HOMEWORK 7 — SELECTED BOOK SOLUTIONS

17.9(A)
STEP 1: Scratchwork

[f(2) = fwo)| = | (z) = f(2)]
~p? 4
= |z — 2| |z + 2|
?
<€
Now if |[x —2| < 1, then —1 < 2 —2 < 1s0o 1 < x < 3, hence
3 < x+ 2 < 5 and therefore |x + 2| < 5. Hence

|:c—zy|x+2|g5|x—2|<e:»|x—2|<§

STEP 2: Actual proof

Let € > 0 be given, let 6 = min{l,%} > (0 and suppose |xr — 2| < 9,
then |z 4+ 2| < 5 and therefore

@)= f@) =l —2lle+2| <5le—2| <5(5) = e

Hence f(z) = 22 is continuous at xy = 2 O
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17.9(B)
STEP 1: Scratchwork

f(z) = flzo)| = |Va| =VE <e=|z] < €
STEP 2: Actual Proof

Let € > 0 be given, let § = €2, then if |x| < §, then

f(x) = flao)| = V| < Ve =ev

Hence f(z) = /x is continuous at zy = 0

17.9(c)
STEP 1: Scratchwork

[f () = flzo)| =

. (1
x sin (—)‘ = |z|
T

(1
sin (—)‘ <|z| <e
T

—_——
<1

STEP 2: Actual Proof
Let € > 0 be given, let § = ¢, then if || < §, then

1
sin <—>‘ <lz| < ev
T

—_——
<1

[f (@) = f ()| = |]




HOMEWORK 7 — SELECTED BOOK SOLUTIONS 3

Hence f(x) is continuous at zp =0 ]

17.9(D)
STEP 1: Scratchwork

f(2) = flao)] = |2 = (@0)°
= |le — $0| ‘.f? “+ xox + (Io)Z‘
< fa = ao| (|2l + |zl 2] + oo )
?

<€

Now if |z — zy| < 1, then

x| = | — 2o+ 20| < | — 20| + |20| < 1+ |20

And therefore

2 = ol (|l + 2ol [2] + o]
<o = ol ((1+ [wol)? + |zo] (1 + [ol) + o)

~~

C

<€

Which gives 6 = §

STEP 2: Actual proof

Let € > 0 be given, let § = min{l, g} > 0 and suppose |x — zg| < 6,
then |z| < |zg| 4+ 1 and therefore
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£(2) = fzo)l = | = w0 |22 + 2oz + (20)’]

<z = ol (ol + o] || + o)
<|x —zo|C

€
=ev

Hence f(x) = 23 is continuous at x ]

17.10(A)

The Sequence Way: Let (z,,) be a sequence of positive numbers
converging to 0, for instance x,, = % Then x,, — 0, but

Therefore f is not continuous at zy = 0.

The e — ) Way: Let € = %, then, if > 0, let x = any positive number
such that || < 4, for instance z = 4, then |z — 0] < 8, but

\ﬂ@—f@ﬂzﬂ—Ohﬂx%:e

Hence f is not continuous at xg = 0

17.10(B)
Choose x,, such that sin (1}) =1, so x%

n

= 5 +27n, so

1
Ty = ———
" %+27m
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Then z,, — 0 but g(z,) = sin(§ + 27n) =1 = g(0) = 0.

Hence g is not continuous at x¢y = 0
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