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OZET

DINAMIK EULER-BERNOULLI KIiRIS DENKLEMININ
COZULEBILIRLIK INCELEMESI

Servet INAN

Bu yiiksek lisans tezinde, ilk olarak L. Euler ve D. Bernoulli ta-
rafindan modellenen bir boyutlu dogrusal siki kenetli kiris denkleminin
coziilebilirlik ozelligi incelenmistir. Detayli olarak, burada ele alinan
baglangi¢ ve sinir deger problemi gercek miihendislik uygulamalarinda
ihtiyac duyulan, negatif Sobolev uzaylarindan secgilen hareketli nokta
yikleri ve uygun genel uzaylardan secgilen katsayilar: igerir. Homojen
Dirichlet simir kosullar: ile genellestirilmis ¢oziim teorisi kullanilarak
incelenen problemin varlik ve teklik 6zelliklerini veren [1]’ deki tiim
ispat adimlar1 burada detaylandirilmistir. Bu tezde kullanilan metot
Galerkin yaklagimina dayanmaktadir. Bu yaklasim temel olarak verilen
dogrusal diferansiyel denklemi, ¢6ziimii sonlu boyutlu uzaylarda ara-
yan bir ayrik probleme déniistiiriir. [1] ¢caligmasinda sunulan sonuglarin
iizerine onemli yenilikler kattigimizi iddia etmiyoruz, ancak burada il-
gilenen arastirmacilar icin daha ayrintili hesaplamalar, agiklamalar ve

sayisal dogrulamalar sunulmaktadir.
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ABSTRACT

A RESEARCH ON SOLVABILITY OF THE DYNAMICAL
EULER-BERNOUILLI BEAM EQUATION

Servet INAN

In this master thesis, we investigate solvability property of the one
dimensional rigid clamped linear form of the beam equation possed by
L. Euler and D. Bernoulli. In detail, considered dynamical initial and
boundary value problem here includes coefficients in general suitable
spaces and moving-point loads in negative order Sobolev spaces which
required in realistic engineering applications. By using the generalized
solution theory combined with homogeneous-Dirichlet boundary con-
ditions, we represent each proof steps with all details for the existence
and uniqueness properties of the solution of the problem which firstly
obtained in the study [1]. The technique we used in this thesis is based
on Galerkin approach which transforms a linear differential equation
to discrete problem defined on finite sets of basis functions. We do
not claim any significant improvements over the work in [1], however,
further detail calculations, explanations and numerical verifications are

provided here for interested researchers.
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