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Exercise 10,
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Exercise 11. Prove .
lir112(11:3 +1)=09. (1)

We will complete this exercise in two steps. Step one is Scratch Work and
step two is the Proof.

Scratch Work: To prove (1) we need to prove:
Ve>0 36>0 VzeR [(0<|z—2<8) =>|z"+1-9| <€

So given € > 0, we need to find § > 0 (in terms of €) so that for all real numbers
z satisfying 0 < |z — 2| < § we have |23 — 8| <

To deduce what § must be, note that 0 < |z —2| < & implies z # 2 and
9_ 6§ <z < 2+5. We can make a restriction to consider only those &’s that
are at most 1, i.e. § € (0,1]. Then z must be greater than 1 but less than 3
(z # 2), and since the polynomial 22 4+ 2z + 4 is bounded on the interval [1, 3]
by 19 (19 = 3% +2-3 4 4), we have:

il

‘13——8| l(m—?)(z2+2m+4)|
|z — 2| (z* + 2z + 4)

< 6-19.
Now, 6 - 19 < € if and only if 6 < {5, so we can pick § = min{l,fg}.

Proof: Fix e > 0 and let § = min {1, {5} Then for all real numbers z satisfying
0 < |z —2| <8 we have: = # 2, 1<2-6<zx<2+d6<3,and

I

‘IS—SI .(m—?)(m2+21'+4)|
|z — 2| (2% + 22+ 4)

< 6-19 < e
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