[MarH 331 MiSSION 2 |

Same as Missionl. Enjoy!

Problem 13 Your signature below indicates you have:

(a.) I have read Sections 2.1 — 2.3 of Gamelin:
(b.) I have read Cook’s guide to Sections 2.1 — 2.3 of Gamelin:

Problem 14 Let S, = C — e™[0,00); this is C with the ray at # = a removed. Furthermore, define
Log,(z) = In|z| + iArg,(z) where we define Arg,(z) to be the single element found in
arg(z)N(a, a+2w|. Calculate the discontinuity at # = « by following any circle y(t) = Re
with parameter values t € (a, &+ 27]. Compare Log,, (v(a -+ 27)) and lim,_,,+ Log, (v(1)).

Problem 15 Show sin(z + w) = cos(z) sin(w) + sin(z) cos(w) for all z,w € C. Then use the relation of
sinh(z), cosh(z) to sin(z), cos(z) to derive a corresponding identity for sinh(z + w).

Problem 16 Let H = {z € C| Im(z) > 0}.

(a.) show with a sketch 1+ ¢ is an interior point of H.
(b.) show every point in H is an interior point of H. Your argument may be guided by a
sketch, but it should also be supported with explicit inequality arguments.

Problem 17 Let a, = 2™ for n € N.

(a.) for which z € C is a, a bounded ?
(b.) for which z € C does a, form a convergent sequence ?

Problem 18 Show C* = C — [0, co) is star-centered by proving any p € (—co, 0) serves as a star center
for C*. Your solution may be graphical, but, please explain your picture.

Problem 19 Let f(z) =1/2%

(a.) Show f’(z) = —2/2® by calculating the limit of the difference quotient.
(b.) Use the formulas given on page 36 of the guide to show f'(z) = —2/23

Problem 20 Let g : dom(g) C C — C. Prove the following:
If limp_y0 g(h)/|h| = O then limy_,o g(h)/h = 0.

Problem 21 Show f(z) = z+ Z is not complex differentiable at any point in C.

Problem 22 Use the CR-equations to show % sin z = cos z.

d
Problem 23 Give a proof similar in style to Examples in 2.2 of the guide to show 523 =8z"

Problem 24 We wish to show C is complete. The heart of the claim follows from |FRe(w)| < |w| and
|Im(w)| < |w| paired with the fact we assume R is complete. Show C is complete.
To sketch the solution: assume z, = T, + iy, is a Cauchy sequence in C. Apply the given

inequalities to argue x,, and y, are Cauchy real sequences and hence converge to x and y
respective. Finish the argument by showing z, — © + iy.
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