lim f(z) = lim a,z" 4 ap_12" 1 + ... + a1z + ag
T—a r—a

= lim [ap2z™] 4 lim [a,_12" 1] + .... + lim [ay2] + lim [ao]
r—a r—a r—a r—a

= ay, lim [2"] + a,—1 lim [2"7Y] + ... 4+ a1 lim [z] + lim ag
Tr—a r—a r—a r—a
= a,(lim 2)" + a,_1(lim )" + ... + a1 (lim z) + a
r—a r—a r—a
=apad” + ap_1a" '+ ...+ ata+ag = f(a)
Example Find the lin15(2:c2 — 3z +4).
T—

We will use the same steps as we did in the proof of the above Corollary.

lim (222 — 32 4 4) = lim 2% — lim 3z + lim 4 by Law 1
z—5 z—5 T— z—5
=2 lim 22 — 3 lim z + lim 4 by Law 2
z—5 T— r—5
= 2[lim x)*> — 3 lim = 4 lim 4 by Law 5
r—5 r—5

z—5

=2(5)% - 3(5) +4 =39

Example Find the zl_i)H_12 %
First note that lim25 —3x=5-3 litm ,T= 11 # 0. So we may use the
rT—— r=to—

Law 4 for quotients.

: 3 2
R N S xlirr_12x + 2x 1
lim =

——2 5—3xr lim25—3x

T——

(=23 +2(-2)?-1 -1
11 11

Theorem If f is a rational function and ”a” is in the domain of f, then

lim f(z) = (a).

After the Example above the proof of this theorem should be clear. Let’s
see what happens if ”a” is not in the domain of our rational function.





