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VIBRATION ANALYSIS OF BEAMS WITH INTERMEDIATE SUPPORTS UNDER 

MOVING LOADS 

 

Emre Gemici 

Bursa Uludağ Üniversitesi 

Yaşar Pala 

Bursa Uludağ Üniversitesi 

 

ABSTARCT 

In this study, transverse vibration of a beam under moving load and moving moment is 

investigated. A simply supported beam with intermediate vertical supports modeled according to 

Euler-Bernoulli beam theory. Supports are modeled as linear spring and linear damper. Force, 

moment, spring and damper components are expressed using Dirac delta function in equation of 

motion. Obtaining exact solution for this problem with classical methods are quite lengthy and 

complicated. Beam must be divided into spans between each support. Each span must be solved 

separately with different set of coordinates having same boundary conditions on support points. 

As the number of support increases, solution becomes more complicated. However, the present 

method can be used to solve the problem for the whole beam length without having to separate 

into various spans regardless of number of supports. Dirac delta functions are converted to series 

expansions which allows us to get exact solution in form of series expansion. This solution than 

can be easily calculated by a computer. Dynamic responses of several cases such as various number 

of supports; different support points; various moving load, moving moment and axial load 

combinations are examined.     

Key Words: Moving load, moving moment, beam, intermediate supports 
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KÖMÜR KÜKÜRT TÜRLERİNİN BELİRLENMESİNDE MİKRODALGA 

ÇÖZÜNÜRLEŞTİRME SİSTEMİNİN KULLANIMI 

 

Gül AKAR ŞEN 

Dokuz Eylül Üniversitesi 

- 0000-0002-9277-3961  

Vedat ARSLAN 

Dokuz Eylül Üniversitesi 

-0000-0003-4626-8697 

Özge GÖK 

Dokuz Eylül Üniversitesi 

– 0000-0002-0095-8206 

Fatih TURAN  

Dokuz Eylül Üniversitesi 

0000-0002-9969-0405 

 

ÖZET 

Enerji bireylerin yaşantılarında en temel ihtiyaçlardan biri olduğu gibi ülkelerin endüstriyel 

gelişimlerini tamamlama, bilgi ve teknoloji toplumuna dönüşme yolunda büyük önem taşıyan bir 

girdidir. Ülkelerin enerji ihtiyaci; nüfus, sosyal, ekonomik ve endüstriyel gelişmişlik düzeyleri gibi 

bazi faktörlere bağlı olarak şekillenmektedir. Kalkınmanın önemli girdilerinden biri olan elektrik 

enerjisinin çevresel etkilerinin de gözetilerek yeterli miktarda ve yüksek verim değerleri ile üretimi 

büyük önemtaşımaktadır. Üretim aşamaları açısından güvenli ve yan etkileri açısından güvenilir, 

yeni sistemlerin geliştirilmesi var olan ve bu aşamada vazgeçilmez gibi görünen sistemlerin çevre 

ile uyumlu, daha verimli bir hale getirilmesi şeklinde özetlenebilir. Bu amaçla bu sektörlerde enerji 

üretimi için kullanılan kömürlerin kimyasal bileşimleri özellikle yanma sonrası oluşan kükürt 

salınımlarının belirlenmesi açısından çok önemlidir. Bu bağlamda yapılan bu çalışmada; kömür 

ve kömür külü içeriğinde bulunan majör elementler ile kükürt içeriği klasik kimyasal analiz ve 

alternatif bir yöntem olan mikrodalga çözünürleştirme sistemi yardımı ile iki aşamalı olarak analiz 

edilmiştir. Yapılan analizler sonucunda; kükürt türlerinin (pritik, organik ve sülfatik) daha kısa 

sürede belirlenebildiği tesbit edilmiştir. 

Anahtar Kelimeler : Kömür , Kükürt Analizi, Mikrodalga Yakma Sistemi  
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J-TÜMLENMİŞ KAFESLER 

 

Sündüs KAZANCI  

Amasya Üniversitesi 

Hasan Hüseyin ÖKTEN 

Amasya Üniversitesi 

- 0000-0002-7886-0815 

 

ÖZET 

𝐿 bir kafes ve 𝑎 ∈  𝐿 olsun. 𝑅𝑎𝑑(1/𝑏) = 1 koşulunu sağlayan her 𝑏 ∈ 𝐿 için 𝑎 ∨ 𝑏 = 1 iken 𝑏 =

1 oluyorsa, 𝑎 elemanına 𝐿 kafesi içinde 𝐽-küçüktür denir ve 𝑎 ≪𝐽  𝐿 şeklinde gösterilir.  𝐿 bir kafes 

ve 𝑎, 𝑏 ∈  𝐿 elemanları için, 𝑎 ∨ 𝑏 = 1 ve 𝑎 ∧ 𝑏 ≪𝐽  𝑏/0 oluyorsa 𝑏’ye,  𝑎’nın  𝐿 içinde bir 𝐽-

tümleyeni denir. Bu çalışmada, kafeslerde J-küçük eleman kavramı tanımlanmış ve bu elemanların 

bazı özellikleri incelenmiştir. J-küçük eleman tanımı kullanılarak, J-tümlenmiş eleman ve j-

tümlenmiş kafes tanımları yapılmıştır. 

Anahtar Kelimeler : Kafes, Kafeslerde Küçük Elemanlar, Kafeslerde Tümleyenler, Radikal. 
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Lyapunov Type Inequalities for Fractional Impulsive Hamiltonian Systems 

 

Kazem Ghanbari, Yousef Gholami 

Department of Applied Mathematics, Sahand University of Technology. Tabriz, Iran 

 

Abstract: 

This paper deals with study about fractional order impulsive Hamiltonian systems and fractional 

impulsive Sturm-Liouville type problems derived from these systems. The main purpose of this 

paper devotes to obtain so called Lyapunov type inequalities for mentioned problems. Also, in 

view point on applicability of obtained inequalities, some qualitative properties such as stability, 

disconjugacy, nonexistence and oscillatory behaviour of fractional Hamiltonian systems and 

fractional Sturm-Liouville type problems under impulsive conditions will be derived. At the end, 

we want to point out that for studying fractional order Hamiltonian systems, we will apply recently 

introduced fractional Conformable operators.  

Keywords: Fractional derivatives and integrals, Hamiltonian system, Lyapunov type inequalities, 

stability, disconjugacy.  
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Construction and Analysis of Samurai Sudoku 

 

A. Danbaba 

Department of Mathematic, Usmanu Danfodyo University, Nigeria 

 

Abstract: 

Samurai Sudoku consists of five Sudoku square designs each having nine treatments in each row 

(column or sub-block) only once such the five Sudoku designs overlaps. Two or more Samurai 

designs can be joint together to give an extended Samurai design. In addition, two Samurai designs, 

each containing five Sudoku square designs, are mutually orthogonal (Graeco). If we superimpose 

two Samurai designs and obtained a pair of Latin and Greek letters in each row (column or sub-

block) of the five Sudoku designs only once, then we have Graeco Samurai design. In this paper, 

simple method of constructing Samurai designs and mutually orthogonal Samurai design are 

proposed. In addition, linear models and methods of data analysis for the designs are proposed. 

Keywords: Samurai design, Graeco samurai design, sudoku design, row or column swap.  
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A Generalization of Planar Pascal’s Triangle to Polynomial Expansion and Connection 

with Sierpinski Patterns 

 

Wajdi Mohamed Ratemi 

Nuclear Engineering Department, University of Tripoli, Tripoli, Libya 

 

Abstract: 

The very well-known stacked sets of numbers referred to as Pascal’s triangle present the 

coefficients of the binomial expansion of the form (x+y)n. This paper presents an approach (the 

Staircase Horizontal Vertical, SHV-method) to the generalization of planar Pascal’s triangle for 

polynomial expansion of the form (x+y+z+w+r+⋯)n. The presented generalization of Pascal’s 

triangle is different from other generalizations of Pascal’s triangles given in the literature. The 

coefficients of the generalized Pascal’s triangles, presented in this work, are generated by 

inspection, using embedded Pascal’s triangles. The coefficients of I-variables expansion are 

generated by horizontally laying out the Pascal’s elements of (I-1) variables expansion, in a 

staircase manner, and multiplying them with the relevant columns of vertically laid out classical 

Pascal’s elements, hence avoiding factorial calculations for generating the coefficients of the 

polynomial expansion. Furthermore, the classical Pascal’s triangle has some pattern built into it 

regarding its odd and even numbers. Such pattern is known as the Sierpinski’s triangle. In this 

study, a presentation of Sierpinski-like patterns of the generalized Pascal’s triangles is given. 

Applications related to those coefficients of the binomial expansion (Pascal’s triangle), or 

polynomial expansion (generalized Pascal’s triangles) can be in areas of combinatorics, and 

probabilities.  

Keywords: Generalized Pascal’s triangle, Pascal’s triangle, polynomial expansion, Sierpinski’s 

triangle, staircase horizontal vertical method.  
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THE OPTIMIZATION OF DECISION RULES IN MULTIMODAL DECISION-LEVEL 

FUSION SCHEME 

 

 Andrey V. Timofeev, Dmitry V. Egorov 

LPP “EqualiZoom”, Astana, 010000, Kazakhstan  

LPP “Equali Zoom”, Astana, 010000, Kazakhstan 

 

Abstract: 

This paper introduces an original method of parametric optimization of the structure for 

multimodal decisionlevel fusion scheme which combines the results of the partial solution of the 

classification task obtained from assembly of the mono-modal classifiers. As a result, a multimodal 

fusion classifier which has the minimum value of the total error rate has been obtained. 

Keywords: Сlassification accuracy, fusion solution, total error rate. 
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Eccentric Connectivity Index, First And Second Zagreb Indices Of Corona Graph 

 

A. Kulandai Therese 

Associate professor in Mathematics, Nirmala College for Women, Tamil Nadu, India 

Abstract: 

The eccentric connectivity index based on degree and eccentricity of the vertices of a graph is a 

widely used graph invariant in mathematics. In this paper, we present the explicit eccentric 

connectivity index, first and second Zagreb indices for a Corona graph and sub divisionrelated 

corona graphs. 

Keywords: Corona graph, Degree, Eccentricity, Eccentric Connectivity Index, First Zagreb index, 

Second Zagreb index and Subdivision graphs.  

 

 

https://publications.waset.org/search?q=A.%20Kulandai%20Therese
https://publications.waset.org/search?q=Corona%20graph
https://publications.waset.org/search?q=Degree
https://publications.waset.org/search?q=Eccentricity
https://publications.waset.org/search?q=Eccentric%0D%0AConnectivity%20Index
https://publications.waset.org/search?q=First%20Zagreb%20index
https://publications.waset.org/search?q=Second%20Zagreb%20index%20and%0D%0ASubdivision%20graphs.

