Homework #3

1. Find the limit or show it does not exist
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2. Revisit the property

lim f(2)g(z) = (lim f(z)) (lim g(z)) =0
z—20 zZ—20 zZ—20
for the case of lim,_,.; g(z) = 0.

(i) Provide an example case (for either real-valued or complex-valued func-
tions) when the property holds, and an example for when the property does not

hold.

(ii) Show that the property holds if |f(z)| < M for some positive constant M
in the neighborhood of z;. You may want to return to the delta-epsilon description
of the limit.

3. Find the derivative and/or state where the derivative does not exist
(i) f(z) = R(2)
(ii) f(z) =0if 2 =0 and f(2) = z%/z otherwise
(iif) f(2) = (22 +14)°
(iv) f(2) =
(v) f(z )—z +iy? for z =z + 1y
4. Use the definition of a derivative to show the following: Suppose f(z0) = g(20) =0
and that f’(z0) and ¢'(z0) exist with ¢'(zp) # 0. Then
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5. Show that e* is analytic everywhere (entire).
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2. Revisit the property

~li_1>l~l f(2)g(z) = <~li_1>1~1 f(,:)> <~li_1>1_1 g(:)) =0

for the case of lim, ., g(z) = 0.

(i) Provide an example case (for either real-valued or complex-valued func-
tions) when the property holds, and an example for when the property does not

hold.

(ii) Show that the property holds if | f(z)| < M for some positive constant M
in the neighborhood of z,. You may want to return to the delta-epsilon description
of the limit.
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3. Find the derivative and/or state where the derivative does not exist

(i) f(2) = R(2)
(ii) f(z) =0if z =0 and f(z) = z?/z otherwise
(iii) f(z) = ( 2 +1)°
(iv) f(2) =
(v) (:)—1 +iy? for z =z + iy
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4. Use the definition of a derivative to show the following: Suppose f(20) = g(20) =0
and that f'(z9) and ¢'(zo) exist with ¢’(zy) # 0. Then
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5. Show that e® is analytic everywhere (entire).
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