Hcnons3oBanue mnaketa MATLAB B yueOHOM mpoliecce MO3BOJUT
COBEPILIEHCTBOBATh (POPMBI U METOJIBI CaAMOCTOSITENIbHOM pPAaOOTHl CTyAEHTa NpU
M3Yy4CHUW Kypca BBICIICH MaTeMaThKu. [losIBIsSETCS BO3MOXXHOCTH OOJBIIE
BHUMAHHUSI YJIEJTUTh PACCMOTPEHHUIO Y3JIOBBIX BOMPOCOB Kypca 3a CUET YMEHBIIEHUS
3aTpaT Ha pPYTHUHHYK BBIYUCIHTEIBHYIO pa0oTy, pa3BHBAIOTCS TBOPUYECKHE
CIIOCOOHOCTH CTY/ICHTOB.
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Consider the Fibonacci sequence {F,}  having initial conditions F,=0, F, =1
and recurrence relation F,=F _,+F,, with n>2. The Fibonacci sequence has been

generalized in many ways, some by preserving the initial conditions, and others by

preserving the recurrence relation [3, 5]. We study a generalization {q,} = with initial
conditions q, =0 and g, =1 which is defined by the recurrence

_|ag,,+4q,,, ifniseven,
= ba, .+, ,, ifnisodd,

where a and b are nonzero real numbers. These sequences arise in a natural way in
the study of continued fractions of quadratic irrationals and combinatorics on words
or dynamical system theory (see, for example, [1, 2, 4] for more details).

Some well-known sequences are special cases of this generalization. Classical

Fibonacci sequence is a special case of {q,} = with a=Db=1. The Pell sequence is

n=
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{a,}.., With a=b =2 and the k-Fibonacci sequence is {q,}  with a="h =k, for some

n=

positive integer k.

Explicit expressions for the first ten terms of sequence {q,} _ are
9 =0, 9,=1, g,=a, g,=ab+1, g,=a’h+2a, q,=a’h*+3ab+1, g, =a’’+4a’h+3a,
g, =a’0’+5a’b* +6ab+1, g, =a'b’+6a’h’+10a’b+4a, g, =a’h*+7a’n®+15a*b*+10ab+1.
Using Toeplitz-Hessenberg determinants with special entries q,, we derive the
following formulas with multinomial coefficients.
Proposition 1. Let n>2, except when noted otherwise. Then

Z a™ " (s)g2ar g , = (ab+2)"2,

S +2S,+ -+ +Ns;=n

> (F)* T p(9)gay g, = —ab(ab+1)"?,

$+28,+ -+ +NS, =N

> (¥, (9)g8gs -, = —ab,

$,+28,+ - +NS, =N

> (-a)y v p(9)aigE g, =0,  n>3,

S+2Sy+ -+ +NS, =N

> (-ath-2a) T p (S)ag0E O, = (@D +2) 7,

$,+28,+ - +Ns, =N

> (DT (b D) p (9)a2G7 G = -,

$+28,+ - --+NS, =N

where the summation is over nonnegative integers satisfying s +2s,+---+ns, =n and

(s, +:-+s)!

: is the multinomial coefficient.
Sl .. S

P (s) =

We establish also two formulas expressing numbers g, with even (odd)
subscripts via recurrent determinants of tridiagonal matrices of order n.

Proposition 2. For n>1, the following formulas hold:

a 1 o 0 --- 0 0 0
-aq, 1 1 0 -- 0 0 0
1 |0 -ag g g - O o 0
anZﬁ ) . .. ..
Qs;
i=1 0 0 0 o - _ann—3 q2n—6 q2n—6
0 0 o 0 - 0 —al,,;  Opny

and
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1 1 0 O 0 0 0

-bg, 1 1 O 0 0 0

1 |0 -bg g g 0 0 0

Yor %2 —7| cee
H Uzis
i=1 0 0 O O e _ban—4 q2n—7 q2n—7
0 0 0 o - 0 _bq2n—2 q2n—5
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In the paper we consider an inverse problem of determination of an initial

function in a mixed problem for a second order hyperbolic equation. This problem is

reduced to an optimal control problem and in the new problem the Frechet

differentiability is proved, necessary and sufficient condition for optimality is derived,
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