES, WHICH CAN BE FINITE OR INFINITE.

GENERAL TERM OF A GEOMETRIC SEQUENCE
THE NTH TERM OF A GEOMETRIC SEQUENCE IS EXPRESSED AS:
|Ca_ n=a_T |cooT RN-T}])

wHERe \(A_ T\) i1s THE INITIAL TERM AND \(R\) IS THE COMMON RATIO. THIS FORMULA ENABLES EFFICIENT COMPUTATION OF
ANY TERM WITHIN THE SEQUENCE.

SuM oF A FINITE GEOMETRIC SERIES
THe suM ofF THE FIRST \(N\) TERMS OF A GEOMETRIC SERIES IS CALCULATED BY:
[((S n=a_1|rac{T-r"W}T-r}), For |(r INeQ T1)

THIS FORMULA IS USEFUL IN MANY APPLICATIONS, INCLUDING CALCULATING COMPOUND INTEREST AND ANALYZING REPEATED
PROCESSES.



SuM OF AN INFINITE GEOMETRIC SERIES

AN INFINITE GEOMETRIC SERIES CONVERGES IF THE ABSOLUTE VALUE OF THE COMMON RATIO IS LESS THAN 1 (\([r] < T\)). THe
suM To INFINITY \(S_{\INFTY}\) IS GIVEN BY:

|(S _{\ineTY} = |rrActA_ TXH T -R}|)

IF \(IRI \GEQ 1)), THE SERIES DIVERGES AND DOES NOT HAVE A FINITE SUM. THIS CONCEPT IS CRITICAL IN ADVANCED
MATHEMATICAL ANALYSIS AND CONVERGENCE STUDIES.

SPECIAL SERIES AND THEIR PROPERTIES

BEYOND ARITHMETIC AND GEOMETRIC SERIES, SEVERAL SPECIAL SERIES PLAY IMPORTANT ROLES IN MATHEMATICAL THEORY AND
APPLICATIONS. THESE INCLUDE HARMONIC SERIES, TELESCOPING SERIES, AND POWER SERIES. EACH HAS UNIQUE PROPERTIES THAT
INFLUENCE CONVERGENCE AND SUMMATION TECHNIQUES.

HARMONIC SERIES
THE HARMONIC SERIES IS DEFINED AS THE SUM OF RECIPROCALS OF NATURAL NUMBERS:
|(H n=T+ |rRac{ 1}{2} + |rrac{ 1}{3} + |cpoTs + |rrac{ 1}{n}|)

DESPITE THE TERMS APPROACHING ZERO, THE HARMONIC SERIES DIVERGES AS \(N\) APPROACHES INFINITY. UNDERSTANDING THIS
DIVERGENCE IS FUNDAMENTAL IN CALCULUS AND NUMBER THEORY.

TELESCOPING SERIES

TELESCOPING SERIES SIMPLIFY SUMMATION BY CANCELLATION OF INTERMEDIATE TERMS. A TYPICAL TELESCOPING SERIES TAKES
THE FORM:

|(|lsum_{(N=T}"N(8_n-8_{N+1})])

wHICH ReDUCES To \(B_ 1 - B_{N+13}\). THIS PROPERTY MAKES EVALUATING CERTAIN COMPLEX SERIES STRAIGHTFORW ARD
AND EFFICIENT.

PowErR SERIES

POWER SERIES ARE INFINITE SERIES OF THE FORM:
|(\sum_ {(N=0}"iNeTy ¢ N (X - A)"N]|)

wHERE \(c_N\) ARE COEFFICIENTS AND \(A\) IS THE CENTER OF THE SERIES. POWER SERIES ARE ESSENTIAL IN REPRESENTING
FUNCTIONS AS INFINITE POLYNOMIALS AND ARE FOUNDATIONAL IN CALCULUS AND ANALYSIS.

CONVERGENCE AND DIVERGENCE OF SERIES

DETERMINING WHETHER A SERIES CONVERGES OR DIVERGES IS A CRITICAL ASPECT OF STUDYING INFINITE SERIES. CONVERGENCE
MEANS THE SERIES APPROACHES A FINITE LIMIT, WHILE DIVERGENCE INDICATES IT DOES NOT. V ARIOUS TESTS AND CRITERIA HELP
ANALYZE THE BEHAVIOR OF SERIES TO ESTABLISH THEIR CONVERGENCE STATUS.

CONVERGENCE TESTS

SEVERAL STANDARD TESTS ARE USED TO ASSESS THE CONVERGENCE OF SERIES, INCLUDING:



N-TH TerM TesT: IF THE LiMIT oF \(A_N\) As \(N\) APPROACHES INFINITY IS NOT ZERO, THE SERIES DIVERGES.

RaTIO TesT: Uses THe LiMiT oF \(Ja_{N+1}/A_n|\) TO DETERMINE CONVERGENCE.

RooT TEST: BASED ON THE NTH ROOT OF THE ABSOLUTE VALUE OF TERMS.

INTEGRAL TEST: RELATES SERIES CONVERGENCE TO IMPROPER INTEGRALS.

CoMPARISON TEST: COMPARES THE SERIES TO A KNOWN CONVERGENT OR DIVERGENT SERIES.

ABSOLUTE AND CoNDITIONAL CONVERGENCE

A SERIES IS ABSOLUTELY CONVERGENT IF THE SERIES OF ABSOLUTE VALUES CONVERGES. ABSOLUTE CONVERGENCE GUARANTEES
CONVERGENCE OF THE ORIGINAL SERIES. CONDITIONAL CONVERGENCE OCCURS WHEN A SERIES CONVERGES, BUT ITS ABSOLUTE
VALUE SERIES DIVERGES. THESE DISTINCTIONS ARE IMPORTANT IN ADVANCED SERIES ANALYSIS.

CoMMON FORMULAS AND THEOREMS

THIS SECTION COMPILES ESSENTIAL FORMULAS AND THEOREMS FREQUENTLY USED IN STUDYING SEQUENCES AND SERIES. HAVING
THESE AT HAND FACILITATES PROBLEM-SOLVING AND DEEPER COMPREHENSION OF THE SUBJECT.

SuM ofF ARITHMETIC SerIES: \(S_N = \rrac{N}{2}(2A_1 + (N-1)D)\)

Sum ofF GEoMeTRIC SeriEs (FINITE): \(S_~N=a_ 1 \rrac{ 1-rR"N}{ 1-r}\)

Sum of GeoMeTRIC SERIES (INFINITE): \(S_\iNeTy = \rrAac{A_ 1} 1-rR}\), For \(lRI<T\)

LimiT oF A SeQuence: \(\Lim_{n \To \iNeTY} A_N=L\) IF TErMS APPROACH \(L\)

BinoMIAL THEoReM: \((x + v)"*N = \suMm_{k=0}"n \einom{n}{k} x"{Nn-k} Y"k\)

ForMuLA For \(N\)-TH Fisonaccl Numeer (BINET's ForMULA): \(F_N = \rrac{\PHI"N - \Psi"NH\s@rT{5]}}\),
wHEre \(\PHI = \rrAC{ T+\s@rT{53}{23\) anD \(\Psi = \rrac{ 1-\sqrT{5}3}{2}\)

FREQUENTLY AskeD QUESTIONS

WHAT IS A SEQUENCE IN MATHEMATICS?

A SEQUENCE IS AN ORDERED LIST OF NUMBERS FOLLOWING A PARTICULAR PATTERN OR RULE, WHERE EACH NUMBER IS CALLED A
TERM.

How IS AN ARITHMETIC SEQUENCE DEFINED?

AN ARITHMETIC SEQUENCE IS DEFINED BY A CONSTANT DIFFERENCE BETWEEN CONSECUTIVE TERMS, EXPRESSED AS A_N = A_-| +
(N - -|)D, \WHERE A_-| IS THE FIRST TERM AND D IS THE COMMON DIFFERENCE.



WHAT IS A GEOMETRIC SEQUENCE?

A GEOMETRIC SEQUENCE IS A SEQUENCE WHERE EACH TERM IS FOUND BY MULTIPLYING THE PREVIOUS TERM BY A CONSTANT
RATIO, GIVENBY A_N=A_1 ¥ R*(N - 1), WHERE R IS THE COMMON RATIO.

\WHAT IS THE FORMULA FOR THE SUM OF THE FIRST N TERMS OF AN ARITHMETIC SERIES?

THE SUM OF THE FIRST N TERMS OF AN ARITHMETIC SERIES 1SS N=N/2 ¥ (2a_ 1+ (N- 1)D) oRS N=N/2 % (A_T + A_N).

How DO YOU FIND THE SUM OF A GEOMETRIC SERIES?

FoRr |Rl < 1, THE SUM OF THE FIRST N TERMS OF A GEOMETRIC SERIES 1SS N=A_1* (1 -r"N) / (1 -R). FOR AN INFINITE
GEOMETRIC SERIES, THESUMISS =A_1/ (1 -Rr).

\WHAT IS THE DIFFERENCE BETWEEN A SEQUENCE AND A SERIES?

A SEQUENCE IS A LIST OF NUMBERS IN A SPECIFIC ORDER, WHILE A SERIES IS THE SUM OF THE TERMS OF A SEQUENCE.

\WHAT IS THE NTH TERM TEST FOR DIVERGENCE IN SERIES?

|F THE LIMIT OF THE NTH TERM OF A SERIES DOES NOT APPROACH ZERO AS N APPROACHES INFINITY, THEN THE SERIES DIVERGES.

How CAN SEQUENCES AND SERIES BE USED IN REAL-WORLD APPLICATIONS?

SEQUENCES AND SERIES ARE USED IN FINANCE FOR CALCULATING INTEREST, IN COMPUTER SCIENCE FOR ALGORITHMS, AND IN
PHYSICS FOR MODELING WAVE PATTERNS AND OTHER PHENOMENA.

WHAT ARE SOME COMMON NOTATIONS USED IN SEQUENCES AND SERIES CHEAT SHEETS?

COMMON NOTATIONS INCLUDE A_N FOR THE NTH TERM, S_N FOR THE SUM OF THE FIRST N TERMS, D FOR COMMON DIFFERENCE IN
ARITHMETIC SEQUENCES, AND R FOR COMMON RATIO IN GEOMETRIC SEQUENCES.

ADDITIONAL RESOURCES

1. SEQUENCES AND SERIES: A COMPREHENSIVE CHEAT SHEET

THIS BOOK OFFERS A CONCISE YET THOROUGH OVERVIEW OF SEQUENCES AND SERIES, COVERING ARITHMETIC, GEOMETRIC, AND
SPECIAL SERIES. |T INCLUDES KEY FORMULAS, IMPORTANT PROPERTIES, AND EXAMPLE PROBLEMS WITH STEP-BY-STEP SOLUTIONS.
PERFECT FOR STUDENTS AND PROFESSIONALS SEEKING A QUICK REFERENCE GUIDE.

2. MASTERING SEQUENCES AND SERIES: ESSENTIAL FORMULAS AND TECHNIQUES

A HANDY GUIDE THAT BREAKS DOWN COMPLEX CONCEPTS IN SEQUENCES AND SERIES INTO EASILY UNDERSTANDABLE SECTIONS.
[T HIGHLIGHTS ESSENTIAL FORMULAS, CONVERGENCE TESTS, AND METHODS FOR SUMMATION. THE BOOK ALSO PROVIDES
PRACTICAL TIPS FOR SOLVING COMMON PROBLEMS EFFICIENTLY.

3. THe ULTIMATE GUIDE TO SEQUENCES AND SERIES CHEAT SHEETS

DESIGNED AS A QUICK-ACCESS RESOURCE, THIS GUIDE COMPILES ALL FUNDAMENTAL TOPICS RELATED TO SEQUENCES AND SERIES
IN ONE PLACE. | T FEATURES VISUAL AIDS, FORMULA CHARTS, AND COMMON PROBLEM-SOLVING STRATEGIES. IDEAL FOR EXAM
PREPARATION AND HOMEWORK HELP.

4. SEQUENCES AND SERIES SIMPLIFIED: QUICK REFERENCE AND PRACTICE

THIS BOOK SIMPLIFIES THE STUDY OF SEQUENCES AND SERIES WITH CLEAR EXPLANATIONS AND CONCISE SUMMARIES. | T INCLUDES
A VARIETY OF PRACTICE PROBLEMS AND THEIR SOLUTIONS TO REINFORCE UNDERSTANDING. THE CHEAT SHEET FORMAT MAKES IT
EASY TO REVIEW CONCEPTS ON THE GO.



5. CHEAT SHEET FOR ARITHMETIC AND GEOMETRIC SERIES

FOCUSED SPECIFICALLY ON ARITHMETIC AND GEOMETRIC SERIES, THIS COMPACT GUIDE PROVIDES ALL NECESSARY FORMULAS AND
KEY POINTS. |T EXPLAINS PROGRESSION RULES, SUM CALCULATIONS, AND APPLICATIONS WITH STRAIGHTFORW ARD EXAMPLES. A
MUST-HAVE FOR STUDENTS TACKLING THESE TOPICS.

6. ADVANCED SEQUENCES AND SERIES: FORMULA SHEETS AND PROBLEM SOL VING

TARGETED AT ADVANCED LEARNERS, THIS BOOK DELVES INTO MORE COMPLEX SEQUENCES AND SERIES TOPICS, INCLUDING POWER
SERIES AND CONVERGENCE CRITERIA. |T PROVIDES COMPREHENSIVE FORMULA SHEETS AND DETAILED PROBLEM-SOLVING
TECHNIQUES. GREAT FOR THOSE PREPARING FOR HIGHER-LEVEL MATHEMATICS EXAMS.

7. SEQUENCES AND SERIES: QUICK FORMULAS AND CONCEPTS

A STREAMLINED CHEAT SHEET THAT FOCUSES ON DELIVERING QUICK ACCESS TO FORMULAS AND CORE CONCEPTS IN SEQUENCES
AND SERIES. THE BOOK INCLUDES MNEMONIC DEVICES AND TIPS FOR REMEMBERING IMPORTANT INFORMATION. USEFUL FOR QUICK
REVISION BEFORE TESTS AND QUIZZES.

8. PRACTICAL SEQUENCES AND SERIES: A STUDENT’S CHEAT SHEET

THIS STUDENT-FRIENDLY GUIDE OFFERS A PRACTICAL APPROACH TO STUDYING SEQUENCES AND SERIES, EMPHASIZING REAL-
WORLD APPLICATIONS. IT CONTAINS CONCISE NOTES, FORMULA SUMMARIES, AND ILLUSTRATIVE EXAMPLES. THE FORMAT
ENCOURAGES EFFICIENT LEARNING AND QUICK RECALL.

Q. FUNDAMENTALS OF SEQUENCES AND SERIES: CHEAT SHEET COMPANION

THIS COMPANION BOOK SERVES AS AN EXCELLENT SUPPLEMENT TO TEXTBOOKS, PROVIDING STREAMLINED NOTES AND ESSENTIAL
FORMULAS. |IT COVERS BASICS TO INTERMEDIATE TOPICS, INCLUDING CONVERGENCE TESTS AND SERIES EXPANSION. PERFECT FOR
REINFORCING LEARNING AND EXAM REVIEW.
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