Mathematics 415 2000-01
Exercises A
[Due Monday April 2nd, 2001.]
Let (cx)rez be a finitely nonzero sequence of complex numbers,

P(z) = chzk, p(&) =P (e77™) = Z cpe” 2k

keZ k€eZ
1. Show that
1
Y= a = > (-DVa=0 p(E) =0 < P(-1)=0.
L even x odd i
2. Show that

Z key, = Z ke, — Z(—l)k/{ck =0 < 9 (%) =0 < P'(-1)=0.

Kk even % odd K

3. Show that we have bofh, (—1)f¢c, = 0 and>", (—1)*ke, = 0if and only if P(z) is of

the form )
Pl == (155 Q)

for some polynomial)(z) and somé:, € Z.
Show that in this casg_, cx = V2 < Q(1) = V2.

4. Find all possible sequencés;)cz with only ¢, ¢1, c2, c3 nonzero which satisfy all the
following conditions:

o = V2
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Z;(;k—_% = OV(+#0

and Zk(—m’fkck
p
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[Hint. ShowY",(~1)*¢; = 0. ThenP(z) = (12)*(v2 + a(z — 1)) for somea € C.
Find .]



