Solution of Exercise 2.3

EX.22
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EX.40

—1 < sin (71'/]3) <1l= el < esin(w/x) < el = \/E/6 < \/Eesin(w/x) < \/Ee.
Since lim,_,o+ (v/7/€) = lim,_o+ v/7e = 0 ,we have lim,_,o+ [/ (7/#)] = 0
by the Squeeze Theorem.
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EX.45

Since |z| = —z for x < 0,we have lim,_,o- (% — ﬁ) = lim,_,o- (% — }z) =

lim,_,o- % ,which does not exist since the denominator approaches 0 and the
numerator does not.

EX.46

8 |

Since |z| = z for > 0,we have lim, o+ (* — |71\) = lim, o+ (2 — 1) =
limw_>0+ 0=0

EX.52

(a)

(b)
(i)

lim, o~ f(z) = lim, ,o+ f(x) =0, so lim,_, f(z) =0
(ii)

Asz —(3)", f(x) = 0, s0lim, ,(x)- f(z) =0
(iii)

Asz — (5)7, f(@) = =1, 50 lim, )+ f(z) = —1
(iv)

Since the answers in parts (ii) and (iii) are not equal , so lim, = f(x) does
not exist.

(c)

lim,_,, f(z) exists for all @ in the open interval (—m,7) except a = —F and
a=7.
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EX.53

lim, yo- f(z) =1—2=—1,lim, o+ f(z) =2—-3=—1, s0 lim, 5 f(x) =
—1. f(2) =2—-2=0, hence lim,_,, f(x) exists but is not equal to f(2).

EX.59

Observe that 0 < f(z) < 2? for all z , and lim,_,c0 = 0 = lim,_,o 2. So , by
the Squeeze Theorem , we have lim,_,o f(z) = 0.

EX.63

Since the denominator approaches 0 as z — —2, the limit will exist only if the
numerator also approaches 0 as © — —2. In order for this to happen, we need
lim, , »(3z2 +ax+a+3)=0&3(-2)*+a(-2)+a+3=0&12—2a+
a+3=0<x a=15 With a = 15, the limit becomes lim,_, o 35152418
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= lim,,_»



