1. CHAPTER 1 SECTION 9: USING SIMPLIFICATION TO EVALUATE LIMITS
ALGEBRAICALLY

In this section, we further develop the idea of finding a limit by using algebra to
re-write the expression. We can then use the following property to evaluate many
limits.

Recall from section 1.8 notes: If f(z) = g(z ) for all x in an open interval contain-
ing a (except possibly at a), then hm f(z) = 1m g( ).

Example 1.1 (1.9 WP Homework Question 3, Text 19). Use algebra to evaluate
the limit. Tim AT = 1/4
h—0 h

vV 4—-3
Example 1.2. Use algebra to evaluate the limat. lin% ve+e-o =
T xr —



Chapter 1 Section 9: Further Limit Calculations using Algebra

Example 1.3 (1.9 practice question in text 43). Find all values for the constant k

such that the limit exists.
o 2 —kx+5
lim ——

=5 32 — 2x — 15

Example 1.4 (1.9 WP Homework Question 8, Text 57). FEvaluate the limit using
algebra.

) 2e3% — 1
lim ———— =
z—o00 HedT 4 e + 1
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2. THE SQUEEZE THEOREM

Theorem 2.1. If f,a, and b are functions such that
b(z) < f(z) < a(x)
for all x around ¢ (except possibly at c), then
}31_)12 b(x) < ilg(l: f(z) <lima(z)

Tr—C

Theorem 2.2 (The Squeeze Theorem). If f,a, and b are functions such that
b(x) < f(z) < a(x) and limb(x) = L = lim a(x)
Tr—cC Tr—cC

for all z around c (except possibly at c), then
lim f(z) = L

r—cC

. sin® z
Example 2.1 (1.9 Text 60). Prove: xh_)rgom =0
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Example 2.2 (1.9 Text 38). Find lirr(l) f(z) if, for all x,
T

4cos(2z) < f(x) < 32° + 4.



