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M33R - Complex Analysis
Problem Paper 1 - due 29 Jamuary 2007

. Prove that if z;2,25 = 0, then at least one of the three factors must be zero.

Hint: Try to prove a simsler resull for twe factors zy: = 0, ond then write (z12;)z3 = 0.
Solve the equation 2% 4 z 4+ 1 = 0 for z = (z, y) by writing
(z.y)(x.u) + (z.9) + (1,0) = (0,0)

and then solving a pair of simultaneous equations in z and y.
Hint: Since no real number satisfies the equation z° + z + 1 =0, we can assume that y # 0.

Prove the following identities:

Show that the equation |z — 23| = R of a circle, centred at z; with radius R, can be written

|2* — 2R(z%5) + |20l = R".

By writing the individual [actors on the left in exponential form. performing the needed oper-
ations, and finally changing back to rectangular coordinates, show that

(a] Bif(24+1) =1+2i,
(b) (=147 = —8(1+3).

Show that if R({z) = 0 and R{z;) = 0, then

Arglz2;) = Arg{z) + Arg(z)

Show that
= .
arg (z—:) = arg(z;) — arg(z).




