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ACCURATELY ESTIMATING THE SUM OF AN ALTERNATING SERIES IS A FUNDAMENTAL SKILL IN MATHEMATICAL ANALYSIS,
ESPECIALLY WHEN DEALING WITH INFINITE SERIES. THE ALTERNATING SERIES ESTIMATION THEOREM OFFERS A POWERFUL AND
STRAIGHTFORW ARD METHOD TO DETERMINE HOW MANY TERMS OF SUCH A SERIES NEED TO BE SUMMED TO ACHIEVE A DESIRED
LEVEL OF ACCURACY. THIS THEOREM NOT ONLY SIMPLIFIES THE PROCESS OF APPROXIMATION BUT ALSO PROVIDES CLEAR
BOUNDS ON THE ERROR INVOLVED IN TRUNCATING THE SERIES. W/HETHER YOU'RE A STUDENT, EDUCATOR, OR PROFESSIONAL
MATHEMATICIAN, UNDERSTANDING HOW TO APPLY THIS THEOREM CAN SIGNIFICANTLY ENHANCE YOUR ABILITY TO EVALUATE
SERIES EFFICIENTLY AND CONFIDENTLY.

UNDERSTANDING ALTERNATING SERIES AND THEIR SIGNIFICANCE

WHAT IS AN ALTERNATING SERIES?

AN ALTERNATING SERIES IS A SERIES IN WHICH THE SIGNS OF SUCCESSIVE TERMS ALTERNATE BETWEEN POSITIVE AND NEGATIVE.
TYPICALLY, SUCH SERIES ARE EXPRESSED IN THE FORM:

\[\sum_{N=13"\NeTyd G 1DMN+13 AN \Quap \TexT{or} \quab \sum_{N=13"{\INFTY} (-1)"n A_N\]
wHere \(A_N\) IS A SEQUENCE OF POSITIVE TERMS DECREASING TO zEro AS \(N \To \INFTY\).

ExAMPLE:

THE ALTERNATING HARMONIC SERIES:

\[\sum_{n=13"\inery \rRAC{(-T) N+ 133N} = 1 - \rrAc{13{2} + \rrAc{1}{3} - \rrRac{1}{4} + \cpoTS \]

THIS SerIES CONVERGES To \(\LN(2)\), BUT CALCULATING THE SUM EXACTLY IS IMPRACTICAL FOR MOST APPLICATIONS, SO
APPROXIMATION METHODS ARE EMPLOYED.

IMPORTANCE OF APPROXIMATION IN SERIES EVALUATION

IN PRACTICAL SCENARIOS, CALCULATING AN INFINITE SUM EXACTLY IS IMPOSSIBLE. INSTEAD, WE APPROXIMATE THE SUM BY
SUMMING A FINITE NUMBER OF TERMS. THE KEY QUESTIONS ARE:

- How MANY TERMS SHOULD BE SUMMED?

- WHAT IS THE MAXIMUM POSSIBLE ERROR IN THE APPROXIMATION?

THIS IS WHERE THE ALTERNATING SERIES ESTIMATION THEOREM COMES INTO PLAY, PROVIDING A SYSTEMATIC APPROACH TO
ANSWER THESE QUESTIONS EFFECTIVELY.

THE ALTERNATING SERIES ESTIMATION THEOREM: DEFINITION AND



IMPLICATIONS

STATEMENT OF THE THEOREM

THE ALTERNATING SERIES ESTIMATION THEOREM STATES:
IF THE SeriES \(\sum_{N=T}"\INeTY (-1)*{N+13} A_N\) SATISFIES THE FOLLOWING CONDITIONS:

1. THe seQuUence \(a_N\) I1s becreasiNG: \(A_{N+13} \LeQ A_N\) For aLL \(N\).
2. \O\um_{Nn\To \INFTY} A_N=0\).

THeN, THE PARTIAL SUM \(S_N = \sum_{n=13"{N} (-1)*{n+1} A_N\) APPrROXIMATES THE SUM \(S\) OF THE ENTIRE SERIES
WITH THE ERROR BOUND:

\[
IS-S Nl \Leq A_{N+1}
\]

THIS MEANS THAT THE MAGNITUDE OF THE ERROR AFTER SUMMING \(N\) TERMS IS AT MOST THE MAGNITUDE OF THE NEXT TERM

\(a_{N+13\).

IMPLICATIONS OF THE T HEOREM

- THE THEOREM PROVIDES A STRAIGHTFORWARD WAY TO ESTIMATE THE MAXIMUM ERROR WHEN TRUNCATING THE SERIES.

- To ACHIEVE A SPECIFIED ACCURACY \(\VvAREPSILON\), oNE cAN DETERMINE THE MINIMUM \(N\) sucH THAT \(a_{N+1} \LeQ
\vAReEPSILON\).

- IT GUARANTEES THAT THE PARTIAL SUM \(S_N\) 1s wiTHIN \(\vArepsiLoN\) oF THE AcTUAL suM \(S\), MAKING IT HIGHLY
PRACTICAL FOR NUMERICAL COMPUTATIONS.

APPLYING THE ALTERNATING SERIES ESTIMATION THEOREM: STEP-BY-STEP
GuUIDE

STEP 1: VERIFY SERIES CONDITIONS

BEFORE APPLYING THE THEOREM, ENSURE THAT:

- THE SERIES IS ALTERNATING IN SIGN.

- THe sEQUENCE \(A_N\) IS DECREASING MONOTONICALLY.
-\(\um_{n\To \INeTY} A _~N=0\).

IF THESE ARE SATISFIED, THE THEOREM APPLIES DIRECTLY.

STEP 2: DECIDE ON THE DESIRED ACCURACY

DETERMINE THE MAXIMUM ACCEPTABLE ERROR \(\VAREPSILON\) FOR YOUR APPROXIMATION. FOR EXAMPLE, YOU MIGHT WANT
yoUR ESTIMATE To BE WITHIN \(0.001\) oF THE ACTUAL SUM.



Step 3: Fino THE NuMBer ofF TerMs \(N\)

IDENTIFY THE SMALLEST \(N\) SUCH THAT:

\[

A_{N+1} \LeQ \vArePsILON

\]
THIS INVOLVES ANALYZING THE SEQUENCE \(A_N\).
ExAMPLE:

Suppost You WANT To ESTIMATE \(\LN(2)\) USING THE ALTERNATING HARMONIC SERIES, WITH AN ERROR LESS THAN
\(0.001\).

THE TERMS ARE:

\[
A_N=\rrac{ 1}{n}
\]

Fino \(N\) sUCH THAT:

\[

A_{N+1} = \rrac{1}{N+1} \Le 0.001
\RicHTARROW N + 1 \GEQ 1000
\RigHTARROW N \GEQ 999

\]

THUS, SUMMING UP TO THE 999 TH TERM ENSURES THE ERROR IS LESS THAN 0.00 1.

Step 4: Sum THE Series UP To \(N\) Terms

CALCULATE THE PARTIAL SUM:

\[
S N=\sum {(N=T1}"NCG1DMN+1} AN
\]

THIS SUM APPROXIMATES THE SERIES’ TOTAL SUM WITH THE GUARANTEED ERROR BOUND.

STEP 5: CONFIRM THE ERROR BOUND

USING THE THEOREM, THE ACTUAL ERROR:

\[
IS-S _Nl\teq A_{N+1}
\]

WHICH IS LESS THAN OR EQUAL TO YouUR DESIRED \(\VAREPSILON)).



PrACTICAL ExXAMPLES AND CALCULATIONS

EsTIMATING \(\LN(2)\) UsING THE ALTERNATING HARMONIC SERIES

RECALL THE SERIES:

\[
\Ln(2) = \sum_{N=T3"\INFTY \FRAC{(- 1) {N+T3H{N}
\]

SUPPOSE YOU AIM FOR AN ERROR LESS THAN \(0.0001\).

- Fino \(N\) sUCH THAT:

\[

A_{N+1} = \rrac{1}{N+1} \Leq 0.0001
\RigHTARROW N + 1 \GEQ 10,000
\RigHTARROW N \GEQ 9,999

\]

- SUM THE FIRST 9,999 TERMS:

\[
S {99993 =1 -\rrac{13}{2} + \rrAc{ 13{3} - \rrAc{ 14} + \cpoTSs + \FRAC{(-1)"{9999+1}}{9999}
\]

- THE ERROR IS AT MOST:

\[
A_{10000} = \rrac{13{10000} = 0.000

\]

WHICH SATISFIES THE ACCURACY REQUIREMENT.

ESTIMATING THE EXPONENTIAL SERIES

CONSIDER THE EXPONENTIAL FUNCTION'S SERIES EXPANSION:

\[
" = \sum_{N=03"\INeTY \FRAC{X"N}{NI}

\]

W/HILE THIS IS NOT AN ALTERNATING SERIES IN ITS STANDARD FORM, FOR SERIES WITH ALTERNATING SIGNS, SUCH AS:

\[
eM-x} = \sum_{N=0}"\iNeTYy \rrAC{(-x)"N}{NI}

\]

THE THEOREM CAN BE APPLIED FOR \(x > Q).
Suppose \(x=T1\):

\[
-1} = \sum_{N=03"\iNneTY \rrAC{(- 1) N{NI}
\]



To esTiMATE \(E*{-13\) wiTHIN AN ERROR OF \(0.000 1), Fino \(N\):

\[

A_{N+1} = \rrac{1}{(N+1)1} \Leq 0.0001
\]

CALCULATE FACTORIAL BOUNDS:
-\(41=24\)

-\(51=120\)

-\(6!'=720\)

-\(7!'=5040\)

-\(8!'=40320\)

Since \(1/8!'\approx 2.48 \TiMes 107{-53}\), wHicH Is Less THAN \(0.0001\), cHoosINg \(N=7\) ENSURES THE ERROR
BOUND:

\[
E*{-13}-S_7|\LeQ \FrrAc{ 13}{8!} \ApProOX 2.48 \TiMes 10"{-5}
\]

WHICH IS WITHIN THE DESIRED PRECISION.

ADVANTAGES AND LIMITATIONS OF THE ESTIMATION THEOREM

ADVANTAGES

- SIMPLICITY: PROVIDES AN EASY WAY TO ESTIMATE THE ERROR WITHOUT COMPLEX CALCULATIONS.
- RELIABILITY: GUARANTEES THE ERROR BOUND BASED ON THE NEXT TERM.
- EFFICIENCY: MINIMIZES THE NUMBER OF TERMS NEEDED FOR A GIVEN ACCURACY.

LIMITATIONS

= APPLICABILITY: ONLY VALID FOR SERIES WHERE \(A_N\) IS DECREASING AND TENDS TO ZERO.
- CONSERVATIVENESS: THE BOUNDS ARE OFTEN CONSERVATIVE, POTENTIALLY REQUIRING MORE TERMS THAN NECESSARY.
- SERIES RESTRICTIONS: NOT APPLICABLE TO SERIES THAT ARE

FREQUENTLY AskeD QUESTIONS

\WHAT IS THE ALTERNATING SERIES ESTIMATION THEOREM AND HOW DOES IT HELP IN
ESTIMATING THE SUM OF AN ALTERNATING SERIES?

THE ALTERNATING SERIES ESTIMATION THEOREM STATES THAT FOR AN ALTERNATING SERIES WITH DECREASING, POSITIVE TERMS
TENDING TO ZERO, THE ABSOLUTE ERROR OF USING THE FIRST N TERMS TO ESTIMATE THE SUM IS LESS THAN OR EQUAL TO THE
ABSOLUTE VALUE OF THE NEXT TERM. THIS HELPS DETERMINE HOW MANY TERMS ARE NEEDED TO ACHIEVE A DESIRED ACCURACY
IN THE ESTIMATE.



How CAN | DETERMINE THE MINIMUM NUMBER OF TERMS REQUIRED TO ESTIMATE AN
ALTERNATING SERIES WITHIN A SPECIFIC ERROR MARGIN?

IDENTIFY THE NEXT TERM IN THE SERIES AFTER THE NTH TERM; IF THIS TERM'S ABSOLUTE VALUE IS LESS THAN YOUR DESIRED
ERROR MARGIN, THEN USING N TERMS WILL PROVIDE AN ESTIMATE WITHIN THAT MARGIN. INCREASE N UNTIL THE NEXT TERM'S
MAGNITUDE IS SUFFICIENTLY SMALL.

\NWHY IS THE MAGNITUDE OF THE NEXT TERM IN AN ALTERNATING SERIES CRUCIAL FOR THE
ESTIMATION PROCESS?

BECAUSE THE ALTERNATING SERIES ESTIMATION THEOREM GUARANTEES THAT THE ERROR IS LESS THAN OR EQUAL TO THE
MAGNITUDE OF THE NEXT TERM, SO ANALYZING THIS TERM DIRECTLY INFORMS HOW ACCURATE YOUR CURRENT PARTIAL SUM IS
AND WHETHER MORE TERMS ARE NEEDED.

CAN THE ALTERNATING SERIES ESTIMATION THEOREM BE USED FOR SERIES THAT DO NOT
DECREASE MONOTONICALLY?

NO/ THE THEOREM APPLIES ONLY TO ALTERNATING SERIES WITH DECREASING POSITIVE TERMS TENDING TO ZERO. FOR SERIES
THAT DO NOT MEET THESE CRITERIA, OTHER ESTIMATION METHODS MUST BE USED.

\WHAT STEPS SHOULD | FOLLOW TO APPLY THE ALTERNATING SERIES ESTIMATION
THEOREM FOR A GIVEN SERIES?

FIRST, VERIFY THAT THE SERIES MEETS THE CONDITIONS (ALTERNATING, DECREASING, APPROACHING ZERO). THEN, FIND THE
PARTIAL SUM UP TO N TERMS, IDENTIFY THE NEXT TerM's MAGNITUDE, AND ENSURE IT IS LESS THAN YOUR DESIRED ERROR
THRESHOLD TO DETERMINE THE APPROPRIATE N.

How DOES THE CHOICE OF N AFFECT THE ACCURACY OF THE SERIES ESTIMATE WHEN
USING THE ALTERNATING SERIES ESTIMATION THEOREM?

CHOOSING A LARGER N INCREASES THE NUMBER OF TERMS USED, REDUCING THE MAGNITUDE OF THE NEXT TERM AND THUS
DECREASING THE ERROR, LEADING TO A MORE ACCURATE ESTIMATE. CONVERSELY, FEWER TERMS MAY RESULT IN A LESS PRECISE
APPROXIMATION.

ADDITIONAL RESOURCES

Use THE ALTERNATING SERIES ESTIMATION THEOREM T o DETERMINE HOW MANY TERMS SHouULD BE Used To ESTIMATE

INTRODUCTION

IN MATHEMATICAL ANALYSIS, INFINITE SERIES ARE FUNDAMENTAL IN REPRESENTING FUNCTIONS, SOLVING DIFFERENTIAL
EQUATIONS, AND APPROXIMATING VALUES THAT ARE OTHERWISE DIFFICULT TO COMPUTE EXACTLY. AMONG VARIOUS TYPES OF
SERIES, ALTERNATING SERIES HOLD A PROMINENT POSITION DUE TO THEIR CONVERGENCE PROPERTIES AND EASE OF ESTIMATION.
To EFFECTIVELY UTILIZE THESE SERIES IN PRACTICE, IT IS CRUCIAL TO DETERMINE HOW MANY TERMS SHOULD BE SUMMED TO
ACHIEVE A DESIRED LEVEL OF ACCURACY. THIS IS WHERE THE ALTERNATING SERIES ESTIMATION THEOREM (ASET) COMES INTO
PLAY.

THIS COMPREHENSIVE GUIDE EXPLORES THE CORE PRINCIPLES BEHIND THE ALTERNATING SERIES ESTIMATION THEOREM/ ITS
SIGNIFICANCE IN NUMERICAL APPROXIMATION, AND PRACTICAL STRATEGIES FOR DETERMINING THE OPTIMAL NUMBER OF TERMS



NEEDED FOR A SPECIFIC ACCURACY LEVEL.

UNDERSTANDING ALTERNATING SERIES

BEFORE DELVING INTO THE THEOREM, IT IS ESSENTIAL TO UNDERSTAND WHAT CONSTITUTES AN ALTERNATING SERIES.

DEFINITION OF AN ALTERNATING SERIES

AN ALTERNATING SERIES IS A SERIES IN WHICH THE SIGNS OF THE TERMS ALTERNATE BETWEEN POSITIVE AND NEGATIVE.
FORMALLY, A SERIES OF THE FORM:

\[
\suM_{N=T13"\INeTY (-T)MN+13 AN \Quab \TexT{or} \Quab \sum_{N=T13}"\INeTY (-1)"N A_N

\]

WHERE:

-\(a_n\ceq 0\) For ALL \(N)),

- THe seQUENCE \(\{a_nN\}\) I1s DecreasiNG: \(a_{N+1} \Leq A_N\),

-\O\um_{n\To \INFTY} A_N=0)).

ExAMPLES:

- THe ALTERNATING HARMONIC SERIES: \(\sum_{N=T13"\iNeTY (- 1)"{n+ 1} \rRAC{ THN}\),

- THe TAYLOR SErIES FOR \(\siN x\),
- THe TAYLOR SERIES FOR \(\ARCTAN X\).

CONVERGENCE OF ALTERNATING SERIES

THE ALTERNATING SERIES TEST STATES:

> IF THE sSEQUENCE \(\{A_N\}\) IS DECREASING AND TENDS TO ZERO, THEN THE ALTERNATING SERIES \(\sum_{n=T13}"\INFTY
-1MN+1} A_N\) coNVERGES.

THIS CONVERGENCE IS CONDITIONAL, NOT NECESSARILY ABSOLUTE, MEANING THAT THE SUM CONVERGES, BUT THE SUM OF THE
ABSOLUTE VALUES DIVERGES IN SOME CASES.

THE ALTERNATING SERIES ESTIMATION THEOREM (ASET)

THeE ASET PROVIDES A PRACTICAL WAY TO APPROXIMATE THE SUM OF AN ALTERNATING SERIES AND ESTIMATE THE ERROR
INVOLVED IN TRUNCATING THE SERIES AFTER A FINITE NUMBER OF TERMS.

STATEMENT OF THE THEOREM



SUPPOSE:

- Tre series \(\sum_{N=13"\INFTY (- 1)*{N+ 1} A_N\) cONVERGES,
- THe seQuence \(\{a_~\}\) 1s pecreasinG: \(A_{n+1} \LeQ A_N\),
-\O\um_{N\To \INFTY} A_N=0)\).

THEN:

- THe PARTIAL SUM AFTER \(N\) TerMs, \(S_N=\sum_{k=T13"Nn (1) {k+13} A_k\), PROVIDES AN APPROXIMATION TO THE
SERIES’ SUM.
- THe errOR \(R_N=S-S_N\) (wHere \(S\) IS THE ACTUAL SUM) SATISFIES:

\[
IR N \LeQ A_{n+1}
\]

IN OTHER WORDS:

\[
IS-S N \Leq A_{n+1}
\]

THIS INEQUALITY IMPLIES THAT THE MAGNITUDE OF THE FIRST NEGLECTED TERM PROVIDES AN UPPER BOUND FOR THE ERROR IN
THE APPROXIMATION.

IMPLICATION OF THE THEOREM

- THe PARTIAL SUM \(S_N\) ALTERNATES AROUND THE ACTUAL SuM \(S\),
- THE ERROR BOUND IS DIRECTLY RELATED TO THE SIZE OF THE NEXT TERM \(Aa_{N+T13}\),
- To ACHIEVE A DESIRED ACCURACY \(\vArepsiLon\), We FIND \(N\) SUCH THAT:

\l

A_{N+1} \LEQ \VAREPSILON

\]

THIS APPROACH SIMPLIFIES THE PROCESS OF DETERMINING THE NUMBER OF TERMS TO INCLUDE IN THE PARTIAL SUM FOR A GIVEN
PRECISION.

APPLYING THE THEOREM TO PRACTICAL ESTIMATION

To UTILIZE THE ASE THEOREM EFFECTIVELY, FOLLOW A SYSTEMATIC PROCESS!

STeP 1: IDENTIFY THE SERIES AND ITS TERMS

- CONFIRM THE SERIES IS ALTERNATING AND SATISFIES THE DECREASING \(A_N\) CONDITION.
- Veriry THAT \(\um_{n \To \iINeTY} A_~N=0\).



Step 2: Decipe oN THE Desirep AccUrRACY \(\vArepsiLON\)

- DETERMINE THE ACCEPTABLE ERROR MARGIN FOR YOUR APPROXIMATION.
- THIS COULD BE BASED ON THE CONTEXT: SCIENTIFIC CALCULATIONS, ENGINEERING TOLERANCES, OR THEORETICAL BOUNDS.

Step 3: FIND THE TerM \(A_{N+1}\) THAT SATISFIES THE ERROR BOUND

- START wiTH \(N=T1),

- CaLcuLaTe \(a_{n+13)),

- CHeck IF \(A_{n+1} \LeqQ \vArepsiLoN\),
- IF NoT, INCREMENT \(N\) AND REPEAT.

Step 4: Sum Up 1o \(N\) Terms

- SUM THE SERIES UP TO THE \(N\)-TH TERM:

\[
S N=\suM _{k=1I"nC-1Dk+1} A_k
\]

- THE ERROR IS GUARANTEED TO BE LESS THAN OR EQUAL To \(a_{N+1}\).

STeP 5: CONFIRM THE APPROXIMATION

- VERIFY IF THE ERROR BOUND MEETS THE REQUIRED PRECISION.
- ApjusT \(N\) ACCORDINGLY IF THE BOUND IS NOT SUFFICIENT.

ExXAMPLES oF USING THE ALTERNATING SERIES ESTIMATION THEOREM

ExAMPLE 1: THE ALTERNATING HARMONIC SERIES

\[
S = \sum_{N=T1}"\INeTY \rrRAC{(- 1) {N+ 13 3{N}
\]

- To APPrOXIMATE \(S\) wiTHIN \(\VARePSILON=0.001)),
- Recoanize \(a_N = \rrRac{ T}{n}\),
- Fino \(N\) SUCH THAT:

\[

A_{N+1} = \rrAc{1}H{N+1} \LeQ 0.001
\]

\[

N+ 1 \ceq 1000

\]

\[



N \GEQ 999
\]

- THEREFORE, SUMMING THE FIRST 999 TERMS WILL GIVE AN APPROXIMATION TO WITHIN 0.00 1 OF THE ACTUAL SUM.

ExAMPLE 2: TAYLOR Series For \(\arcTAN x\) AT \(x=1\)

THE SERIES:

\[
\arcTAN T = \sum_{N=03"\INeTY \rRAC{(-1)"N}{2n+13

\]
- To ApprOXIMATE \(\PI/4\) WITH AN ERROR LESS THAN 0.0001,

- THE NEXT TERM:

\[
A_{N+13 = \rrac{1}{2(n+1)+13 = \rrAc{ TH 2n+3}
\]

- Fino \(N\):

\[

\rrAC{ 1}{2n+3} \Leq 0.0001
\]

\[

28 + 3 \Geq 10,000

\]

\[

N \GeQ 4,998.5

\]

- SUMMING UP To \(N=4,998)\) TERMS ENSURES THE ERROR IS WITHIN THE DESIRED BOUND.

BeNEFITS AND LIMITATIONS OF UsSING THE ASET

BENEFITS

- SIMPLE ERROR ESTIMATION: THE THEOREM GIVES A STRAIGHTFORWARD WAY TO ESTIMATE THE APPROXIMATION ERROR BASED
ON THE NEXT TERM.

- EFFICIENCY: IT HELPS AVOID UNNECESSARY COMPUTATION BY STOPPING ONCE THE DESIRED ACCURACY IS ACHIEVED.

- RELIABILITY: ENSURES THAT THE APPROXIMATION IS WITHIN A PREDICTABLE MARGIN OF THE TRUE SUM.

LIMITATIONS

- REQUIRES MONOTONICITY: THE THEOREM APPLIES ONLY WHEN \(A_N\) DECREASES MONOTONICALLY TO ZERO.
- ConNDITIONAL CONVERGENCE: |T DOES NOT APPLY TO SERIES THAT CONVERGE CONDITIONALLY BUT NOT ABSOLUTELY.
- POTENTIAL SLow CONVERGENCE: FOR SOME SERIES, TERMS DECREASE SLOWLY, REQUIRING MANY TERMS FOR HIGH ACCURACY.



- NoT UserUL FOR NON-ALTERNATING SERIES: |T ONLY APPLIES TO SERIES WITH ALTERNATING SIGNS.

ADVANCED CONSIDERATIONS AND V ARIATIONS

W/HILE THE BASIC ASE THEOREM PROVIDES A POWERFUL TOOL, ADVANCED SCENARIOS MAY INVOLVE!:

- SERIES WITH NON-MONOTONICALLY DECREASING TERMS: REQUIRE ALTERNATE ESTIMATION TECHNIQUES.
- ABSOLUTE CONVERGENCE: W/HEN THE SERIES CONVERGES ABSOLUTELY, DIFFERENT BOUNDS MAY BE MORE APPROPRIATE.
- ERROR BOUNDS FOR PARTIAL SUMS IN NUMERICAL METHODS: IMPLEMENTED IN ALGORITHMS FOR COMPUTATIONAL EFFICIENCY.

CoNcLUSION

THE ALTERNATING SERIES ESTIMATION THEOREM OFFERS A VITAL TECHNIQUE FOR CONTROLLING THE ACCURACY OF PARTIAL
SUMS OF ALTERNATING SERIES. BY UNDERSTANDING THE PROPERTIES OF THE SERIES—MAINLY THE DECREASING NATURE OF THE
TERMS AND THEIR LIMIT TO ZERO—YOU CAN DETERMINE PRECISELY HOW MANY TERMS TO INCLUDE TO MEET SPECIFIC PRECISION
REQUIREMENTS.

THIS THEOREM IS INVALUABLE IN BOTH THEORETICAL MATHEMATICS AND APPLIED

Use The Alternating Series Estimation Theorem To Determine
How Many Terms Should Be Used To Estimate

Use The Alternating Series Estimation Theorem To Determine How Many Terms Should Be Used To
Estimate
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