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(=) e ifx<0
= )I
I 22 fxz>0
The left hand limit of f ata = 0is lim f(z) = lim e = 1. The y=x*
z—l— z—0—

right-hand limit of f ata = 0is lim f(z) = lim z® = 0. Since these
22—l <0+

T 0

limits are not equal, lim f (2) does not exist and f is discontinuous at 0.

By Theorem 5, the polynomial +* — 1 is continuous on (—oo, 0c). By Theorem 7, In x 1s continuous
on its domain, (0, co). By Theorem 9, In(#* — 1) is continuous on its domain, which is
{t1 =130} ={¢|t* > 1} ={t|[t| > 1} = (—o0, —1) U (1, 0).

z+2 ifxz<0

(Le)

flz)= ¢ & fo<z<1 [0,2]/
9 _ ; (1.1)
x ifx>1 0.1] l\

f is continuous on {—oo, 0) and (1, oo) since on each of these intervals it is a / 0 \‘

polynomial; it is continuous on (0, 1) since it is an exponential

Now lim f(x)= lim (x+2)=2and l.'mrl+ flz) = lim_ e® = 1, so f is discontinuous at 0. Since f(0) =1, f is
a—0 az—0

z—0— z—0—

continuous from the right at 0. Also lim f(z) = lim e* = e and ]jm+ flz)= ]jm+(2 —x) = 1, so f is discontinuous
x—1— o w—s] w—s]

at 1. Since f(1) = e, f is continuous from the left at 1.

ex +2x if x <2
flz) =

¥ —ex fax>2

£ is continuous on (—oo,2) and (2, 00). Now lim f(z) = lim (c2® +2x) = 4c+ 4 and
x—2 r—2

lim f(z)= lim+{x3—c.r)=8—2c_Sofiscontim1ous & 4de+4=8-2 & 6e=4 & c=2 Thus forf
x—2 x—2

to be continuous on (—oo, 00), ¢ = %

flz) = 2* 4+ = — 3 is continuous on the interval [1,2], f(1) = —1, and f(2) = 15. Since —1 < 0 < 15, there is a number ¢
in (1, 2) such that f(e) = 0 by the Intermediate Value Theorem Thus, there is a root of the equation z* + = — 3 = 0 in the
mterval (1,2).
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