PROBLEM OF THE WEEK
Solution of Problem No. 5 (Fall 2001 Series)
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Problem: Suppose a,b € C (complex numbers) and b # 0. Let (z? +az+b)~1 = Z cpa”
k=0
for |x| sufficiently small. Show that the ratio of determinants
Ck Ck+1 Ck4+1  Cik42
Ck+1  Ck42 Ck+2 Ck+3
is independent of k.
Solution (by Eric Tkaczyk, Jr. EE and MA)
oo
Since we are given 1+ 0z +0z2 +--- = (2% +ax +b) Z cxz”, the following recurrence
k=0

relation must hold:
bepyo +acky1 +c, =0, VkelN.

Whence

(1) Cp = —acCkt1 — bco
and

(2) bCk13 = —ACkt2 — Cli1-
Thus

ChCht2 = Chp1 = Chr1(—aCkya — Chp1) = bChys, by (1)
= cpy1(bepis) — bciyra, by (2)
= b(Crt1Ck+3 = Chya)-
Hence, the ratio of the determinants is b, clearly invariant with respect to k.
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