Some Limit Laws
(discussed in class and text)

Suppose c is a constant and that

limf(z) = L and limg(x) = M where L, M are numbers

r—a

Then
L lim (f(@) +g(r)) = lm (@) + limg(x)

=L+ M
(limit of a sum is the sum of the limits)

2. 1lim (f(x) —g(z)) =limf(z)— limg(z)

r—a r—a Tr—a

= -L-M
(limit of a difference is the difference of the limits)

3. lim cf(x) =climf(x) = cL

(can factor a constant ¢ out in front of the limit)

4. lim(f(z)-g(x)) =limf(z)- limg(x)

Tr—a Tr—a Tr—a

=L-M

(limit of a product is the product of the limits)
. f(x) B lim f (=)
> m ) = @)
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= NL assuming denominator M # (

(limit of a quotient is the quotient of the limits (if no 0 in

denominator)
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Which statement is true?
A) None of these limits exist
B) One of these limits exists and the other two do not exist
C) Two of these limits exist and the other does not
D) All three of these limits exist

E) I'm not sure
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Example: Find lim2
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Q2: Simplify ( % — tQ—iLt ) as much as possible.
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The Squeeze Theorem If f(x) < g(x) < h(x) when x is near a (except
possibly at a) and

lim f(x) = lim h(x) = L

X—d r—a

then lim g(x) = L

il

This also applies for limits of the form lim , lim, and when L = + oo

r—at T—a~

Example:  What is lim & sin(1)

For all 2: —1<sin(2) <1

When x > 0,

multiply by z to get —z <sin(1) <=
T 1 T

f(x) g(z) h(z)
As x — 0% both f(z) — 0and g(x) — 0 so the Squeeze Theorem says that

1. — 1. . l — 0
lim g(z) = lim 2 sin(;)

Exercise: Explain why it is also true that lim = sin(%) =0.

z—0~

Just for reference, you can “see” this limit by looking at the graph
(the graphs of x and — x are included to help visulaize the Squeeze Theorem):




