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PROBLEMS (4)

1. Prove that triangles with vertices a,b, ¢ and o', ¥, ¢’ are (directly) similar iff

1 1 1
det| e b ¢ =0 .
a b

2. (a) Prove that a,b,c € C constitute the vertices of an equilateral triangle iff
1 11
det|a b ¢c | =0.
b ¢ a
(b) Prove that the roots of the equation
224+ AP+ Bz+C=0

constitute the vertices of an equilateral triangle iff A? = 3B.

(c) Prove that 0,a,b € C constitute the vertices of an equilateral triangle iff
la|? = |b|> = 2Re(abd) .
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PROBLEMS (5)

1. In each of the following cases decide if the set of complex numbers z which satisfy
the given relation is open closed, bounded, compact, connected :

(a) |z —i[ <1

(b) |z —2| > |z -1

z—1
(©) z+1’:1
d) |2 -1]<1
(e} [2*|=1Im(z)
(f) quiﬁ=o



§15. The fvmdammlfu\ theorem 0{: algebrn :

7 —=
Theerem Evcrg non- censtand Pl\léhnmfnl with complex
cotfficlents  has a roet o C . \ﬁ@. M“_“,shnt

~
Proof : (Ehmcnhrﬂ proof duete € Lanc\ﬁu) Consider fo GGYX]
1l
4% p(g)—r @ a5 F—r® gzpeﬁsuc\\“ # ©
ln{\;m = h’(‘!o)\ Ve
el
2° Assame w,l.eeg. that g =0 Reflacc if necessary,
plz) by p(Z+ %o ).
=1 | i sar
3’ Assume w,\,o,s. that ?(0) =1 Re? ace , 1{ necessary
\\g('“ P(-?.') %j (P(O ) ?(-2)
f.nrnmtmz °
. K - "
4 plz) = 1+a%+a2+....+a”z
It

and we may assume,/\ 4 hat a =-1 ¢ Replace, if necessary

m

WIl|0'5| P(z) bﬂ P(w%) Whlr"
wm = - {/n )

’5'° For %([0)1]

o) J1vms 5 | e (D)

kkemét

m+ )

keme!

A -1
bt . RHs <4 i t<(Tla))

fg=mt)



é\‘% His%or5 ' 23

T

p Since long b oaeas known thal some qundmh’: equafions are
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