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FIGURE 2.24 Graph of the function
in Example 2.

THEOREM 6

A function f(x) has a limit as x approaches ¢ 1f and only 1f 1t has lefi-hand and
nght-hand lirmts there and these one-sided lmmts are equal:

lmf() =L &  lmf@=L and lim f(x) = L.

EXAMPLE 2
Atx = 0:
Atx = I:
Atx = 2:
Atx = 3:
Atx = 4:

Limits of the Function Graphed in Figure 2.24

hm,.p flx) = 1,
hm,—p f(x) and hm,.q f(x) do not exist. The function 15 not de-
fined to the left of x = 0.

hm, - f(x) = 0even though f(1) = 1,

lim, .+ flx) = 1,

hm, .} f(x) does not exist. The nghi- and lefi-hand homts are not
equal.

lim,—; f(—f:l =1,

lim, .y f(—f:l =1,

hm,—3 fix) = 1 even though f(2) = 2.

fim, s f(x) = limy e fx) = limya fx) = f(3) = 2.

hm, .y f(x) = 1 even though f(4) + 1,

hm, g+ f(x) and hm,_.g f(x) do not exist. The function 15 not de-
fined to the nght of x = 4.

At every other pomt ¢ m [0, 4], f{x) has limat f{c). m



