Section 2.3 Il

33. Let f(x) = —z°, g(z) = =” cos 20wz and h(x) = = Then h
—1<cos20mz <1 = —2®<2’cos20mz <z’ = f(z)<g(x) < hix).

So since ]in'}J fl=)= lirr%lh(.r} = 0, by the Squeeze Theorem we have

lim g(x) = 0. -1

3. We have lim (4z — 9) =4(4) — 9 =7and lim (2 — 4z +7) =47 —4(4) + 7 =7 Since 4z — 9 < f(z) <2’ —dz +7

forz = 0, lin}‘f(.r} = T by the Squeeze Theorem.

4. 227 — 2| = [2*(2x — 1)| = |2®| - 22 — 1| = 2 |22 — 1

2r—1 if 2za—1>0 2xr—1 if >056
2 _1= =
Pe=1=1_0z-1) if20—1<0 " {—(@e—1) z<05

So |22% — 2*| = 2®[—(2z — 1) forz < 0.5.

2z —1 2r—1 —1 —1 —1
Thus, lim —e—  — lim ———e—— " = Jim —=—————— — 4
e 8- 223 — 22|  a—08- 22 —(2x —1)] =—0s- «*  (05)2 025
45. (a) ¥ (b) (1) Sincesgnz=1forx >0, lirn+ sgnx = lirn+ 1=1.
a—0 a—0

14
(1) Sincesgnx =—1forx <0, lim sgn x = lim —1=—1.

0 X z—0— z—0—

| (i) Since lim sgnzx # lim sgnx, lim sgn x does not exist.
z—0— =01 z—0

(iv) Since [sgnz| =1forz #£ 0, lin}' |[sgnz| = lin}pl =1

o . z*—1 : ¥ —1 . ¥
#.@ O lim F(z)= lim o= = lim ——7 = lim (@+1)=2 © 1/
. x?—1 x?—1 0
lim F(z)= U = lim —/——— = lim — 1)=-2 t
(u) z:—lorln_ (IJ :—I.Iil_ |.'r — ].l T—1— — (.’r — 1:} z—loril_ (x + ] \ 1 X

(b) No, lim F(z) does not exist since lim, F(z)# lim F(zx).
=— z—1 z—17
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49. (a) () [z] = —2for—2 <z < —1,50 lim+lx]] = lim (—2)=-2
B——2

o——2
@ z]=-3for—3<z<-25 lim [x]= lim (-3)=-3
o——2 T——2

The right and left limits are different, so lim_ [] does not exist.
(1) [z] = —3for—3 <z < —2 s0 mllflz_4 [=] = ml}ﬂ_; (—3)=-3.

®) W]=n—-1forn—1<z<n,s0 lim [z]= lim (n—1)=n—1

(i) [z] =nforn<z<n+1,50 lim [z] = lim n=mn.

T—n T—T

(c) lim [z] exists < < isnot an integer

55, lim [£(x) — 8 = lim |18 (o )| = pig T8

1 Im = =7 Im-1)=10-0=0

Thus, ]imlf(:r:} = lim1 {[f(z)—8]+8}= liml[f(,r} — 8]+ limlS =0+8=8.
&_18 does not affect the answer since it’s multiplied by 0. What’s important is that lim fz) -8
r—

Note: The value of lim
z—1 z=—1 xr— 1

exists.
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