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Let us consider a Sturm—Liouville problem with the NBC:

—(pt)u) + q(t)u = M, te(0,1), (1)
<lp,u(t) >=0, (2)
<lj,u(t) > =~ < k,u(t) > (3)

where p(t) > po > 0, p € C[0,1], ¢ € C[0,1], ly, [ and k are linear functionals. For example, the
functional k can describe multi-point or integral NBCs:

< kyu(t) >=
J

n 1
(eju(€)) + el (27)), < kult) >= / (t)ult)dt,

=1 0

and the functional [;, ¢ = 0,1 can describe local (classical) boundary conditions

<lo,u(t) >= aou(0) + Bou'(0), < li,u(t) >= aju(l) + Bu'(1),

where the parameters |o;| + |5;] > 0,4 =0, 1.
Let oo (t; A) and o1 (t; A) be two independent solutions of equation (1) and

<k, po(t; ) > <kt A) >

t; A t; A
Dg(/\) = SDO( )) 901( ) s < kl . kQaDg(A) > = < kQ,SDO(S; )\) > < kg,gpl(s; )\) >

wo(s;A)  p1(s;A)
All the solutions of equation (1) are of the form u=Cyp(t; A\)+Cop1(t; A). There exists a nontrivial
solution of problem (1)—(3) if and only if W(\)y=®(\), where ¥ :=< [y - k, DL(\) >, & :=<
lo - 11, DE(X) >. Both functions ¥()\) and ®()) are an entire functions for A € C.
The complex characteristic function
te = BA)/T(N), i Cy — T (4)
is a meromorphic function and describes complex eigenvalues.
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