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The solution of the spectral problem for differential equations with boundary condition of third
kind —u”(z) = Nu(z),z € (0,0),4(0) — oyu(0) = 0,u/(]) + Uzu(l) = 0, is in following form:

un(z) = C ' (An cos(Anz) + o7 sin(A,2)), C2 = 0.5(1(M\2 + 03) + —-—rglii+ig‘) + 1), where (uy, ty,) =

f tn (2) 1y, (z)dx = §,,,, and A, are positive roots of the following transcendental equation: cot(Anl)

Ulﬁ:@ - )\1,,(?17—02):”’ = 1,N +1. The corresponding discrete spectral problem Ay = v for fi-
nite difference operator on uniform grid of second order approximation with 3-diagonal matrix A4
of N + 1 order is in following form: —2(vy — vo(1 + o1h)) = g, — 5 (Vi1 — 205 + vj_1) =
pui i = 1L, N -1, —h%[@_w,,.l —wn(1 + o2h)) = vy, where p is eigenvalue and v eigenvector of
N + 1 order with the elements fuj, h = f,,Tj = jh,v; & u(z;),j = 0, N. Using the scalar product

[v1,v?] = h(Z:J ; uJ v2 +0.5(vdvg + vhv3)) one can prove, that the operator A is symmetrical and
[Ay,y] = 0 [1].
The spectral problem have following solution: v = C'~

sin(p., h)
mn ( h

cos(pnx;) + oy sin(ppz;)), j =
0V i = };% sinz(pnh/E), where p, are the positive roots of the following transcendental equa-

sin? (pnh)— h2oi04

h(e)+o2)sin (pnh}
T

n=1,N + 1. Determine the constants C2 = [0™,v™] we have the

orthonormal eigenvectors v with the scalar product [v",v™] = 4, ,,. The experiments with
MATLAB show, that the tvm Iast roots py, py 41 can not be obtained from transcendental equation.
Depending on the parameter @ = 1222 we can obtain one (Q < 1) or two (@ = 1) roots from

o1+o2

tion: cot(p,l) =

following new transcendental equation: coth(p, /) = %&% n = N,N+1. The corre-

sponding eigenvalues and eigenvectors are p,, = fg cosh®(pah/2), v Vi = = (-1) (M cosh(ppz;) —
oy sinh(pyx;)), 7 = 0, N. Then we have the orthonormed eigenvectors v™, v™ for all n,m =1, N + 1.
For () = 1 the eigenvalue is puy = 4/h?, (py = 0) and the correbpondmg Componentb UJ, of the or-

thonormed eigenvector y* are obtained as the limit (py — 0) of the expression C,— in the following
form: v} = (=1)/(1 — oy2;)\/6h/(6] + 207 L3 + Loih? — 60,12),7 = 0, N.
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