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Math 2300: Calculus Spring 2022

8.1 Sequences

Lechirer: Saroh Arpin
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It is o funetion whose domain iy positive integers: QK il %W OL Lven ¥'s
F(1) = a1, F(2) = o, ... f”') = ke ‘\\' n = 2’]

In Cale 1, we used limits to describe the behavior of function. Limits also apply to sequences. P ('2.\ - 4
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So flx) = -z is the Tunetion thal gives us this sequence, when we take the domain o be positive integers.

What is the end hehavior of this sequence?
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']'J.LT:.\R'ing (unctions Lo determine the limit of a sequence: I f(n) = a, and limg— o f{2) = L, then..
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If f(z) and g(x) are polynomials with the same degree, then lim Lo x) = the ratio of their leading

coefficients. To prove this:
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Three ways to show a sequence is decreasing:
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1. It a,, = @, for all n, then the sequence is decreasing.

¢ 2. MMy, dgr 2 0 for all wy then the seqnence s decreasing.
*3. If “;# = 1 for all n, then the sequence i3 decreasing,
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A zequence iz bounded if there exists some munber L such that |a,|< L for all L.
A sequence is onotonic if it is either strictly increasing for all @ or strictly decreasing for all .

Bounded monotonic sequences must converge. (Think aboul why?)
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A recursively defined se CQUOTGE is one where the definition of one term depends on the previous ones, You

may be familiar with' the Fibonacei seguence: 1,1,2,3.0,8, 13, ... w h“o!_fn =ifpry s f
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Examples

>

Wrile an expression for w,, for the sequenee thal bogins

Example 1: a < i
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Strategy: Find a way of expressing the numerator in terms of what term it 8 (n), and do the same for the
denominator.
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Example 4:

Suppose @, = (1 + ﬂ' . Find Lim (b,

Thiz one has a rllck to it, buf 1t %hould be familiar...Let’s use f(r) = (l + —']r 30 that we can use L'H if
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Let's eall this limit T, and then we can make nse of log's:
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Show 1, = i,’“ is decroasing.
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Example 6
Show u, = 1 s inereasing. %\'——-—_/-/_
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