Lesson 1-3b
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Objective

Students will...

- Be able to evaluate the limits of composite
functions.

- Be able to define and use the Squeeze
Theorem.

- Learn three “special” limits.



Composite Functions

Recall that a composition of functions, or composite function f ° g (also
called a composition of f and g) is defined by

(feg)x) = f(gx))

When it comes to limits, the following is true:
If f and g are functions such that

(feg)x) =flgx))ie. limg(x) = L and limf(x) = f(L),
then,

limf(g(x)) = f(lim g(x))) = L

(See proof in the textbook)



Example
Let f(x) = v/x and g(x) = x? + 4. Find li%f(g(x))
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The Squeeze Theorem
J—
@x) < f(x) < g(x) forall x in an open@containing c, except

possibly at c itself, and if imh(x) = L = limg(x), then...
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lim f(x) exists, and limf(x) = L
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(barring and jump discontinuity, i.e. piecewise functions)
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I'he Squeeze Theorem
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Application of the Squeeze Theorem

The main application and the usefulness of the Squeeze Theorem is how
it can be used to show a few “special” limits. Now, to actually use the
theorem and to show work it requires some rigor and finesse that won’t

be necessary for this particular course. Again, see the textbook if you
want to see their proofs.

Theorem 1.9- Three “Special” Limits

sin x 1-cos x

1
1. lim i | 2. lim =0 3.lim(1+x)x=e




~Example
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Homework 8/26

TB 1.3 #27-35(odd), 67-77(odd), 113-118



