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Lab Assignment

Complete ALL Lab Assignment Questions (with codes, computation
results, and brief response questions from page 3~4)

Submit “lastnamelLab10.nb”
and “lasthamelLab10.pdf” (File->Save As - pdf) on Canvas

Deadline: Tomorrow 11:59pm

Correct computation results (without codes) are available on Canvas
— Files- Lab-Lab 10 Taylor Polynomials and
Series - lab10_examples_hints



Series

« Syntax: Series[f[X], {x, a, N}]

* Gives expansion of f[X] in terms of (x-a)*k and output up to (x-a)"¥ (N-
th degree Taylor polynomial, around x=a)
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* The full Taylor series is when n - Infinity. v

This series equals to f[x] itself when it converges. z:: (1 —a)



/INormal

* Add “// Normal” after Series]..] will give us an
expression without the Big-O term

 Example: Suppose f[x_] = 1/(Sgrt[x*4 + x"3 +
1]) was defined. Then

Inf30]:= T3[x_] = Series[f[x], {x, 8, 3}]

3
X 4
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In31]:= T3[x_] = Series[f[x], {x, 0, 3}] // Normal
3
Oufdl}= 1- —
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SeriesCoefficient

» Syntax: SeriesCoefficient[f[x], {x, a, N}]

» Gives the coefficient of the (x-a)"M term of the
Taylor series of f[X], centered at x=a

Ingl]- Series[f[x], {x, @, 18}]

3 4:{4 2:-{5 4:{5 4:-:T S:{E 2:{9 4:-{1'3 11
Gi]= ® — 2:-{ + 2 X +

+ +0[x]
3 3 15 a5 3]_5 3]_5 2835

Injg3) = SeriesCoefficient[f[x], {x, ©, 5}]
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Outlsl= —

SeriesCoefficient

» Syntax: SeriesCoefficient[f[X], {x, a, N}]

» Gives the coefficient of the (x-a)"M term of the
Taylor series of f[X], centered at x=a

sa)= Series[f[x], {x, 1, 18}]
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FiIndSequenceFunction

* Syntax: FindSequenceFunction| (List) , n]

* FindSequenceFunction will try to find the
general formula in terms of n, based on the
iInput List (a list of some numbers).

Injsg):= FindSequenceFunction[{2, 4, 6, 8, 18}, n]
Outléd= 2 n

In[70]:= FindSequenceFunction[{1, 4, 9, 16, 25}, n]

i 2
Ouli70]= N

In[71]:= FindSequenceFunction[{2, 4, 6, 8, 18}, k]

outl71]= 2 k



Having Mathematica Try and Determine the General Term Formula

n1]= Clear[f, x]
Tlx ] =xExp[-2x]
TaylorList = Table[SeriesCoefficient[f[x], {x, 8, n}], {n, ©, 10}]
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n4= a[n ] = FindSequenceFunction[TaylorList, n]

|:_l} n 1—21'”
Outf4}=

Pochhammer |1, -2 + n]

In[5= SumConvergencel[a[n] *x"n, n]

Outlil= True



Having Mathematica Try and Determine the General Term Formula

n1]= Clear[f, x]
Tlx ] =xExp[-2x]
TaylorList = Table[Ser1

efficient[f[x], {x, ®, n}], {n, ©, 10}]
Oulf?}= e ¥

ouiEe 1@, 1, -2, 2 - 4 4 8
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n4= a[n ] = FindSequenceFunction[TaylorList, n]

l:_l::l n 1—21'”
Outf4}=

Pochhammer |1, -2 + n]

In[5= SumConvergencel[a[n] *x"n, n]

Outlil= True



Wrong Correct

ClearAll e ClearAll[s]
cos(1-e”x) * Clear[s]
Findsequencefunction[TaylorList, n] ¢ Cos[1-Exp[x]]
Seriescoefficient[f[x], {X, a, n}] * Cos[1-E"X]

Sumconvergence[x*n, n] FindSequenceFunction[TaylorList, n]

SumConvergence[x"n, K] SeriesCoefficient[f[x], {X, a, n}]

N
SumConvergence[x*k, n] SumConvergence[x™n, n]
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