Sequences Worksheet Math 141 February 20, 2013

Name: Section:

Remember: A sequence is an ordered list of numbers.

A Library of Common Sequences

Many sequences are combinations of easily described sequences.
Write out the first 5 terms of each common sequence.

Even Numbers:

()7, =§21,23,23,29, 25, §= 33,1680, - f

Odd Numbers:
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Alternating Signs:
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Squares:

(e} = 132339587 L f= {14 216,35, ..

Powers:
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For some sequences, simplifying the terms is not helpful.
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Extracting a Sequences’ Definition

Sequences made by combining common sequences

Eg. Find a formula to define the sequence

3 -4 5 -6
52571257625
1. How can you generate the pattern of the sign (positive/negative)?

{11—1111 -1/"'} Can oe W M”\'a- AL L’l)

2. How can you generate the number on the top?
{3) "’) 5969 3 Can bL &.@1&9\ M.‘ta, a,\:(v\%-a)

zx\ “z 1 a.,
3. How can you generate the number on the bottom?

§S, 25, 125, €253 - can ot &@.AQ waing A= G

4. Puttmg it together Gp = ‘é_‘-)_‘&al

— e e e e e S S —————

Sequences made by re—mdexmg common sequences

1. Consider the sequence {2,3,4,5,...}

The n'* term in this sequence is the (n+ 1)* counting number.
Remember that the n'* counting number is n. Therefore, a, = (n+1).

2. Consider the sequence {6,8,10,12,...}

The n'" term in this sequence is the (n + 2)" even number.
Remember that the n'* even number is 2n. Therefore, a,, = 2(n+2).

Double check this by writing out {2(n + 2)}oo y =
n=

3. Consider the sequence {5,7,9,11,...}

The n'* term in this sequence is the (n + 2)" odd number.
Remember that the n'* odd number is 2n — 1. Therefore, a,, = 2( n+? ) 1 2 n+ 3

]
Double check this by writing out {2'\-\'3 } i a+3 2.'21-3) Qe 3-}3) j
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Finding Limits of Sequences

Using tricks for functions

Sometimes the limit of the sequence (list of numbers) is the limit of the defining function.

7 3 ) — 00
‘ 1. Let a, = %. What is the limit of the sequence (list of numbers) {an} ?
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-, 2. Let a, = . What is the limit of the sequence (list of numbers) {an} _1? |
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! 3. Let a, = % What is the limit of the sequence (list of numbers) {an}oo ?
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4. Let a, = % What is the limit of the sequence (list of numbers) {an}oo ?
+ mL " n=1 -
ngrolo n+1 m+l T s+ 1 n+1
©3 s{la.m.m ’
By thinking carefully and  lim I oy / '~ t+ - O

Sometimes the limit of the sequence (list of numbers) is NOT the limit of the defining fun(':'glon

1. If ap, = sin(n), then {sin(1),sin(2),sin(3),sin(4),...} diverges
because it oscillates between —1 and 1, taking on many different values.

To see this, use your calculator to evaluate sin(n) for n = 1,2,3,4,5,6,7,8,9, 10.

2. If an = sin(27n), then {sin(27),sin(4r), sin(67),sin(87), ...} converges
because a,, is always equal to 1.

3. If a, = sin(mn), then {sin(),sin(27), sin(37),sin(4r),...} diverges
because it alternates between two values, —1 and 1.
In conclusion:

Always do a “sanity-check” for your answer. If you plugged in actual counting numbers, what
would the sequence (list of numbers) do? If you aren’t certain, actually do plug in numbers!



