MATH 331: SPRING 2013, DUE 1-24 START OF CLASS. PROBLEM SET 1

Show your work for computations and write complete sentences for proofs. Partial credit is available,
but I would like for these homeworks to help you improve your proof-writing skill. More importantly,
I hope these problems make the lecture clear. Thanks and enjoy.

"Topics: much of this corresponds to section 1.1 of Freitag & Busam. Note the problems in the text
have hints in the back of the text which are at times very insightful.

Problem 1 Write each of the complex numbers below in their cartesian form:

a. (841i)—(5+1)
b. 2/i

c. 3/i+1/3

e. 1%(1 4+ 1)?

Problem 2 Let z =2+ and w =1+ 3.

. find the cartesian form of z

T o

find the polar form of 2 and w, in particular find Arg(z) and Arg(w).

verify |zw| < |z||w|.

ol <

verify |z + w| < |z| + |w|.

Problem 3 Desribe the solution sets of the following complex equations:
Im(z) < -2

|2z —i| =4

|z| = Re(z) + 2

|z —i] < 2

lz—1|+|z+1] =7

P P o T p

Problem 4 Find all solutions of z* = 27. Factor P(z) = 23 — 27.

Problem 5 Complete the proof of associativity of multiplication (item 2. of the Theorem on page 3
of my notes). I worked out z;(2223), you need to work out (z122)23 in the same fashion.

Problem 6 Prove property 3. on page 3 of my notes. Your proof should utilize the * notation.
Problem 7 Prove properties 1 and 4 from page 4 of my notes.

Problem 8 If X € M then X = [ § _;b } Show that M forms a complex number system with

respect to the usual matrix operations.



a. show that there is a subset Mg of M which corresponds to real numbers. In particular,
explicitly construct @ : R — Mg and show & is a bijection such that O(zy) = ¢(x)®(y) and
®(z + cy) = ®(z) + cB(y) for all z,y,c € R.

1 . :
b. Solve X2+ I =0 where I = [ 0 {1) ] is the identity matrix.
c. Remark on the number of solutions you found in the previous part.

Problem 9 Show e*ti™ = —g2,

Problem 10 Show that |z + w| < |2| + |w| and |2| — |w| < |2 = w]| for all z,w € C. (see the hint to
problem 3 of page 19 Freitag & Busam )

Problem 11 Work out problem 4 of page 19 Freitag & Busam.

Problem 12 Suppose z # 0 for the sake of k¥ < 0. Prove by induction that}}:i{f‘ = (z*) for all k € Z.
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