Solutions to Homework Assignment 8

MATH 345-01
Section 18, Page 54
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1. (a) Let € > 0 be given, and let § = e. Then 0 < |z — 29| < § = |R(2) — RN(20)| = |N(z — 20)| <

|z — 20| < 6 = ¢, as desired. Thus lim Rz = 2.
zZ—r2z0

(b) Let € > 0 be given, and let 6 =e. Then 0 < [z — 20| <d = [Z—Zo|=|z— 20| =|z—20| < I =,
as desired. Thus lim z = Zg.

zZ—r20
52 22
(c) Let € > 0 be given, and let § = €. Then 0 < [z — 0| < § = Z—O‘ = el = |z| < delta = e,
as desired.
3. You can do these.
) 422 . 4/22 . 4
10 @t e = I ey =
1 —1)3
(b) lim - =00 <= lim (Cintdls = 0, which is true.
z—1 (Z — 1)‘3 z—1
241 1/2—-1 — 22
(¢) lim G =00 <= lim/zizo = lim >~ = 0, which is true.
z—00 z — 1 z—>01/2’2+1 z—>01—|—22

11. T is what’s called a linear fractional transformation or a fractional linear transformation.
These have lots of nice properties.

d
(a) If ¢ =0, then lim ——— = lim - 0, so lim T'(z) = oco. (Note that if ¢ = 0, then a # 0
z—0 a/z+b z~>0a—~—bz Z—r00
by the assumption ad — be # 0.)
a/z+b . a+bz a cz+d

= 0, as desired.

(b) l%T(l/Z) - ,ll—r&) C/Z+d - 21—1;% c+dz - E and z—1>1£r(li/c az+b



