2.2 Tne Limit of a Function
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Suppose f (x) is defined when z is near the number a. (This means that f is defined on some open

interval that contains a, except possibly at a itself.) Then we write

lim f(z) = L L\W] ‘?&) - z/

XK=

and say

“the limit of f(x), as z approaches a, equals L”

if we can make the values of f(z) arbitrarily close to L (as close to L as we like) by restricting z to

be sufficiently close to a (on either side of a) but not equal to a.
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Find lim

r—0

3 cos OX,
X, Y1 10000
—0.01 | 9.887503 x 10°
—0.001 | 9.999775 x 107°
—0.0001 | 9.999999 x 10"

0 1x10
0.0001 | 9.999999 x 10
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and say that the left-hand limit of f(z) as = approaches a [or the limit of f(x) as z approaches a

from the left] is equal to L if we can make the values of f () arbitrarily close to L by restricting = to

be sufficiently close to a with z less than a.

We write L [ M ? (){j - L
Y

and say that the right-hand limit of f(z) as z approaches a [or the limit of f(x) as z approaches a

from the right] is equal to L if we can make the values of f () arbitrarily close to L by restricting =

to be sufficiently close to a with x greater than a.
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3.9 0.25317808
3.99 0.25031302

3.999 0.25003126
4 undefined
4.001 0.24996876
4.01 0.24968802
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