
Math 142
Spring, 2006 Name:
The precise definition of a limit, part 2

Definition 1 Let f be a function defined on some open interval that contains a number a, except
possibly a itself. Then limx→a f(x) = L if for every number ε > 0 there exists a corresponding
number δ > 0 so that if

0 <| x− a |< δ

then
| f(x)− L |< ε

Equivalently, if −δ < x− a < δ then −ε < f(x)− L < ε.

Or, if δ < x− a < δ then L− ε < f(x) < L + ε.

i.e., if we are given a small interval around L then we can find a small interval around a so that f
maps (a− δ, a + δ) into (L− ε, L + ε). And this must work for every epsilon.

1. Look at the function f(x) =
√

x− 3. We know that the

lim
x→7

√
x− 3 = 2

(a) How close does x need to be to 7 for f(x) to be within .001 of 2?

(b) How close does x need to be to 7 for f(x) to be within ε of 2?

2. Look at the function f(x) = −3x− 2. We know that

lim
x→−1

f(x) = 1

(a) How close does x have to be to −1 for f(x) to be within 0.03 of 1?

(b) How close does x have to be to −1 for f(x) to be within ε of 1?

3. Look at the function f(x) =
4
x

. We know

lim
x→2

4
x

= 2

(a) How close does x have to be to 2 for f(x) to be within 0.4 of 2?

(b) How close does x have to be to 2 for f(x) to be within ε of 2?
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