Daily WW #2

Choose which to compare to
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using the Comparison Test. Determine convergence vs divergence.
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Daily WW #2, continued

Choose which to compare to
/Oodx /Oodx /Oodx > dx
1 X 1 X2 p X3 1 VX
using the Comparison Test. Determine convergence vs divergence.
o0 *0O0 d
1.0§/ 3X de/ % X+1>x3=0< 3X <i
1 X +]_ 1 X x° + 1 X3

 dx N * X
—= converges
1 X2 & 1 X3 + 1

°° 2 + cos(x) °° dx
2. ——dx > —
1 VX 12 VX .
(2+cos(x) >2—-1= +\C/O;(X) > \/;>
> d 2
x diverges = / ls() dx must diverge.
1 Vx
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Goal:

» We've seen that in some cases, adding up an infinite number of
numbers — an infinite sum— makes sense:

io: 1 k see I’T:‘IS to 1
2

k=1
1
0<) =< 1

» Goal: Work toward formalizing the idea of an infinite sum.

» In order to do this, first must discuss infinite lists of numbers —
Sequences.
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Sequences:

» Formal Definition: A sequence of real numbers {a;} isa
function whose domain is the set of integers, starting with some
integer no (often 0 or 1). The terms of the sequence are the
individual outputs of the function: for each positive integer k > ng,
the output ay is called the kth term of the sequence.

Example The function a(k) = 2k, for k = 0,1,2,3,. .. defines the

sequence
{an}io ={1,2,4,8,16,...}
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Sequences:

» Formal Definition: A sequence of real numbers {a;} isa
function whose domain is the set of integers, starting with some
integer no (often 0 or 1). The terms of the sequence are the
individual outputs of the function: for each positive integer k > ng,
the output ay is called the kth term of the sequence.

Example The function a(k) = 2k, for k = 0,1,2,3,. .. defines the

sequence
{an}io ={1,2,4,8,16,...}

In this example, since 1 = a(0), 1 is referred to as the Oth term and
denoted ap. Since 2 = a(1), 2 is the first term, aj, etc. We call 2%
the general term a.
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Question:

Find a symbolic expression for the general term ay of the sequence

{0,3,6,9,12,15,...}
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Question:

Find a symbolic expression for the general term ay of the sequence

{0,3,6,9,12,15,...}

Answer: {0,3,6,9,12,15,...} = {3/(}26:0
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Question We Can Ask About Sequences:

What are the terms of the sequence doing in the long run? Are they

increasing without bound? Bouncing around? Approaching some specific
value?

» In other words,

Do the terms of the sequence converge to a limiting value L, or do

they diverge, either by approaching +o0o or by not approaching
anything at all?

» To determine convergence/divergence, use the same basic idea behind
convergence and divergence as we always have — but . ..

> ...be aware difference is that our domain is just integers rather than
all real numbers.
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