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Welcome
Dear glests and colleagues

It is our pleasure to welcome you to tH#"DRT Braude Interdisciplinary Research
Conference, being held in Hagoshrim Hotel in the Upper Galilee.

This conference brings together researchers from ORT Braude Calhelggiests from
Israel and abroad, for presentations and discussions of their research. It is also an
opportunity to socialize and become acquainted with collesfyos other

departmerd.

The conference includes invited plenary talks, special sessidadumation, parallel
sessions, and a social event in which the establishment of the OBC pensioners union
will be declared.

This year we are blessed to have four distinguished plenary lecturers from academia
and industry contributing to the conference:

Dr. Rivka Wadmany ShaumanVice Chair, Council for Higher Education

Professor RafaeBeyar, Chief Executive Officer & Director Gendy&®AMBAM
Healtcare Campus

Mr. Inas Said CEO, ETAD Business Consulting

Professor Meir Litvak Director, Center for IraniarStudies, Department of Middle
Eastern and African History, Tel Aviv University.

We wish everyone a pleasant and enlightening conference, in the hope that it will open
doors to a better future for Education and Research collaboration.

Conference organizingcommittee

Hilla Peretz(chairperson)Dr. Iris Weitz, Dr. Avner Fleidter, Mr. Kobi Ganor,Ms.
Sigal Goldin
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DETAILED PROGRAM

Wednesday,28.09.2016

9:00-10:00 Arrival and Registration
10:0010:15 | GREETING (Oren 2)
Professor Arie Maharshak
President, ORT Braude College
10:1511:00 | PLENARY 1 (Oren 2)
Dr. Rivka Wadmany Shauman,
Vice Chair, Council for Higher Education.
Out of LinesTeaching and Learning in a World of
Technological Social Changes
11:0512:20 | SESSION A1: Industrial Engineering and Management (Oren 2)
Chair: Nirit Gavish
11:0511:20 | The Relationship Between Industrial Engineering and Main Physig
Concepts
Boris Shnits, Emil Bashkansky
11:2011:35 | Assignment and Scheduling BDevelopmental Tasks in a J&hop
Environment at Intel
Dudu Barkan, Hussein Naseraldin
11:3511:50 | Abrupt Loss of Stability: Anderson Darling Detection Tool
Yariv N. Marmor , Emil Bashkansky, Sergéyazin
11:5012:05 | A Robust approach to thetegrated Inventory Replenishment, Latel
Transshipments, and Routing irsangle Commodity Supply Chain
Naseraldin Hussein Shiry Varem
12:0512:20 | Energy Management in a Soft Drink Production Line
Hussein Naseralditphad Dayan
11:0512:20 | SESSION A2: Software Engineering (Oren 1)
Chair: Sarai Sheinvald
11:0511:20 | A New Approach to the ¥ismatch Search Problem and its
Application to Protein Connectivity Network Construction
Zakharia Frenkel, Zeev Volkovich
11:2011:35 | On the Quality and Complexity of Pareto Nash Equilibria in the Jo
Scheduling Game
Leah EpsteinElena Kleiman
11:3511:50 | Multi-objective Topology Optimization with Ant Colony Optimizatic
and Genetic Algorithms
Miri Weiss Cohen, Jodo B. Q. Zulianii-rederico G.
11:5012:05 | On the Location of Roots of Graph Polynomials
Elena Ravve
12:0512:20 | Classification from Generation: Recognizing Deep Grammatical

Information During Reading from Rapid EveRelated FMRI
Tali Bitan,Alex Frid, HananeHazan, Larry M. Manevitz, Haim
Shalelashvili, Yael Weiss
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11:0512:20 | SESSION A3: Biotechnology Engineering (Jasmine)
Chair: Nicholas Harris
11:0511:20 | The Effect of Paracetamol OverdoseMetabolic
Syndrome in Rats
Masha Grozovski,Zvi Ackerman
11:2011:35 | Biologically-Inspired Interfaces
Meital Alagem, Elina Kivovich, Itai Tzchori, Naomi Lanir,
Meizid Falah, Moshe Flugelman, Uri Dinnar, Refael Beyar,
Noah Lotan Sarit Sivan
11:3511:50 | Cloning, ExpressiorRroduction andCharacterization of
Recombinant Chitinase
Marei Sammar, Hedaya Ahmad, Rivka Weiser Biton,
Zakharia Frenkel
11:5012:05 | Surface Modifications of Copper Oxide Nanoparticles
Marina Tal,Iris S. Weitz
11:0512:20 | SESSION A4: Mechanical Engineering (Dekel 2)
Chair: Samy Abu Salih
11:0511:20 | Cavitation in Solids and Ballistic Limit Predictions for Ductile
Perforation of Metal Targets
Rami Masri
11:2011:35 | Microstructural Changes During Creep Procedsradtion Stir Welded
AZ31B-H24
Michael Regev,Mohamad El Mehtedi and Stefano
11:3511:50 | Exact Solutions of CorAnnular Laminar Inclined Flows
Ayelet Goldstein,Amos Ullmann, Neima Brauner
11:5012:05 | Weight Reduction of Pressuvkessels Through 3D Metal Printing
Ehud Kroll, Eldad Buchris
12:20-12:35 | Coffee Break
12:3513:35 | SESSION A5: Applied Mathematics ( Dekel 2)
Chair: Haggai Katriel
12:3512:50 | Finite-Dimensional Representations of Lie Superalgebras
Michael ChmutovCrystal Hoyt, Rachel Karpmashifra Reif
12:5013:05 | The Implicit Convex Feasibility Problem and Its Applications to
Cooperative Wireless Sensor Network Positioning and Adaptive I
Denoising
Aviv Gibali, Yair Censor, Frank Lenzen, Christobhnorr
13:0513:20 | On the EuletPoisson Equations
Lavi Karp
12:3513:35 | SESSION A6: Engineering Education (Oren 1)
Chair: Miri Shacham
12:351250 | Dear Lecturer: Engineering St
Understanding
Ira Raveh
12:5013:05 | How Do Engineering Students Solve Accuracy Problems: A

Comparative Study
Elena Trotskovsky, Nissm Sabag
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13:0513:20 | "From Good to Excellent'Coaching for Success
Miri Shacham, Rivka Weiser BitonHana kiger , Dvora
ToledaneKitai
13:2013:35 | Evaluation of Conceptual Frameworks in Astronomy of College
Students
David Pundak
12:3513:35 | SESSION A7: Software Engineering (Oren 2)
Chair:  Miri Weiss
12:3512:50 | On the Capacity of Capacitated Automata
Sarai Sheinvald,OrnaKupferman
12:5013:05 | Authorship Verification Using a Novel Time SeriBased
Methodology
Renata Avros,Zeev Volkovich
13:0513:20 | Sentiment Analysis of Twitter Data
Katerina Korenblat, Peretz Hilla, Elena Ravve, Zeev Volkovich
13:2013:35 | NewApproach for Plagiarism Detection
Renata AvrosZeev BarzilayDan Lemberg, Avi Soffer, Zeewolkovich
12:3513:35 | SESSION A8: Electrical and Electronic Engineering (Jasmine)
Chair: _Albert Sabban
12:3512:50 | Model of Camera&Controlled Pintograph
Samuel Kosolapov
12:5013:05 | A Practical Model fordVv Characteristic of Photovoltaic
Generators
Radu Florescu,Ahuvit Ambar
13:0513:20 | New Wideband Compact Antennas for Communication Systems
Albert Sabban
13:3515:30 | Lunch and Hotel Checkin
15:30-16:15 | PLENARY 2 (Oren 2)
Professor Rafael Beyar
Chief Executive Officer & Director General, RAMBAM
healthcare Campus
Medical Innovation
16:1516:30 | Coffee Break
16:30-17:30 | OBC PRESENT: RESEARCH HIGHLIGHTS (Oren 2)
16:3016:45 | ServicelLearning as a Platform for Multidisciplinary Collaborations
OBC's Flagship Project
Orit Braun Benyamin, Orna Muller
16:4517:30 | Departments Highlights
Departments' representatsve
17:30-18:00 | Excellence Awards Ceremor(¥Dren 2)
18:00-19:30 | Leisure Time andDinner
19:30-23:00 | Social Evening

Night Tour at Nimrod Fortress National Park
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Vi

Thursday, 29.09.2016

7:00-09:00 Breakfast

09:00-09:40 | SESSION on Engineering Educatior{Oren 2)
Chair: Dvora ToledaneKitali

09:0009:20 | Assessing Team Dynamics in Software Engineering
StudentProjects
Avi Soffer, Sharon Tidhar, Yael Furman Shaharabani, Dvora
ToledaneKitali

09:2009:40 | Teaching for understanding during a protein engineering course
Yael Furman Shaharabani, HanaFaiger

09:4010:30 | Hotel Check-out

10:30-:11:15 | PLENARY 3 (Oren 2)
Mr. Nasri Said
Founder & CEO, NGTtechnology incubator
Biotech as a lever for socioeconomic entrepreneurship in the
north

11:30:12:45 | SESSION B1: Industrial Engineering and Management (Oren 2)
Chair: HusseinNaseraldin

11:3011:45 | Ability Evaluation by Binary Tests: Problems, Challenges & Rece
Advances
Emil Bashkansky, Vladimir Turetsky

11:4512:00 | PETAppointment Scheduling: an Empirical Based Solution and T
lllana Bendavid, Yariv N. Marmor, Boris Shnits

12:0012:15 | A New Look On the Shortest Queue with Jockeying
Rachel Ravid

12:1512:30 | Linking Operation Plans to Business Objectives Usin@FD
Shuki Dror

12:3012:45 | Training Exploration in Theory of Mind Perception
Doron Faran, Nirit Gavish, MarkN. Berman

11:30-12:45 | SESSION B2: Physics and OpticaEngineering (Dekel 2)
Chair: Atef Shalabney

11:3011:45 | Light-Matter StrongCoupling and Potential for Chemistry and Biolo
Atef Shalabney

11:4512:00 | Constructing a Course of Modern Physics for Students of Engine¢
Nathan Netzer

12:0012:15 | From FoucaulPolarized Light to Polarizatiefan Harmonics
Avner Fleischer, Eli Bordo, Ofer Kfir, Pavel Sidorenko, Oren Cohe

12:1512:30 | PlasmorwaveguideResonances witknhanced Figuref-Merit and
Their Potential forAnisotropicBio-Sensing in théNearInfraredRegior
Said Mahajna, Michal Neumann, Ofer Eyal, Atef Shalabney

12:3012:45 | High Energy Neutrinos From Pulsar Wind Nebulae

Dafne Guetta
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Vii

11:30-12:45

SESSION B3: AppliedMathematics (Oren 1)
Chair: Gabi Ben Simon

11:3611:45

Analytic Properties of Préssomorphic Zeta Functions of Groups
Mark N. Berman, Benjamin Klopsch, Uri Onn

11:4512:00

Nonlinear Robust Tracking by Feedback Linearization
Vladimir Turetsky

12:0612:15

Analyticity of Semigroups in the Right Haflane
Jacobzon FianaElin Mark

11:30-:12:45

SESSION B4: Engineering Education and General Studies
(Jasmine)
Chair: Elena Troskovsky

11:3611:45

About the Correlation between Trainees Learning Styles to their T
Instructional Strategies Distance and Academic Achievements
Hagit Krisher Nissim Sabag

11:4512:00

Engineers in their Secordareer as Teachers: a longitudinal resear
Yael Furman Shaharabani,Orna Muller, Miri Shacham

12:0612:15

Tendency of instructors in Germany and Israel toward active lear
David Pundak, Miri ShachamRivka Weiser Biton

12:4514:15

Lunch

14:1515:30

SESSION B5: Industrial Engineering and Management (Oren 2)
Chair: Yariv Marmor

14:1514:30

The KnowledgeSkills-Dispositions Unified Framework fa¢M
Doron Faran

14:3014:45

Generation Y and Work Behavior: Are They Really That Different
Cross Cultural Examination Using Data Mining of Social Network
Websites

Hilla Peretz, Emma Parry, Yitzhak Fried, Katerina Korenblat, Elen
Ravve Zeev Volkovich

14:4515:00

Visual Guidance in Multimedia Augmented Reality Training Syste
Nirit Gavish, Hagit Krisher Ortal ShamaiLahat

15:0615:15

Augmented Reality Training System for Teaching Cognitive Skills
Kindergartens

Levona Dov,Nirit Gavish, Hagit Krisher, EraHoresh, Elias
Shamilov

15:1515:30

Robotics in Handling Hazardous Materials
Olga Shapiro, Nirit Gavish, Yael Ungar, Gilad Einy

14:1515:30

SESSION B6:BiotechnologyEngineering (Dekel 2)
Chair: llana Kepten

14:1514:30

Endophytic Bacteridpplication as a Biocontrahgent
Against the PhytopathogeRhytoplasma
Lilach lasur-Kruh, Vered Naor, Einat Zcho#ffein

14:3014:45

Application of Immobilized Microorganisms for Increasing Toleran
for Toxicants Shocks
Nedal Massalha, Asher Brenner, Chaim Sheindsain Sabbah
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viii

14:4515:00

Simulation of the bioadhesive gelatiginate conjugate with
antibiotics
Dafna Knani, Meital Foox, Meital Zilberman

15:0615:15

Nanoparticles for Enhancement of Drug Deliv&hrough the
Blood-Brain Brrier
Rosa Azhari, Esraa Abeel-Rahman, Idit Golani

14:1515:30

SESSION B7: MechanicalEngineering (Oren 1)
Chair: AyeletGoldstein

14:1514:30

A Novel Bi-Objective Competitive Travellin§alespersons
Problem
Erella EisenstadtMatalon, Amiram Moshaiov, Gideon

14:3G:14:45

A New Prescriptive Model for Conceptual Engineering Desigeed
on Parameter Analysis andKCTheory
Ehud Kroll, Gil Weisbrod

14:4515:00

Cutting zone temperature and specific cutengrgy measurement a
evaluation in micro milling of cerami@nd Metals
Yitzchak Yifrach, Omri Levi, Elad Yehouda

14:1515:30

SESSION B8:Applied Mathematics (Jasmine)
Chair: Shifra Reif

14:1514:30

The “|I mmedi at e

Haggai Katriel

E x ¢ h a nngestigatiavio d e

14:30:14:45

A Number of Problems of Operator Theory in Spaces initlefinite
Metrics
Victor Khatskevich

14:4515:00

Lie Groups and Symmetry in Dynamical Systems
Gabi Ben-Simon

15:30-15:45

Coffee Break

15:4516:30

PLENARY 4 (Oren 2)

Professor Meir Litvak

Director, Center for Iranian StudieBepartment of Middle
Eastern and African History, Tel Aviv University

From Shii Clerics to Arab Responses to the Holocaust: A

16:30-17:15

CLOSING SESSION (Oren 2)
Mr. Ahiav Golan- ORT Braude College CEO
Professor Zeev Barzily Vice President for Academic Affairs
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Abstracts

Department Pages

Applied Mathematics 1-10
Biotechnology Engineering 11-19
Education and General Studies 2071 28
Electrical and Electronic Engineering 291 32
Industrial Engineering and Management 331 49
Mechanical Engineering 5071 57
Physics and Optical Engineering 581 62
Software Engineering 63-74
Author Index 75
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Applied Mathematics

Higher determinants and the matrix-tree theorem
Yurii Burman 123

Department ofMathematics ORT Braude College, P.O. Box 78, Karmiel 21982, Israeimédi:
yburman@gmail.com

2Independent University of Moscow, 119002, B.Vlassievsky per., 11, Moscow, Russia

3Mathematics Department of the Higher SchodEebnomics, 101000, Myasnitskaya str., 20, Moscow,
Russia.

The classical matrixree theorem discovered by G.Kirchhoff in 1847, relates the principal minor
of the (n x n)Laplace matrix to a particular sum of monomials of matrix elements indexed by
trees wih n vertices. Kirchhoff's theorem has attracted much attention since then, and produced
a widebranching tree of new proofs, generalizations, extensions, analogs and applications;
ranging from discrete differential geometry to the theory of random watk®eyond.

In this talk we define & x nymatrix W = (w;) a family of polynomialdet, « (W) of the matrix
elementsw; , called higher determinants, of degree k =1, 2, ..., suclb#iat(W)is the usual
determinant oW, and allDet,x exhibit sme properties of the determinant. In particular, we
prove for higher determinants an expandigrminors formula and an analog of the matrixe
theorem.

Acknowledgements The work presented was inspired by long discussions with prof. Michael
Polyak of Haifa Technion, to whom the author expresses his deep gratitude. The work was
supported by the Scientific Fund of the Higher School of Economics via grabit-aG31
“Hurwitz numbers and graph isomorphism”.
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Finite-dimensional representationf Lie superalgebras

Michael ChmutoV, Crystal Hoyt, Rachel Karpmat Shifra Reif*

Department of Mathematics,University of Minnesota, Minneapolis, MN.

2Weizmann Institute of Science,Rehovot, Israel

SUniversity of Michigan, Ann Arbor, MI.

“Department ofApplied Mathematics, ORT Braude College, Karmiel, IsrEetail: shifi.reif@gmail.com

Keywords: Lie superalgebras, Grothendieck ring, firdienensional representations.

By adding and taking tensor products of finite dimensional representations of a Lie
superalgebra, one can define a ring structure known as the Grothendieck ring. This ring allows
us to study all the representations of one object as a whole. | shall discuss our ongoing research
on the structure of this ring and its ideals

The 2" ORT Braudelnterdisciplinary Research Conference



The Implicit Convex Feasibility Problem and Its Applications to
Cooperative Wireless Sensor Network Positioning and Adaptive Image
Denoising

Aviv Gibali 1, Yair Censof, Frank Lenzehand Christoph Schnérr

Department of Mathematics, ORT Braudellege,2161002 Karmiel, IsragE-mail: avivg@braude.ac.il

’Department of Mathematics, University of Haifa, Mt. Carmel, 3498838 Haifa, Israel

SHeidelberg Collaboratory for Image Processing, Mathematikon, INF 20fyersity of Heidelberg,
69120 Heidelberg, Germany

Keywords: Implicit convex feasibility, split feasibility, projection methods, variable sets,
proximity function, image denoising

Abstract: The implicit convex feasibility problem attempts to find a point in the intersection of
a finite family of convex sets, some of which are not explicitly determined but may vary. We
develop simultaneous and sequential projection methods capable of hangdlingroblems and
demonstrate their applicability to image denoising in a specific medical imaging situation. By
allowing the variable sets to undergo by scaling, shifting and rotation, this work generalizes
previous results wherein the implicit conveadeility problem was used for cooperative wireless
sensor network positioning where sets are balls and their centers were implicit.

The 2" ORT Braudelnterdisciplinary Research Conference


mailto:avivg@braude.ac.il

On the Euler-Poisson Equations

Lavi Karp

Department of Mathematics, ORT Braude College, P.O. BoxK@Bniel 21982, Israel, Tel: 972-
9901974, Fax: 97:2-9901801, Email: karp@braude.ac.il

Keywords: Quasilinear hyperbolic equations

Euler equations are a set of quasilinear hyperbolic equations governing incompressible and
compressible flows. The EulefPoisson equations consist of the Euler equations for the
conservation of the mass and momentum, and in addition, the Poissonrefprdtie

gravitational potential. This system has been studied extensively since the nineteenth century
mainly because of its relation to astrophysics. It also appears as the Newtoiiahthe
Einstein-Euler system, that is, the limit of the EiristeEuler equations when the parameter

of the velocity of light tends to infinity in a proper way.

In astrophysical context the density is expected to have compact support, or tend to zero at
spatial infinity. Under this circumstance the known rodthfor solving hyperbolic equations
are inapplicable, and consequently the existence of solutions to the initial value problem
remains an open problem.

The talk will discuss various approaches to solve hyperbolic systems and present a method to
treata related initial value problem. If time allowed, | will also explain the importance of static
solutions and the recent achievement of the authors concerning this issue. The talk is based on
a joint work with U. Brauer from Universidad Complutense hithd
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Analytic properties of pro-isomorphic zeta functions of groups

Mark N. Berman?, Benjamin Klopschand Uri Onr

!Department of Mathematics, ORT Braude College, P.O. Box 78, Karmiel 21982, Israel, t4+9982
6408, fax: 9724-9901802, emailberman@braude.ac.il

2Mathematisches Institut, HeinrigHeine-Universitat Diisselddy 40225 Diisseldorf, Germany, tet49-
211-81-11364, Fax:+49-211-81-11823, emailklopsch@math.urduesseldorf.de

3Department of Mathematics, Ben Gurion University of the Negev;®e=ra, IsraelTel: 9728-6461612,
Fax: 9728-647-7648, email: urionn@math.bgu.ac.il

Keywords: Nilpotent group, zeta functions of groups, algebraic groups, representation
theory, abscissa of convergence.

Abstract: Pro-isomorphic zeta functions of finitely generated groups encode the numbers of finite
index subgroups whose profinite completion is isomorphic to that of the ambient group. For
finitely generated, torsiefree nilpotent groups, these have striking prtps, including
rationality of local factors, an Euler product decomposition and, in certain cases, a local functional
equation. Their analytic properties are less well known. There are some rough bounds for the
abscissa of convergence, while the extdrmheromorphic continuation is known only in some
cases. We present recent work in which-igmmorphic zeta functions have been calculated for a
certain i ndyofolasgt evof amil lIpyot&nt groups, indexed
calculationgprovide fertile ground for exploring the abscissae of convergence -iggrmrphic

zeta functions in general. In particular, we are able to find infinitely many cluster points for the
set of abscissae and to provide precise formulae for these clustts. pai@resting questions
remain open, for instance, whether the set of abscissae is dense on some subset of the continuum,
and whether the abscissa is always a rational number.

Acknowledgement Collaborative research visits were supported by ORT Brautlegécand
Ben Gurion University.
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Nonlinear robust tracking by feedback linearization

Vladimir Turetsky !

Department of Mathematics, ORT Braude College, 51 Snunit Str., P.O. Box 78, Karmiel 2161002, Israel,
Tel: 9724-9901801, Fax: 972-9901802, Email: turetskyl@braude.ac.il

Keywords: robust tracking problem, nonlinear system, feedback linearization, cheap control

The tracking problem for a nonlinear system is widely presented in the literature. In many
publications, an original nonlinear system is linearized by two main approachedirgth
approach exploits the Taylor series expansion along a nominal trajectory. The second approach
is a feedback linearization. In this approach, by using under some assumptions a suitable
transformation of state variables and by definition of an aryilcontrol input, one can treat an
original nonlinear control problem as a linear one, thus applying all the variety of linear control
theory results. Various applications are presented in literature. It should be noted that most of
publications on the &lback linearization deal with a earled optimization problems, while the
problems with a disturbing counterpart were investigated less.

A generalized tracking problem for a linear system with an unknown disturbance on a finite
control interval was formlated by the author in the @0 In this formulation, the cost functional

is a Lebesgu&tieltjes integral of a weighted squared discrepancy between an actual and a
prescribed system motion. This integral is generated by a measure, consisting of aliigtrete
continuous components. The discrete measure represents a desire of a control designer to guide
the system close to prescribed discrete points, while the continuous component corresponds to the
problem of tracking a given trajectory at some time iratlnin the sense df,. A tracking
algorithm in the sense of minimization of such a functional, robust with respect to an unknown
disturbance, was proposed by the author in the @0d further developed by him and his
colleagues. The robust trackingas&gy is constructed as the optimal strategy in an auxiliary
linearquadratic differential game (LQDG). Penalty coefficients for the control and the
disturbance expenditure are small, i.e. a chemaqtrol approach is utilized. Various specific
problems ca be obtained from this generalized tracking problem, depending on the controlled
system, cost functional structure or specific prescribed trajectory.

In this presentation, the generalized tracking problem is formulated for a nonlinear feedback
linearizabk system. Once the system is linearized, a robust tracking by theadreg LQDG
strategy can be applied. The tracking conditions previously derived for a linear system are
translated into respective conditions in terms of an original nonlinear syBtemapproach is
validated for three classical nonlinear modethe pendulum, the inverse (tvdimensional)
pendulum and the synchronous generator @ickkr). In all cases a sufficient tracking accuracy
and a control boundedness are demonstratabelfuture research, the simplifying assumptions
should be relaxed significantly, extending the approach to more general casesfu(i) redative

degree of the original system, where the zero dynamics is stable; (ii) different relative degrees
with regect to the control and to the disturbance; (iii) +exact (approximate) feedback
linearization withL,-bounded error; (iv) MIMO systems.
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Analyticity of semigroups in the right half-plane

Jacobzon Fiand and Elin Mark

Department of Mathematics, ORT Braude College, P.O. Box 78, Karmiel 21982, Israel, Tk 972
9901812, Fax: 97:2-9901802, Email: fiana@braude.ac.il

2Department of Mathematics, ORT Braude College, P.O. Box 78, Karmiel 21982, Israel, Tdk 972
9901812, Fax: 972-9901802, Email: mark_elin@braude.ac.il

Keywords: holomorphic mapping, semigroup, compositioergor, Hardy space, function
convex in one direction.

We study semigroups of composition operators and semigroups of holomorphic mappings. We
establish conditions under which these semigroups can be extended in their parameter to sector
given a priori. Weshow that the size of this sector can be controlled by the image properties of
the infinitesimal generator, or, equivalently, by the geometry of tkmaked associated planar
domain. We also give a complete characterization of all composition opesatorg on the

Hardy spacéi® in the right halfplane.
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The "~ I mmedi ate exchanged model : a

Haggai Katriel

Department of Mathematics, ORT Braude College, P.O. Box 78, Karmiel 21982, Israel, Tdk 972
9086433, Fax: 97:2-9901802, Email: katriel7@braude.ac.ll

Keywords: kinetic exchange models, econophysics, immediate exchange model

Simple " kinetic exchange models’, describing
have been proposed in recent years, with the aim of using concepts of statistical physics to
undersand economic phenomena, like the distribution of wealth. In this work we study the
Immediate Exchange model, recently introduced by Heinsalu and Patriarca [Eur. Ph8g, J. B
170 (2014)], who showed by simulations that the wealth distribution in thisl mmuoleerges to a
Gamma distribution with shape parameteHere we justify this conclusion analytically, in the
infinite-population limit. An infinitepopulation version of the model is derived, describing the
evolution of the wealth distribution in terro$iterations of a nonlinear operator on the space of
probability densities. It is proved that the Gamma distributions with shape par2raetdixed

points of this operator, and that, starting with an arbitrary wealth distribution, the process
convergs to one of these fixed points. We also discuss the mixed model introduced in the same
paper, in which exchanges are either bidirectional or unidirectional with fixed probability. We
prove that, although, as found by Heinsalu and Patriarca, the equilidiatribbution can be
closely fit by Gamma distributions, the equilibrium distribution for this modei fact nota
Gamma distribution.
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A Number of Problems of Operator Theory in Spaces with Indefinite
Metrics

Victor Khatskevich

Department of Mathematic®RT Braude College, P.O. Box 78, Karmiel 21982, Israel Fax: 972
9901801, Email: vkhats@braude.ac,ivictor_kh@hotmail.com

Keywords: Strict and bistrict plusperators, Krein space, linear fractional relation, operator
ball.

Abstract: We consider strict and bistrict pheperators between spaces with indefinite metrics,
in particular, Krein spaces (orspaces). We call a pkaperator T in a Krein space  strictf

T =dA,where d>0is constant and A isexpansion, and we call T bistrict if both T
and its conjugate operator T* are strict phyperators. It is well known that a ptoperator T
defines an operator lineaafitional relation. In particular, we consider the special case of-linear

fractional transformations. In the case of Hilbert spatgsandH,, each lineafractional
transformation of the closed unit balK of the spacelL(H,,H,) is of the form

F (K)=(T, ,K)(T, F,K ‘andis generated by the bistrict plyseratorT.

We consider applications of our results to the skatbwn KreinrPhillips problem of invariant
subspaces of special type for sets of quperators acting in Krein spaces, and some other
applications.
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Lie Groups and Symmetry in Dynamical Systems
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Keywords: Lie Groups, Mechanical dynamical systems,

Abstract: Understanding dynamical systems in mechanics in an ideal world would had to some
up, essentially, to solve a system of PDEs. That, in reality is impossible even in the almost
simplest models. Using a description of a mechanical system in theagm@f a Lie groups
shade light and improve the qualitative study of dynamical system. | will explain the basic notions
and objects of this approach in a hopefully, elementary and friendly way.
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Biotechnology Engineering
The Effect of Paracetamol Overdose on Metabolic Syndrome in Rats
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Background: The metabolic syndrome is a cluster of risk factors associated with an increased
risk for fatty liver, cardiovascular disease, diabeldwe use of certain medications may increase
the risk of the development of the metabolic syndrome by either promegigt gain or altering

lipid , glucose metabolism or oxidative stress.

Paracetamolacetaminophen)s one of the most extensively used analgesic and antipyretic drug
and, though safe when used at therapeutic doses, is associated with significanbXieipatot
when taken in overdose. Under normal conditions parcetamol is primarily metabolized in the
liver by glucuronidation and sulfation armdsmall proportion of the drug is metabolized by
cytochrome P450 enzymes into the reactive intermediadeenyl-p-benzoquinoneimine
(NAPQI).

This metaboliteis normally detoxified by glutathione (GSHhy nonrenzymatically and
enzymatically reactiondn overdose, sulfatioand glucuronidation become saturated and GSH
is depleted by NAPQIThe reduced hepatic otent of glutathione may caused increased of
mitochondrial oxidative stress and hepatic damage .

Aim: To evaluate the effects of Paracetamol overdose on the parameters of metabolic syndrome
in rats.

Methodology: 16 male SpragueDawley rats were randomlynvdded in two groups. One group

(4 rats) served as control and was maintained on standard chow diet, whereas the other group (12
rats) were treated with paracetamol (1g/kg) by intragastric instillation. AftéroRds rats were
sacrificed and liver enzyes, liver histology and hepatic oxidativ@ntioxidative parameters were
studied.

Hepatic extracts underwent biochemical assays to determine the levels of cholesterol,
triglycerides, antioxidants, and malonic dialdehyde (MDA).

Results: Rats with paracetamoloverdoseénad an increase of liver enzymes: 580% and 1092%
increase in AST and LDH respectivedy compared to the control rats. Administration of
paracetamobverdose was associated with the increase in the hepatic triglyceride carmesitr
(+29%). Hepatic levels of MDA and glutathione peroxidase were significantly higher (675% and
38%,respectively) Paracetamobverdose ratdhadsignificantly lower concentratiores hepatic
alphatocopherol, paaoxonase activity and total glutatiie content( - 55% ,- 64% and-34%,
respectively) No significant effects on hepatic cholesterol and glutathione reductase activity
were observed.
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Conclusions:Our experimental data suggest that Paracetamol overdose is a potential risk factor
for development of metabolic syndrome.

Acknowledgement This study was supported by a grant from the ORT Braude College Research
Committee
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Biologically-inspired interfaces

Meital Alagent, Elina Kivovict?, Itai Tzchor?, Naomi Lanif, Meizid Falal¥, Moshe
Flugelman, Uri Dinnar, Refael Beydr*®, Noah Lotah Sarit Sivan'?

1Department of Biomedical Engineering, Technisrael Institute of Technology, Haifa Isra&-
mail:Meital. Shafir@hkc.co.il

’Department of Biotechnology Engineering, ORT Braude College of EngineRridgBox 78, Kamiel
21982, Israel, Tel: 972-9901895, Fax: 97:2-990183%armiel, Israel E-mail: ssivan@braude.ac.il
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“Ruth and Bruce Rappaport Faculty of Medicine, Technion Israel institute of Technology, Haifa Israel
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Coronary stenosis due to atherosclerosis, the primary cause of coronary artery disease, is generally
treated by balloon dilatation and stent implantation, causing damage to the endothelial lining of
blood vessels. This leads to the restenosis of the lumen as a consequence of migration and
proliferation of smooth muscle cells (SMC). Nitric oxide (NO), whis produced and secreted

by vascular endothelial cells (EC), is a central-aritammatory and antatherogenic player in

the vasculatureThe goal of the present study was to develop an enzymataudliye surface
capable of converting a prodrug-émginine) to an active drug (NO), thus providing a targeted
drug delivery interface. NO synthase (NOS) was chemically immobilized on the surface of a
stainless steel carrier with preservation of its activity. The ability of this functionalized NO
producing srface to prevent or delay processes involved in restenosis and thrombus formation
was tested. This surface was found to significantly promote EC adhesion and proliferation while
inhibiting that of SMC. Furthermore, platelet adherence to this surface arkediy inhibited.

Beyond the application considered here, this approach can be implemented for the local
conversion of any systemically administered prodruthéactive drug, using catalysts attached

to the surface of the implant.
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Cloning, Expresson, Production and Characterization of Recombinant
Chitinase
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Introduction. Chitinases belong to the glycosyl hydrolase family, wisotomprised ofarious

proteins found in a wide range of organisms, including plants, bacteria, fungi, insects, protozoa,
and mammals. Evidence has suggested that acidic mammalian chitinase (AMCase) may acts as
important candidate in defense against chitin contaimiggnisms, especially pathogenic fungi.

In the current study, we aim to clone, express, biochemically characterize and evaluate the
enzymatic activity of AMCase in vitro.

Methods. Human AMCase was cloned in pEP (+) containing Higag and expresseuBL21

host bacterial cells. Expression of AMCase was induced by IPTG and the protein was purified by
Ni-NTA agarose. Recombinant AMCase was characterized byP3EE, Western blot and
ELISA analyses and its hydrolesis activity will be tested by chiirasay Kkit.

Results.Our preliminary results indicates that the recombinant AMCase was localized in the non
soluble compartment of inclusion bodies . Currently, several strategies are tested in order direct
the AMCase to the expression in the peripliasspace and to purify the Hisgged AMCase

from the inclusion bodies under denaturing conditions. The hydrolysis activity of the recombinant
AMCase protein will be measured in vitro.

Conclusions.Our results will shed light on the recombinant AMCasd its potential to play an
important role in both the efficient hydrolysis of chitin and antifungal activity. These findings
will be confirmed in future studies using different clinical pathogenic fungal strains.
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Surface modi fi xatdieo manmfpaacdpmrxdre

Marina Tal, Iris S. Weitz?

Prof. Ephraim Katzir Department of Biotechnology Engineering, ORT Braude College, P.O. Box 78,
Karmiel 21982, Israel, #nail: marinkal983@gmail.com

Prof. EphraimKatzir Department of Biotechnology Engineering, ORT Braude College, P.O. Box 78,
Karmiel 216 1 0, Gsrael, Tel: 9724-9901895, Fax: 972-9901839, Email: irisweitz@braude.ac.il
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Colloidal copper oxide nanoparticles are of great interest because their potential use for
nanomedicine, e.g., treatment of infection diseases, cancer therapy, drug carriers-ematidlial
MRI-ultrasound contrast agents. Synthesis of copper oxide namtgmuising copper acetate
precursor in presence of acetic acid yields adsorbed acetate ions on the particles surfaces. This
thin capping shell prevents aggregation in water medium, but lucks the ability to be linking shell
for additional conjugation.

This work focuses on introduction of desired functionality to copper oxide nanoparticles by
surface modifications with active molecules, such as, biological molecules, fluorescent dyes and
biocompatible polymers. Various analytical tools characterized theurastidnal ligands shell.
Including measurements of the dynamic radius and zeta potential values to monitor composition
changes, infrared (FTIR) spectroscopy to confirm new binding interactions through a comparison
to the pure ligand and the unmodified pEes, and thermgravimetric analysis (TGA) to
determinate the amount of new organic ligands adsorbed on particles surface. TEM (transmission
electron microscopy) used to study the morphology of modified copper oxide nanoparticles and
to demonstrate thessembling structures and aggregates formations.

The surface modifications can provide a controlled way to tune the properties of copper oxide
nanoparticles without affecting the intrinsic properties of the metallic core. Detailed investigation
is still needed to fully understand the mechanism of ligdrahging.

Acknowledgement This study was supported by the Ministry of Science, Technology & Space,
Israel (grant no. 311876), and by the grant of ORT Braude College research committee.
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Endophytic bacteria application as a biocontrol agenagainst the
phytopathogen phytoplasma
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Beneficial bacteria can be used as-&dmtrol agents in agriculture with the advantages of
specificity against the pathogen, maintenance of the ecological balantreeatiility to evolve
and overcome increased pathogen resistance, which is not possible in chemical usage.

Such beneficial bacterium was isolated from the insect vecpinypbplasmaa phytepathogenic
bacterium, causingellowsdiseasén grapevine. TFs isolated bacterium (DLB) was detected by
FISH analysis inthe insectguts but not ovaries, and its prevalenceaha insect population
increased over the fall, suggesting that it was acquired by the host through feeding. This isolate
was introduced todalthy and phytoplasrvafected plants (Chardonnay) and was detected in the
grapevine phloem three weeks post inoculation.

The presence of the isolate seenma@ffect the morphology of the infected plants but not the
healthy ones. In some parameters,dfiect of phytoplasma on plant morphology was markedly
reduced, suggesting that it might be a potential candidate for biological control agent against
phytoplasma in grapevinekdeed, peliminary field experiments showetat this bacterium
reducel phytgplasma symptoms in the vineyard.

In the current study, we examined the ability of this bacterium to inhabit different plants by seed
coating. The bacterium was able to establish the new emerging seedling two weeks after
inoculation. In addition, theability of substances, secreted by the isolate, to inhibit different
bacterial species wagxamined including identification of MIC(minimum inhibitory
concentrationyalues.

Acknowledgement This research was funded by Chief Scientist of Economy inl Isia¢he
“Kamin” initiative and by a grant from the OR
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Nanoparticles for enhancement of drug delivery through the blood
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Background: The bloodbrain barrier (BBB) serves as a barrier that restricts transport of
potentially toxic substances from the blood to the brain. While being a very effective protection
strategy, this arrier restricts the transport and effective action of drugs in the brain in pathological
situations, such as cancer and neurodegenerative diseases.

The BBB contains carriers which are responsible for the transport of nutrients to the brain and
removal ofmetabolites. While small lipidoluble molecules diffuse passively through the BBB,
other essential polar nutrients (glucose, amino acids) require specific transporters. Recently it has
been shown that nanoparticles (NPs) can cross the BBB using-caedeted transport, without
causing any damage to the BBB.

Aim: To develop a platform for targeting active materials to the BBB and enhancing their passage
through the BBBusing carrier mediated transport of NPs.

Methodology and Results: Nanoparticles, coprised of a drug and carrier protein, were
produced by a solvent evaporation technigue. The average size of the NPs was 8 nanometer, as
determined by DLS. Encapsulation efficiency of the drug was up to 60%. Fluorescent NPs were
incubated with brain cellsdm the hCMEC/D3 cell line. Foreskin fibroblsts (GF3 Cell line) were

used as control. After a 1 hr incubation period, 90% of hCMEC cells incorporated NPs, as
determined by FACS analysis, as compared to less than 1% of GF3 cells.

Conclusions:Nanoparticlegomprising of a drug and a targeting protein were produced and their
incorporation into brain cells, ivitro, was enhanced as compared to a fibroblast cell line. Organ
distribution of the NPs is planned to be checkedivo.

Acknowledgement This study vas supported by a grant from the ORT Braude College Research
Committee under Grant number 5000.838.211
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Background: In the present research, molecular modeling methods were used to study a novel
bioadhesive comprised of gelatin (protein) and alginate (polysaccharides), chemically cross
linked with N{(3-DimethylaminopropybN -ethylcarbodiimide hydrochloride (EDC) and-N
hydroxysuccinimide (NHS). Three antibiotic drugs were added to the bioadhesive: Vancomycin,
Ofloxacin and Clindamycin.

Aim: To apply computational tools to estimate the crosslinking degree and degradatiotiref gela
alginate conjugate and compare the effect of the antibiotics on its mechanical properties.

Methodology: The crosslinking degree was estimated by calculating the enthalpy of mixing of
gelatin with alginate and their interaction with the crosslinkingnég The degradation rate of
gelatinalginate conjugate was related to its interaction with water. Optimization and dynamic
simulation were performed using the molecular modeling package Material Studio 7.0.
Simulation cubic boxes were constructed andesuibd to dynamic simulation at 288 The
resulted dynamic trajectories were analyzed and the following properties were calculated to
estimate intermolecular interactions:

1 Mixing energy of the biopolymers witlhe crosslinking agentvater or thentibiotics

1 Radial distribution function (RDF)

Results: The calculations revealed that gelatin mixes well with alginate, which enables their
crosslinking. It was found that EDC preferably reacts with the carboxylate groups of alginate and
not with thoseof gelatin. Various ratios between EDC and NHS were examined to account for
the experimental observation that the highest tensile strength was obtained with 10:1 ratio,
respectively. A good correlation was found between the calculated and the expernigsedisl

It was found that the solubility the gelatitginate conjugate in water is high which accounts for
its degradation rate. Gelatin is more soluble in water than alginate and is probably the part in the
conjugate that governs the solubility and @deigtion rate.

The interaction of alginatgelatin conjugate with the antibiotics were compared with the
experimental measurement results of bonding strength. The most significant interaction of
alginategelatin conjugate is with clindamycin and the iatgion of both ofloxacin and
vancomycin is weaker. The gelatin part is responsible for the strong interaction with clindamycin
by forming hydrogen bonding with the hydroxyl groups. On the other hand, alginate forms strong
interaction with ofloxacin.

Conclusions: Changing the proportion between gelatin and alginate in the conjugate can be used
to control the degradation rate of algingtdatin conjugate and its interaction with the antibiotics.
A good correlation was obtained between the calculated ardigvgntal results.
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The focus of this study is on the tolerance of contindlmyg bioreactors inoculated with
anaerobic methanogens in three different configurations: dried granular biomass immobilized in
PAC-enriched hydrophilic polyurethane foam, dried granular biomassyeingkanular biomass.

These systems were tested under two different organic loading rates (OLR) of 6.25 and 10.94 (g
COD/(L reactor *d)), using a glucogmsed synthetic mixture. The effect of an instantaneous
shock load of phenol (5 g/L for three dayshd of phenol inclusion in the feed (0.5 g/L) were

also tested. At the lower OLR, all reactors performed similarly, however, increasing the OLR lead
to a significant biomass washout and failure of the system with wet granular biomass. The system
with dried granular biomass immobilized in PAghriched hydrophilic polyurethane foam was
more tolerant to phenol shock load than the second system with dried granular biomass (un
immobilized), though activity was recovered in both systems after about one month. PAC
provided protection and shortened the adaptation time for 0.5 g/L phenol that continuously was
fed. The use of dried biomass in both immobilized polyurethane and in free granular form for
inoculation of anaerobic reactors provides higher stability fobiblegical process than the use

of wet granular biomass. The dried forms of granular biomass demonstrated higher resistance to
washout and recovered quite rapidly after the phenol shock. The polyurethane matrix enriched
with PAC has added advantage ofigétg the biomass from sudden inhibitory shock loads, and
enables fast recovery and adaptation to phenol biodegradation.
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Nowadays, institutions of higher education pay more and more attention to the quality of teaching.

In an age of information explosion, information aging, information accessibility and information
relativity, there is no point in teaching information. Irstewhat should be taught is how to deal

with information and teach for understanding. In addition, institutions of higher education are

|l ooking for ways to increase | earners’ satisf
the material taughs an important aspect of this goal.

This article will present a preliminary study, which aims at characterizing how BSc students of
engineering, attending an academic college of engineering, perceive teaching that has the
potential to promote their undganding. The research participants were 14 students who took

part in a course called "Technique, mathematical understanding and everything in between", taken

as part of a General Studies program. The research tool is a questionnaire given during the last
lesson of the course, and analyzed according to qualitative methodology. In the questionnaire the
students were asked to write a letter to their imaginary lecturer and offer 5 recommendation
regarding the teaching process that, in their opinion, may hetpriease student’' s ul
of the materi al taught . The participants wer
Lecturer?

The most common recommendation that appeared in half of the answers had to do with the

l ecturer’ s e xtpankexdtememnt in thé subjectttaughe $wo other prevalent
recommendations, found in 5 of the responses, dealt with the use of representations during the
lectures, and with explaining the reasons for learning the subject, its connection to everyday life,
thus focusing on its usability. Other aspects that appeared in the answers touched on: answering
student’s questions appropriately, actively i
the opportunity to practice the new material during thrutes, etc.
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Background: The match between students academic acl
learning stylegL,S)and t hei r t eac her (IS3was studidd m eaclierresearehl st r
Nevertheless, there are no referenckgting the correlation between the distance of traineg's

to tutor'slS and student's achievements. This unique issue is extremely interesting since it deals

with one to one instruction.

Aim: The current paper presents a study designed to investigagngorrelation between
student's achievements to @IS Distance

Methodology: Thirty-nine students with learning disabilities were paired to tmme tutors
during the academic year 2015. Thus, 39 pairs of trainees and their own tutors widedlie
students achieving better academic grades. The Fetdeman Index of Learning Styleld §)
was used to meas UuWSaes twedilneesI$ uproaf erprreed err ed

Results:ThelSiLSDistancs and t heir correlation to student
show significant correlation between t$LS Distanceand students achievements at the end of

the first semester of 2015.A replication of the above study was med in the secona@isemest

2015 and similar results were obtained again. The trainees were also asked to fill up an attitudes
questionnaire and the correlation between their total attitude and academic achievements was
calculated. A significant correlation showed only in teeand semester results.

Conclusions:In the light of the current study we suggest that it maight be a good idea to pair
tutors to trenees with clo4es to achieve better studemigades.
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Background: The Teaching and Learning Center in ORT Braude college initiated a coaching
program-"From good to excellent which has two goals: to promote students' excellence and
selfefficacy and to empower students with high level of academic achievements.

The stidents were assigned to the program in a special assessment center managed by the learning
councelor of the Teaching and Learning Center. The coaches in this program are lecturers who
had participated in a training course for "Group Coaches diploma" spitcial focus on
promoting studentaspirations and achievements.

This coaching process includes two hours meeting between a group aftidents and their

coach every week. The main issues which are discussed during the coaching process includes:
peronal and academic success and excellence, swidésion, goals, work plans and coping

with difficulties.

The program is accompanied by a longitudinal research.

Aims: The research focuses on the contribution of this coaching program to the $petsmsl|
and academic development. In addition, the study explores the possible impact of being a coach
on the professional development of the college lecturers.

Methodology: Questionnaires and -tiepth interviews were conducted with 15 students who
have m@rticipated in the program and 4 lecturers who were coaches for these students .

Results The findings show that this program is significant in promotingeféitfacy
;aspirations and academic achi evlbisneoabing of sci
program helps me to trust my academic skills

In this presentation we will elaborate on the research findings regarding the contribution of the
program to the students and to the professional developm#Td lefcturers the coaches..
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Background: Students' approaches toward astronomy can be divided into four conceptual
frames of reference¢l) Mythical andpre-scientific—the order in the world is determine by
Gods and ovenatural forces.(2) Geocentric-the Earth is the heaviest body at the universe
and it lays at universe's center. kBliocentric the Sun is the heaviest body at the erseand

it locatedat the orbital center of all celestial bodig#) Sidereal- the starts are thtundemental
component of the universe and our sun is only one small star among trilions of trilions stars
spreding all over the universeachastronomichconceptuaframeof referenceffers a

different interpretation for astronomical phenomena.

Aim: To evaluateastronomical conceptual frame of reference holding by college students.

Research population 320 students from 3 colleges: Kinneret Acade@udege, ORT Braude
College and Israel Valley College.

Methodology: A conceptual frameworks in astonrompyestionnairérom 199G was adapted

for the researchEight new questions added to the research questionnaire and it contains 23
guestions. The getshnaireallowing students to choose their answers according to their
preferred frame of referencEhe questionnaire revalidated by four astronomy faculty.tdble
was administered prand postan elective astronomy course, studied in an engineerfrapkc

Research resultsAt the time of submission of this abstract the research has not yet been
completed. However, the results will be reported in full at the conference.

*Finegold, M, & Pundak D. (1990). Students' conceptual frameworks in astronomy.
Australian Science Teachers Jouryaf(3), 76:83.
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Background: Student's understanding is a desired outcome of teaching, yet many lecturers are
used to transmitting knowledge and find changing their instructional methods to be challenging.
Previous studies have reported on the tendency of lecturers to continuedbbir centered
instruction even while valuing active learning. "Teaching for understanding” (TfU) is a
performance based active learning framework which can guide lecturers in planning and
instruction the courses with student's involvement and undenstpasl their goal.

The TfU approach highlights a "performance perspective" of understanding, which focuses
lecturer's attention to the students' activities. The learners must engage actively in performances
which require thinking in order to build their understanding. Ustdeding performances have

dual function: the students understanding is built and demonstrated while engaging with the tasks.
These performances require higher order thinking which develop the student understanding.

Aim: This study aims to explore theogsible contribution of introducing performaruased

active learning methods during academic course to students understanding of protein engineering,
and to characterize the lecturer challenges and benefits during the instructional change. The
findings mg contribute to improving planning and instruction of this course and similar courses
next year, and also to development of lecturer support systems required for similar instructional
changes.

Methodology: This research employs a case study design andniged methods approach. The
course which is the case is a third year elective course with 21 participants. During this course,
students learn advanced topics dealing with protein structure, methods for protein structure
determination, protein design angguction.

The course has been instructed previously using regular teacher center methods, and included
problem solving exercises. The lecturer, who volunteered for changing her instructional methods,
has ten years experience of teaching the course. Shiigated in a TfU professional
development and was willing to implement the approach in her instruction. The authors met
regularly for planning and reflection.

Data sources include: lecturer notes and reflections, students' test scores, studesrss answ
understanding performance tasks during the course and in the test.

Results: Student's outcomes and analysis of their answer's to performance tasks during the course
and in the test, and lecturer benefits and challanges will be presented andetisati the
conference.
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Background: As has been shown in previous studies, engineering students have many difficulties
with important engineering concept of acaya

Aim: The present research investigated engineering students' achievements in solving simple
problems focusing on measurement accuracy and error.

Methodology: A quantitative research methodology was applied. A multiple choice
guestionnaire, includingyvelve questions and simple problems involving different aspects of the
concepts of accuracy and measurement error, was developed and validated. All of the questions
in the questionnaire were divided into four categori€sncepts of accuracy and erromaiog
presentation of quantity, Comparison of errors and accuracy, and Number of significant digits in
result (three questions in each category). Cronbach's alpha of the questionnaire equals 0.54. 81
engineering students from two engineering colleges agit study programs: mechanical
engineering, electrical and electronic engineering, industrial engineering and management,
biotechnology, software engineeringoptical ewgineering, water industry and quality and
reliability engineering—participated in the study.

Results: The comparison of the results indicate that the achievements of the students from two
colleges in each category are considerably close. Students reaehgghest achievements in

the category of Concepts of accuracy and error (an average grade of 72 out of 100). This fact
demonstrates sufficient knowledge of basic notions concerning accuracy. The achievements in
three additional categories were much loviéhe lowest accomplishments were achieved in the
categories of Comparison of error and accuracy of different measurement instruments, and
Number of significant digits in result (average grades of 38.3 and 32.7 respectively).

Conclusions: The outcomes ofthe research show that the students successfully answered the
guestions and solved simple verbal problems concerning definitions and the relationship between
accuracy and error. However, they demonstrated insufficient performance in solving more
sophistiated problems that demand deeper understanding of these concepts, such as comparison
of error and accuracy of different measurement instruments, and finding the number of significant
digits in the result. Previous studies have shown the existence ofstenception that the more

the number of digits right to the decimal point is, the more accurate the measurement is. The
results of the current research demonstrate that this misconception is strong and widely spread
among engineering students.
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The ability to work on projects that involve several disciplines and toitumict multidisciplinary
team are among the main goals of engineering education (EE), (e.g. ABET's learning outcomes),
nonetheless, EE programs develop these skills to a very limited extent.

The flagship project MEHALEV- students of engineering on ladhof people with disabilities
operates at OBC for the fourth year as part of the Israeli Council for Higher Education initiative
to promote involvement of academia in social activities. Its main objectives are to establish an
interdisciplinary knowlede center in the area of engineering solutions for disabled people, and
to create collaborations with institutions that deal with rehabilitation and employment of people
with disabilities.

ProjectBased Servicéearning (PBSL) is a pedagogical approacit thvolves the development
of a product for the benefit of an individual or an organization. Being engaged in PBSL provides
students with opportunities to design and develop innovative solutions for real clients.

A longitudinal study that accompany thadkhip project aims to evaluate the short and-teng

impact of the project on students, graduates and other parties involved. Data sources comprise of
interviews with students, | ecturers, and st a
reflection reports and documentation of activities. One of the aspects inquired are the
multidisciplinary models and nature of some projects developed.

Examples of such projects are: (a) an automated obstacle trainer for walking rehabilitation, where
the design bthe mechanical system was carried out by a Mechanical Eng. student and the design
of the interface electrical biofeedback system by an Electrical Eng. student during their
internships; (b) a characterization and fabrication of a tremor measuring syislerpreforming

writing tasks in order to evaluate efficiency of treatment, developed as a collaboration between
Mechanical Eng. and Software Eng. Students; and (c) time and ergonomic measurements on
adjusted workstations designed for people with cogndigabilities as a collaboration between
Mechanical Eng. and Industrial Eng. teams.

Likewise, when developed by students of a single department, projects may expose students to
different knowledge areas and demand an extended learning of a wide rahgepadkilem's
aspects (clinical, psychological, occupational, industrial etc.).

Multidisciplinary projects are not easy to operate since each department has a different
curriculum, projects' milestones and academic specifications. Our presentation will elaborate on
the challenges of operating multidisciplinary projects at OBC and s@igeral suggestions for
improving collaborations between the various departments.

Acknowledgement The flagship project and this research are supported by the Planning and
Budgeting Committee at CHE.
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Background: One of the major goals of science and technology education today is to promote
students' active learning as a way to improve students' conceptual understanding and thinking
skills. Although there is clear evidence for the benefits of active learning, most lecturers in higher
education still adhere to traditional teaching methods. We seek to identify characteristic attitudes

of “active instruct or s ”discern wietha thereaic a distinetionl e ar n
between these attitudes and those of the other instructors. We will present findings from a study
that examined the attitudes of 153 lecturers in three higher education institutions in Israel and
about 100 instructerfrom Germany. The research tool was an attitudes questionnaire developed

specially for this study on the basis of the
process of change they had undergone, moving from traditional teaching to mweee act
instruction. An analysis the active instructo

the attitudes of "active instructors" and subsequently formed the basis for the development of the
research questionnaire. Relying on a literature redegvan examination of the attitudes of the

active instructors”, the responses to the qu
emergent attitudes to be grouped into six key
to adopt activedaching. This diagnostic tool can supply crucial information to directors of
colleges and universities when planning supportive steps for the promotion of active learning in

their institutions.

Aim: to examine to what extent instructor in higher educasictending to adopt active
learning approach.

Methodology. Instructors in  colleges and universities  in Israel and
Germany answered the study questionnaire. We are planning to interview about 20 instructors in
Germany.

Research resultsAt the timeof submission of this abstract, the research has not yet been
completed. However, the results will be reported in full at the conference.
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Background: Secondcareer teachers may bring to teaching a rich personal and professional life
experience. Career changers believe their age and experience provide them with skills that are
immediately transferable to the classroom, including communication skdlapility to manage
multiple projects simultaneously, a highly developed work ethic, analytic thinking, and more.

Initial findings of this research, regarding the competencies developed throughout the
engineering career that contributed to teaching iffitkteyear, yielded five main categories:
(1) Relevant knowledge and experience in industry
(2) Systems thinking and problem solving capabilities;
(3) Time, task and people management;
(4) Guidance and mentoring skills;
(5) Mental maturity.

Aim: This stuly aims to explore the possible contribution of education and previous career in
engineering to teaching as a second career. This longitudinal study probes engineers' perceptions
and professional development during their first two years of teaching irstigiol. A deeper
understanding of the unique skills and qualities engineers carry to the new instructional position
may help better utilizing these skills for the promotion of Engineering and Science education. In
addition, the findings may contributettte adaptation of preervice teaching programs in order

to meet engineers' needs in their transition to teaching

Methodology: This research explores the transition to teaching of thirty engineers (mechanical
or electrical engineering) who have compledespecial intensive prgervice training program of

the Ministry of Education, conducted by ORT Braude College in cooperation with the Kibbutzim
College.

The first stage of this study included opamded questionnaires about the engineers' background,
motivation to teaching, their perceptions and expectations; the second stage inctddpthin
interviews with eight engineers from this group, in order to elaborate on significant issues
concerning the career switch, recognized through questionnaires'iandlge third stage
included irdepth interviews with the same eight engineers during their second year as teachers.

Results: This presenation will focus on the third stage of this reseslvehwill discuss findings
dealing with perceptions, professionavelopment and future expectations in their new teaching
career.

Acknowledgement: We would like to thank the teachezsgineers who participate in this
research.
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Background: Wireless communication industry is in rapid growth in the last years. Due to the
huge progress in development of communication systems in the last decade development of
wideband communication systems is continuous growth. However, development of wideband
efficient antennas is one of the major challenges in development of wideband wireless
communication systems. Low cost compact antennas are crucial in the development of
communication systems. Printed notch antennas and miniaturization techniques are employed to
develop efficient compact notch antennas. Fractal technology is used to improve the electrical
performance and efficiency of notch antennas. Design tradeoffs utedngnd measured results

of wideband notch antennas with high efficiency are presented in this patennas were
analyzed by using 3D fulvave softwareThe paper presents new compact Uitfaleband

notch antenna 1GHz to 6GHz, a wideband notchrarat 2.1GHz to 7.8GHz and a 5.8GHz to
18GHez fractal notch antenna.

Methodology: Fractal geometries may be applied to design antennas and antenna arrays. The
advantages of printed circuit technology and printed antennas enhance the design of fractal
printedantennas and microwave components. The effective area of a fractal antenna is
significantly higher than the effective area of a regular printed antenna. Fractal antgnna
operate with good performance at several different frequencies simultanéwastgl antennas

are compact multiband antennas. Directivity of fractal antennas is usually higher than directivity
of a regular printed antenna. The number of element in a fractal antenna array may be reduced
by around a quarter of the number of eleméntsregular array. A fractal antenna could be
considered as a namiform distribution of radiating elements. Each of the elements contributes
to the total radiated power density at a given point with a given amplitude and phase. By
spatially superposintihese line radiators we can study the properties of a fractal antenna array.
Figure 1 presents Hilbert Fractal curves which can be used as Sjlg Curves.

GeGete5d JuUuUuyL

Figure 1: HilbertFractal curves which can be used as Spailiing Curves

A wideband notch antenna with fractal structure has been designed. The antenna is printed on
RT-DUROID 5880 dielectric substrate with dielectric constant of 2.2 and 1.2mm Tinek.

notch antennaithensions ar&4.5x57.1mm

Results: The antenna center frequency is 2.75GHz. The antenna bandwidth is around 200% for
S11 lower than6.5dB. The notch antenna VSWR is better than 3:1 for frequencies from 1GHz
to 5.5GHz. The antenna beam width is arourfd Bde antenna gain is around 3.5dBi.
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Background: Harmonograph is a mechanical apparatus that employs pendulums to create
a geometric image. Pintograph is a lat¢2&)) implementation of the Harmonograph: it
uses a humber of rods to move a pen relative to a flat drawing surface. Known from 19th
century, Pintograph became popular our days because of its simple mechanical
implementations which uses inexpensive actgai@ervo motors) controlled by an
inexpensive microcontroller.

Aim: Despite mechanical design of the Pintograph is simple, mathematical model of the
reatlife Pintograph contains a significant number of mechanical and electronic
parameters having some pseudadom tolerance. As a result, actual position of the pen

differf rom the position calculated on the bas
i mprove Pintograph’ accuracy, digital Came
the pen and Pintograph’” joints on téde 2D
calculated and send to the relevant actuators.

Methodology: Operation of the Pintograph was simulated by a software simulator designed for
that purposeRelevant math equations of the Pintograph having 4 rods (5 joints and two
servo motors) were createahd solved by using MAPLE symbolic software. Software
model of the pinhole digital camera was used to simulate image acquisition and image
processing. Simul ator takes into account
motors accuracy and timing.inRulator operation results in the accuracy map in the
drawing zone.

Results:Si mul at or runs -Hreivetas” tdhadi drorwitthle dbit | e
MP Gray Level Digital Camera drawing accuracy of 0.3 mm can be achieved. The speed of the
Pintograph operation depends on the frame rate of the Digital Camera and on processing power

of the microcontroller used. For the frame rate 25 frames/sec drawing speed of 5 mm/sec can be
achieved.

Conclusions:Developed software simulator enables to evalwlawing accuracy and drawing
speed ¢gfoitnhtes " i ntograph for the selected set

Acknowledgement This study was supported by a grant from the ORT Braude College Research
Committee under Grant number 5000.838583
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Background: The photovoltaic generators have a very useful importance for clean electric power
generation and theirs performance has been continuously improved by important researches.
Accurate models of the electrical behavior of PV generators are effective tog}stem design.

The traditional model of-V/ characteristic (shown in Fig.1) based on junction equivalent

circuit, requires iterative numerical calculation methods. Many methods for determining the
parameters of a solar cell have been already repdvtedels which make possible to carry out
direct or analytical calculations are useful. Models in the form of the fractp@alratic
expressions allow the determination of maximum power point, but complicate the calculation
especially in the real timegane. Note that these modele nojustified in terms of theory.

Maximum Power
Amps Point (MPFP) Power
Short Circuit e W Curve

— — TP
Current (Isc) mas

I -t (P = WxI]|
mp
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Amperes (I)

Area = Wmp X Tmp

o

wohlage (W) Wome Wolts

Open Circuit
Woltage (Woc)

Fig.1 FV characteristic.

Aim: A new model, suitable with real time calculations, f&f tharacteristic of PV generators,
is developed.

Methodology: In our paper, a new model basedasimple rational function, which does not
contain any implicit exponential form, has been formulated and verified. The model was
conceived in order to be used with all kinds of PV modules. The parameters of the model are
evaluated by means of the derivas of the issued characteristics in the short circuit and open
circuit points, and assuming that the calculated cunreltdge curve contains the rated maximum
power point. The direct analytical calculation of load regime, using the model, it alldvismea
optimization of PV generator systems.

Results: Our model has been successfully applied to a polysilicon PV panel. Same results are
shown in Fig.2.

o
o
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Fig.2 ModelReal data comparison.

Conclusions: Our model allows to detemine the maximum power regim and to impruve PV
generators efficiency.
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Background: Positron Emission Tomography (PET) scan is relatively a new and advanced

diagnosis tool to identify, among other, cancer and Alzhetliseases. The demand for PET

scan has been constantly increasing in the past two decades, hence, we see more institutes that
acquire PET machines and offer this service. Since PET equipment and its operation are rather
expensive, there is a need to depedoway to utilize it more effectively. In PET scan, a
radiopharmaceutical (radioactive substance) is injected to the patient prior to examination,

making the timing of the scan to be somehow rigid for each appointment. This restriction makes
patient appaitment scheduling challenging. Previous work suggests that the scan time can be
predicted if some patient related characteris
height, and body part to be scanned), while another provides SimtBatimu Sequdial

(SBS) algorithm for appointment scheduling, when scan distribution is known in advance and
characterizes the whole population (without p

Aim: The aim of this work is to develop a methodology and a tool that take into caisider
patients’ classification based on empirical d
scheduling.

Methodology: Thefirst step of this work is to classify patients by scan duration times using
data mining. The aim of this step is to generate ggai patients according to their related
characteristics. Next, we need to adjust the SBS algorithm to take into account different kinds of

di stributions, according to the obtained pati
generic tool in Ecel VBA to form a simple and intuitive user interface. The tool should extract
real patients scan data, generate the differe

and use them to determine the best appointment scheduling for a knowncseafugatients to
be scheduled in a specific day.

ResultssWe compared our methodology to the SBS al ¢
and to the current practiedfixed slots (time between appointments). We found that our

empirical based methoda@y improves the system performances such as the end of day and the

quality of service.

Conclusions:The developed methodology and tool can give healthcare providers a way to
increase scan availability and resource utilization while keeping minimalgeamined service
levels.
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Background: The studywas conducted at Intel Wireless Connectivity organization in the
Hardware Department. In a developmental organization builh matrix-wise structure, a
department is required to serve parallel projects at the same time. The focus of the process is the
design of new boards for various usages, e.g., for testing, validation, and final products. The
boards are required to be ready at a knowngiveh due date, based on the projecivhichthe

board belongs to. A delay in the supply of the boards can cause a delay in the project at whole. In
order to supply the boards on time, assignmen
necessarand critical. The current scheduling sysH
feeling”™ of r esouismalelythadepartnient éeansleatieesdnd Iplanneys

on Microsoft Project. Assignment and scheduling are -lwedhwn problems in opations
managementin a project environment it is critical that boards will be supplied on time, while

few boards have higher priority than others, therefore Minimization of weighted tardiness defined

as the objective function.

Aim: To obtain the ptimal solution for assigimg and schedulingf orders such thahe sum of
weighted tardiness is minimized.

Methodology: We first suggest a mixed integer linear program mahat depicts the dynamics
of aflexible flow shopsetting. Then we extend the modekt&lexible Jokshop model, which
captures a generic solution for different departments, e.g., the product validation depatiment.
model was coded in General Algebraic MadglSystem (GAMS).

Results: The model shows a significant reduction in the dijecfunction (sum of weighted
tardiness) of 50.3% than the scheduling plan according tadhual performance ithe same
period.Thenumericaltest is based opast dataf three periodsgach isof two months

Conclusions:It is common that in developmental environment, assignment and scheduling do
not get a lot of focuse. And the main tool for assignment and scheduling is M.S project. we
suggested a flow shop and jshop models using a Mixed Integer Linear Programing model for
solving the prolem and provided an optimal solution for the assignment and scheduling of jobs
and achive a signficant improvement of weighted tardiness results.
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Background: Whenprocess stabilizing factor fail)je phenomenon is manifested in a change

of the reported data. The change in the data may be caught by different methods, among others,
AndersorDarling (AD). ADstrength is in its ability to deteetchange in the distribution of the

data (e.g., from normal to uniform).

Aim: To develop an effective method and a tool for detectingbanpt loss of process stability.

Methodology: We suggest to track the difference between AD statistics of datadkat w

collected before a sliding time point to the data collected after that point. For the purpose of
easy and effective use of the proposed method, a free access auxilary Excell program tool was
developed.

Results: Two illustrative examples of applicationegpresented: 1) artificially simulated data
with abrupt change of data distribution; andig)ecting a change caused by the loss of
measuring device accuracy.

Conclusions:The tool can be used for effective detection of abrupt loss of stability batie onl
and offline.

Acknowledgement The authors express their deep gratitude to Prof. Shuki Dror for the
permanent interest in the work and extremely fruitful discussions.

The 2" ORT Braudelnterdisciplinary Research Conference


mailto:myariv@braude.ac.il
mailto:ebashkan@braude.ac.il
file:///C:/Users/ebashkan/Desktop/sergeymazin@braude.ac.il

36

A Robust approach to the Integrated Inventory Replenishment,
Lateral Transshipments, and Routing in a Singl&Commodity Supply
Chain

Naseraldin Hussein, Shiry Varens

1Dr. Naseraldin HusseirDepartment of Industrial Engineering and Management, ORT Braude College,
Karmiel, 2 1 6 1, Braed, Tel: 9724-99019 7, E-mail: nhussein@braude.ac.il

2Shiry Varem Faculty of Industrial Engineering and Management, Technitsrael Institute of
Technology, 3200003, Haifa, Israél;mail: shiry.varem@campus.technion.ac.il

Keywords: lateral transhipments, routing, replenishment, IPR.

Background: We discuss a system comprised of multiple retailers who face stochastic demand.

In each period, replenishments are made according to a predetewnileedp-to quantity.

Lateral transshipments are performed after demand is realized but not yet materialized, in order

to minimize retailers’ excess and shortage of
transshipment cost is dependent on theadie thus, there is a need to consider the routing aspect.

Some of the possible transshipment events may be excluded due to cost inefficiency, which might
affect the opti mal repleni shment qguantities ¢
decisbn should consider both the cost efficiency of the transshipments and their sequence,
assuring sufficient inventory quantity on the vehicle to meet the planned transshipment at delivery

points. To the best of our siktegatedpollegneand theh e | i
transshipments’ route was not taken into acco
above.

Aim: To decide what are the replenishment quantities and the transshipment amounts that should
be transshipped between the retailers, and what is the optimal route, in order to minimize the total
expected cost (excess and shortage of inventory costs, arghtpguirsg) in a singlétem multi

retailer inventory system when the demand is stochastic with identical known distributions,
assumed discrete.

Methodology: We suggested a hierarchical solution to the problem: first, an optimatupder

level is found tothe stochastic problem, taking into account the-cmmplete pooling due to
transshipment inefficiency. Second, optimal transshipment quantities and route are calculated, for

the deterministic problem, after demand realization. The first part is petfousiag a

simulation, running possible ordap-to levels, bounded in a range, and choosing the level that
optimizes the total system's expected cost. T
for solving mathematical problems. Additional complica is added to the problepuncertainty

in the input data. We use robust optimization to cope with such a complication.

Results:The analitical study prooved that our mod
outperformes the model studied in the litrature. The numerical study for a small problem showed
as wel | , t hat our mo d e | resultoowWwinh’ | awdr to

common model.

ConclusionsWh en tr ansshi pmedtetpse n dceonstt, icso ndsiisdearnicneg t
route, affect both the optimal ordep-to levels, and the locations included in the transshipments

and its’ e X dimg ut,twoutd mesult, Mipractice, gnanonoptimal and higher costs than
expected, and major difficulty in carring out the transshipments.
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Background: In recent decades, the public awareness regarding environmental damage caused
by electicity production are increasing, let alone the decrease in the resources availability, the
increase in levels of electricity consumption due to the various products that run on electricity,
the prices of energy and raw materials.

Energy management in tivedustrial sector may lead to significant economic and environmental
benefits

Aim: The primary goal of the project is to find the optimal production plan in the production line,

which will provide a response to the market demand and reduce energy expéteseeduce

energy expenses by changing the current working method in the organization regarding the
scheduling of jobs on the production | ine, wh
through the day, week, and year.

Methodology: In our progct we examined the factory current status in general and in production
line number 6 in particular. During data collection process, which included working with
different interfaces of the organization we exposed to a lot of data and working methodsv We s
how the actual planning based on various production heuristics, all of which do not relate to
energy costs.

Results: To meet our primary goal, data were collected for three consecutive months of
production in 2014.

We formulated a mathematical modelielhwas solved by using Mathcad 15 software. The
model was validated based on the data of those three months, for which the actual performance
was collected. We found that the saving in percentages using our model, compared to the actual
costs in those nmihs,is in the range of 209%60% in the number of setups and in the range-57%
62% in the holding cost, let alone the consideration of electricity costs. We also performed a
sensitivity analysis to check the impact of uncertainty of the input parametiie i@sults of the

model. The results showed that changes in the costs and parameter values of up to 25% will not
cause a substantial change in total cost implying that the model is robust.

Conclusions:We can and should change the production planningadstto incorporate energy
costs in order to reduce total costs. Also it is possible to meet the demand for products by cyclic
production when in each cycle product produce only one time. Considering the cost of energy is
important and affects the bothetleconomic aspect, by saving money for the organization, and
the social aspect that shows the organization is hgreed environmentally friendly.
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Background: Binary tests designed to measure abilities of objects under test (OUTSs) are widely
used in different fields of science and practice. The number of test items in such tests is usually
very limited. The response to each test item provides only one bifoofmiation per OUT. The
problem of correct ability assessment is even more complicated, when the levels of difficulty of
the test items are unknown beforehand. This fact makes the search for effective ways of planning
and processing the results of suchgtédghly relevant.

Aim: To find the effective way of evaluation the latent abilities of limited population of OUTs
by test consisting of test items with known/unknown beforelterels of difficulty.

Methodology: We assume that the responses to diffetesttitems do not affect one another. In

recent years, there has been some progress in this direction, generated by both the development
of computational tools and the emergence of new ideas. The latter are associated with the use of
socal l ed “isacnal d tiemvaresponse model s” Toget her
(MLE) approach, they helped to solve some problems of engineering and proficiency testing.

Results: The method is illustrated by the example presented in a recent publication by our
colleagues from QuoData GmbH, and can be considered as an alternative to proposed in their
publication method of scoring.

Conclusions: Several issues related to the assessment of uncertainties, replications scheduling,
the use of placebo, as well as evahrabf multidimensional abilities still present a challenge for
researchers. The authors attempt to outline the ways to solve the above problems.

Acknowledgement The authors express their deep gratitude to Dr. llya Kuselman, who pointed
out to us the prdbm discussed in the article and his continuing interest in the resolution of the
issue.
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Background: Despite the undeniable importance of studying physics by any engineer, we were
often faced with the fact that it was a big challenge for the students, who choose the IE as their
future profession. IE students repeatedly appealed to the auitfoesquestion: "Why do | need
physics at the academic level, if my future specialty will be IE"? From conversations with our
colleagues, we realized that the abaventioned problem is not local: in varying degrees, it exists
also at other universitieand colleges, teaching IE B.Sc. program. In our attempt to understand
the problem, we analyzed the triangle formed by a triad stutEsther physics. We concluded

that the problem is not in its individual vertices, but in the general concept ofsaihgidartant

to IE for his/her future activities.

Aim: To formulate the basic concepts that the IE student studying physics should assimilate and
adopt.

Methodology: By careful studying of IE curriculum, we tried to determine which basic physical
concepts duture engineer might need in his professional practice.

Results: 12 concepts that the student studying university physics should assimilate and
adopt:

Determinism, reproducibility, causality and predictability.

Substance: particle, field, state of aggtéon, phase state.

4 kinds of fundamental interactions.

Physical quantity (units, dimensional analysiscalar and vector.

Degrees of freedom, the state/phase space (discrete and continuous).
Dynamism and inertia, different kinds of evolutiequation/descriptigrevolution vs.
cyclicity, equilibrium and its types.

7. Inertial and norinertial reference system.

8. Various types of symmetry. Time reversibility, charge and spatial inversion.

9. Invariance and conservation laws (e.g. energy, momentungechér.).

10. Entropy, chaos, synergy and synchronism (e.g. resonance).

11. Uncertainty principle and quantum dualism.

12. The main aspects of scientific knowledgbjectivity, observability and measurability,
hypothesis, model, theory & law, scientific paradigexperimentalverifiability and
theory glsifiability

ogkhwnE

Conclusions:The conceptual approach to teaching industrial engineer physics suggests a certain
revision of existing programs. By our opinion, greater emphasis must be done on the basic
principles of physis. Exercises, laboratory studies and exams should be designed accordingly.

Acknowledgement The authors express their deep appreciation to Prof. Lazar Friedland for his
interest to the issue discussed here and his highly professional comments.

The 2" ORT Braudelnterdisciplinary Research Conference


file:///C:/Users/ebashkan/Desktop/shnitsb@braude.ac.il
mailto:ebashkan@braude.ac.il

40

A new look on the shortest queue with jockeying

Rachel Ravid

Department of Industrial Engineering, ORT Braude College, P.O. Box 78, Karmiel 21982, Israel, Tel: 972
4-9901849, Fax: 972-9901852, Email: rachelr3@braude.ac.il

Keywords: Shortest queue, Busy period, Jockeying

We consider a queueing system consisting of two parallel servers, the service time is exponential
where the rate of server is /[, i =1,2. [ Customers arrive according to Poison process with

rate / [ 11 /An arriving customer joins the shortest queue. In case of a tie, each queue is selected

with probability 0.5. If the difference between the lengths of the lines bec|d|1netlam the last
customer in the longer line, switches to be the last customer in the shortest one. The steady state

distribution of the system and some of its variants have been discussed in previous studies. In the
current study, we suggest to analyze theofulhg issues:

(1) The customer sojourn time Laplace transform. (2) The probability distribution of the number
of jockeying made by a customer. (3) Jockeying optimal policy, i.e., the valde @fhich

minimize the second moment of teejourn time. (Note that by Little's theorem the expected
sojourn time does not depend on the queue discipline). (4) A comparison between shortest queue
with and without jockeying in terms of stochastic ordering.
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Strategic managemeimvolves the formulation and implementation of the major goals and
initiatives taken by a company's top management. Strategy Deployment is a process that ties
senior leadership into enterprigéde busines$mprovement practices. Atsitcore it is an annual
planning process that develops enterprise operation plans.

Selection of appropriate operation plans is an essential, but complex task as it requires an
understanding of their implications for the strategic objectives in a giveatifsituation. This

work utilized the Quality Function Deployment (QFD) method as an instrument for ranking
operation plans of an individual organization in terms of its business objectives.

Two methodological stages are suggested. In the first stage House of Strat ec
translates the improvement needs of a company's objectives into a list of competitive priority
measures ranked according to their relative importance. A Mean Square Error (MSE) criterion
supporting the selection of vital contjiee priorities to be improved is employed. In the second

stage, each vital competitive priority is broken down into its relevant processes scenarios and an
operation matrix is constructed to translate the desired improvement in the processes scenarios

into a list of operation plans ranked by importance. Again, the MSE criterion supporting the
selection of vital operation plans. In the construction of the operation matrix, it is assumed that
synergy between the operation plans might be changed for eacdsprscenario, i.e., several

roofs, corresponding to the number of rows in the operation matrix.

The methodology is implemented in a furniture firm, revealing three vita competitive priorities
(stable product quality, reliable delivery and fast delivesi® processes scenarios as dominant

for improving stable quality (order mistake, inadequate design, defective components, defective
products, hitting in a product, and installation faults), and three operation plans for improving the
process scenariogality education and training, quality improvement team meetings, and in
process inspection).
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The ability to infer the ment altorstaainfuenceof ot h
your own state. The ability to attribute mental states such as thoughts, knowledge, beliefs and
desires to others is often termed Theory of Mind (ToM). In a previous study, we used a
computerized version of the game SET in order toustalhow participants explore new rules.

The object of the game SET is to identify a 'Set' of three cards from 12 (or more) cards laid out
on the table. Each card has a variation of the following four features: color, symbol, number and
shading. A 'Set' awsists of three cards in which each feature is EITHER the same on each card
OR is different on each card. The trainee was asked to predict which option a virtual player will
be choose from the possible "Sets". A value (positive or negative) was asstiridiedSets"
according a table, and the virtual player chose the option which provided the greatest number of
points. The trainee was not aware of how points were assigned to different 'Sets', and had to guess
what the assignment is in order to anticightechoices of the virtual player. It was demonstrated

that participants who were exposed to a complex rule were more willing to explore new rules.

Based on the results of the previous study, we are now evaluating whether changes in the rules
during the @me will encourage participants to develop an exploration tendency, which will be
demonstrated both in their reaction times and in a ToM task. Three groups will be evaluated, in
which the changes of the rules are in various frequencies: low, medium an@®hicypothesis

is that the high frequency of changing the rules will encourage participants to explore more
compared to a low frequency. The results of the study will be reported in the presentation.

Acknowledgement This research was supported by OB aude College.
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Knowledge management (KM) is scattered among several knowledge types and various
management methods. One problem with this methodologicalgmintation is
incommensurability, as the various classifications do not share a common language. This paper
suggests a unified typology, and toward this end adopts a classification that for the last five
decades has become prominent in the education fielé¢ s peci al Iy wi th the ri
l earning” trend. I n educati on, the <classific
knowledge, skills and dispositions. The paper derives a coherent framework from this
classification that integratedid verification, management and evaluation of knowledge. The
knowledgeskills-dispositions framework is comprehensive, internally cohesive, and mostly
advantageouseach type is tightly coupled with an adequate management method. Further, it has

the advatage of imported experience from the domain of education, a gain that KM professionals

can appreciate.
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Increased life expectancies and initiatives to retain older workers for longer means that the
workforce is becoming more agiverse. This, alongside increased competition for the smaller
proportion of younger individualentering the workforce, has led to increased interest in the
attitudes and preferences of different age groups or generations. In particular, employers need to
develop a clear understanding of the work values, preferences and attitudes of the newmeneratio
entering the workforce (generation Y) and how they might differ from previous generations in
order to effectively attract and manage this new cohort of employees.

Theoretically, individuals that share a “soci
will share contextual influences and experiences during their formative years and thus develop
similar values and preferences.

Altough the interest in thdifferences between generations has increased, to date research and
practical advice has largely ignored the impact of national or cultural context on this diversity.
This may explain the failure of so many studies to find generational differences inaloek if

the samples used were not from a single nationality. Some of the ways in which cultures differ
include patterns of decisiemaking, respect of authority and accepted leadership styles. In
general, national cultures can be compared on the dmsvaheir members relate to each other,
accomplish work, and respond to change. Based on the need for research in this area, the purpose
of this study is to compare generational characteristics across countries. If we cannot subscribe to
EdmundsandTummr *' s i dea of gl obal generations, we mu
birth cohorts from different countries will have different characteristics, therefore making the
process of ascribing work values to particular generations within-matltnalgroups difficult.

Specifically,the main question of this study is: are generational differences (in work values and
work behaviors) different among different cultures or are they global? In order to empirically
examine the study question, a novel strategy was asddta mining of soclanetworks.
Specifically, this study demonstrate how data taken from social network (e.g Twitter), cluster.
This method enable us to uncover woekated values and behaviors among different generations
in different cultures.

The study has both theoreticand practical implications. From theoretical point of view, if
different patterns of generational differences across national cultures will be revealed, the results
will strengthencontext el at ed t heories such as theamonti ng
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behavior cycle theory. If the analysis reveals convergence towards a global pattern, then Edmunds
and Turner’'s theoretically notion of gl obal g

From a practical point of view, answering the above reseauelstion will form the basis of
decisions by corporations and managers in relation to when, where and how to adjust the work
environment in order to attract and retain different generations across different countries, and also
to maximize the effectivenes$ these employees.

Acknowledgement This study was supported by a grant frSRRM Foundation. Grant
number 171.
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Multimedia augmented reality systems, which combines both real world objects and
virtual ones, can improve training of various tasks. Howexsual guidance, that is

often involved in these systems, have the potential to be detrimental for skills
acquisition, since it can preventdepth learning and active exploration. The research
question about the effect of visual guidance in multimedigrented reality system on
training and skills acquisition was evaluated by using Organomedia. Organasnedia
computerized multimediaugmented realitgystem developed bililbat Association It
includes acomputerbased, advanced touch screen and swatdteyboard) simulates
unique organParticipants will be instructed to learn to play musical instruments in the
keyboard by following a sequence of notes. Two kinds of visual guidance will be
evaluated: visual guidance on the computer screen, by displdngrfollowing note and
moving to the next note only when the participants played the note correctly; and visual
guidance directly on the keyboard, by highlighting the necessary key. A 2X2 design will
be created: with or without the screen visual guidaaid with of without the keyboard
visual guidance. Both playing the trained musical instrument with and without the aids
and a new musical instrument without the aids will be tested. The results and
conclusions of this study will be reported in the présstion.

Acknowledgement This study was supported in part by The Council for Higher
Education, Israel
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Background: The modern industry and the growing technological development around the world
created a situation of using many hazardous materials which endangers the population and the
environment. Hazardous materials can be found not ordigémical industries, but also in every

kind of industry such as agriculture industry (fertilizers and pest control chemicals), plastic
industry (PVC, Styrene, organic peroxides) and other industries. Hazardous materials are
materials that can risk a perss health and life when contacting them. Wrong and irresponsible
treatment with these hazardous materials, fault use or human error can cause chemical incidents.
When exposed to hazardous material in the workplace, employees can absorb these materials
through the skin, eyes or through the respiratory system. Exposure of employees to hazardous
materials can affect their health and cause severe damage to the central nervous system, lung
diseases, burns, etc. The aim of the study is to examine the optaluocing exposure of workers

to hazardous materials by combining robotics in the work process.

Technology is often introduced into safefjtical systems to improve system performance, to
remove error, and to increase safety. Technology can assisbiemrecognition, identification

of emergent failure, and in anticipating patterns that might lead to disaster. Technology can also
improve hazard awareness, provide alerts, eliminate routine actions that allow humans to
concentrate on other tasks, anduaal unnecessary contact with hazardous matefialst in
technology is an important factor influencing the impacts of technology in safgtal systems.

Trustis defined here as confidence or reliance upon the actions or information from andgher enti
Trust in technology affects the desire to use the automatic system and accept it. Users that do not
trust the technology will tend not to use it or will use it less. Past studies have already examined
how to increase trust in a robotic system by desigysuitable user interface. However, human

trust in safety improve systems has not yet been studied. This research will examine the way we
can design user interface and work processes so that the user will feel that the system improves
his or her safetyand, as a result, will use it more.

This research is done in collaboration with RescueDose, a company which develops a robotic unit
which enables improved safety methodologies. This robotic design is unique in the ability to
reduce human contact with hagaus materialsThe first stage of this research is to review and
categories the industries that use hazardous materials. Three organizations will be chosen to
participate in the research. The second stage of the research is to map the risks of exposure to
hazardous materials, task analysis, defining the technological changes in the current system. The
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third stage we will design optional user interfaces based on the mapping done in stage 2. After
making the necessary adjustments we will conduct a piloty studorder to examine the
implementation of the system and user interface in the organizations.
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Many children nowadays spend many hours in front of computer games. For some kids
computer games provide a platform for expression, empowerment, instifignga of

control and efficacy. Studies show that computer games among children may have
effect on their cognitive and motor development skills in present and future. The focus
of the current study is on augmented reality training system (AR), in whickadhe

world is combined with virtual objects (real virtuality), and its ainbisxamine the

effects of AR on the acquisition of cognitive skills compared to a vitual system.

I n this study we use a computer gamme call e
AR (or real virtuality) system that combines virual objects in a computer monitor and a
real tangible coins machine. The AR system will be compared to the virtual system,
which is based on the AR version, but includes only the computer monitor with the
virtual coines. In both versions, the participant serve as a salesperson in a virtual store,
in which they need to sell products to occasional customers, receive payment and order
goods from a supplier. The research hypothesis is that integrating ferewlifworlds

virtual reality and tangible realitywill lead to better acquisition of mathematical

cognitive skills compared to training with the virtual system only.

We chose to conduct the study among kindergarten kids which will be divided into two
different groups, randomly: virtual system and AR system. The results of the study will
be reported in the presentation.

Acknowledgement This study was supported in part by The Council for Higher
Education, Israel.
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Background: Cavity expansion theory deals with the stress and displacement fields around
internally pressurized spherical or cylindrical cavities embedded in either linear or nonlinear
media. This fundamental problem is of considerable interest in the mechanics of solids from both
theoretical and practical points of view. For the extreme caaea¥ity embedded in an infinite
medium (or expansion of cavities from zero initial radius), the increase of the internal pressure
leads to an asymptotic pressure value (for both spherical and cylindrical cavities) for which the
cavity expends without bowal as long as the asymptotic internal pressure is applied. The
spontaneous steadyate expansion induced by this asymptotic pressure is known asti@si
cavitation and the asymptotic pressure is known as the -si#isi cavitation pressure. By
increasing the internal pressure beyond the gsiic cavitation pressure a dynamically self
similar cavity expansion is developed with constant expansion velocity. This kind of media
response is known as dynamic cavitation and the pressure that drivésoiMs as dynamic
cavitation pressure. Recently, the concept of specific cavitation energy (SCE), supplied by the
internal pressure, has been introduced as a more general concept for analyzing cavitation
phenomena in solids.

In recent years there has bei@gcreasing interest in quasfatic and dynamic elastoplastic
cavitations as a basic physical model underlying perforation and penetration mechanics. This is
because one can consider the projectile as an external source of energy to dristaticasid
dynamic cavitations in the target material. Impacts of hard-posged penetrators (with shank
diameter D) on metal plates (with thickness h) are dominated by a ductile hole enlargement
process. Under such conditions the ballistic limit velocity capriedicted with the aid of the

work done by the projectile in expanding the perforation hole. This elastoplastic work is estimated
with the specific cavitation energy (SCE) supplied by the internal pressure. Analytical expressions
for SCE are known only fapherical and cylindrical (plar&rain and planstress) deformation
patterns. However, for general ductile perforation conditions the SCE is a function of the hole
slenderness ratio h/D (normalized plate thickness). Heuristic procedure in [1] hasdeapose
logarithmic dependence between SCE and the hole slenderness ratio. This relation was verified
by experimental data and led to new ballistic limit formula for ductile plate perforation. Moreover,
the concept of ballistically equivalent metals for degtilate perforation has been defined in Ref.

[1].

Plane of talk The cavitation phenomenon in solids will be discussed along with the concepts of

cavitation pressure and specific cavitation energy (SCE). The application of SCE for metal plates
perforationand ballistic limit predictions will be demonstrated, first without including the effect

of the hole slenderness ratio h/D and later by including this effect. Finally, the concepts of

ballistically equivalent metals and ballistically equivalent targetddotile plate perforation will

be defined and demonstrated for aluminium and steel alloys.
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[1] Masri R. Ballistically equivalent aluminium targets and the effect of hole slenderness ratio
on ductile plate perforation. International Journal of Impacirgsging 2015;80:455.
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Background: Magnesium alloys are attractive for the automotiveusty due to their high
specific strength. However, one of the drawbacks of magnesium is its being one of the most active
metals that makes, in turn, the use of conventional arc welding processes problematic. Being a
nonfusion joining process, friction istwelding seems to be one of the promising joining
solutions. The current paper deals with the creep behavior of a complex microstructure that had
undergone extensive plastic deformation, which, in turn, yielded recrystallization prior to creep
(during weding) and is prone to further DRX in addition to grain growth and twinning during
creep. To the best knowledge of the authors, no model for creep of such a complex microstructure
has ever been proposed.

Aim: To study the different processes occurringrifyicreep of the friction stir welded specimens
and to propose a qualitative model for their combined influence.

Methodology: Commercial AZ31BH24 magnesium plates were butt welded to each other.
Metallographic study was conducted by using Zeiss AX10 alptiicroscope and FEI XL30
scanning electron microscope (SEM). Specimens having undergone creep were used for a TEM
study, investigation by TEM was conducted by using an FEI Titan 300 kvréggiution TEM.

The specimens for the TEM study were taken ftbmneck of the broken creep specimens, as
close as possible to the fracture surface. The thermal stability of the microstructure was studied
by means of aging experiments conducted at@@dd 306C for 0.5, 1, 2, 4, 8, 16 and 32 hours.
Constant load cep experiments were carried out at 100, 200 and 300°C.

Results: The current study shows that the material is prone to grain growth at the temperature
range in which creep tests were conducted, in the case &€ 3@8in growth by an order of
magnitude oaars in about 20 hours

TEM and fracture surface studies show that DRX occurs all through the creep process as well as
during FSW Since both twinning and recrystallization were detected it seems that twin induced
recrystallization is likely to take plackring the creep test

Conclusions: The material undergoes DRX and grain growth to some extent during FSW, then
the material undergoes extensive grain growth during creep, in addition, twinning and probably
twin induced recrystallization occur as well dgyicreep so that ultrine grains are being created
concurrently

Acknowledgement This study was supported by a grant from the ORT Braude College Research
Committee under grant number 5000.838322
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An exact solutions for laminar twghase eccentric coamnular flows (CAF) in inclined pipes is
derived. This solution complement the recently obtained exact solutions for inclined stratified
flows with curved interfaces as to provide a set of solutiobwd-phase laminar separated flows.

It is shown that similarly to stratified flows, also in eccentric CAF multiple solutions for the
holdup and the associated flow characteristics can be obtained in inclined flows. The boundaries
of the multiple solutiom e gi on i n the di mensionless paramet ¢
of the core eccentricity and system parameters boundaries are demonstrated and discussed. A
unified set of three dimensionless parameters for separated flow is defined and usedréo expl

the effect of the system parameters and interface configuration on the velocity profiles and the
resulting holdup, pressure gradient and power requirement in horizontal and inclined concurrent
and countercurrent flows. The benefits of adding a lubniggphase for transportation of a
viscous fluid in inclined CAFs is investigated. The results obtained confirm the finding reached
for stratified flow on the adverse effect of the upward pipe inclination on the power savings in all

of the separate flow cdigurations. Independently of the density of the lubricant, namely, whether

it is lighter or heavier than the viscous fluid, the effect of hydrostatic pressure gradient always
adversely affects the possibility of reducing the pumping requirement for aréingthe viscous

phase. However, surprisingly, a heavier lubricant is preferable form the view point of power
saving.
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Abstract: Most of the energy of machining is transformed to heat. The heat transfer from the
cutting zone depends on the heapamty of the raw material and on its configuration. The
temperature rise of the cutting zone may limit the cutting speed and cutting depth, causing tool
wear and limiting its life, and creating thermal stress in the raw material and distortions of its
sufface.

It is therefore highly desirable to measure the cutting zone temperature and relate it to the cutting
performance parameters (depth of cut, cutting velocity, feed, linear speed of cutting progress,
power required, Specific Cutting Energy). Due toriature of metal cutting, it is not possible to
measure temperature directly in the cutting zone.

A controlled micro milling experiment was compared with a themaezhanical finite element
model (FEM) simulating the temperature distributions and othectefecurring in the cutting
zone. An electric milling was controlled by [Labview] software, keeping the torque and rotational
speed constant and preventing disruption of fixed air flow.

The processed material was glass ceramics, Low carbon steel, anthuktuB061T6. The
mechanical and thermal properties of which are known from the literature. A finite elements
model was developed and its parameters determined by matching the computed Nodes with
thermocoupl es’™ temper at ur ecamedauhysirglmsgohcuting, Th e
without cooling.The value of cutting power was based on specific cutting energy (U), known
from the literature and calculation of (MRR) from the cutting parameters (depth & width of cut,
feed rate). The dynamic modeirgilated the movement of cutting tool by sampling heat sources
along the path. The fit obtained between dynamic model and the measurements enables a reliable
calculation of the specific cutting energy (U) for every combination of tool cut and raw material.

Acknowledgement This study was supported by a grant from the ORT Braude College Research
Committee
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Pressure vessels are structures that hold a certain volume of fluid at some pressure. They are used
in hydraulic and pneumatic systems for the working fluid, as fuel tanks in rocket motors and
satellites, and more. Common geometries are spheres, cylamtktsri. In many applications

e.g., aerospace and automotiveinimizing their weight is important.

3D printing can produce complex geometries at no added cost, so by ignoring constraints of
conventional fabrication techniques, we could attempt to rethéceveight of pressure vessels.

Two geometries served as baseline: a cylinder with hemispherical heads and a torus. Keeping the
allowable stress, internal pressure and fluid volume constant, we carried out multiple finite
element stress analysestoevalvh e cyl i ndr i cal geometry into
~25% less (see the top figure below). Similarly, the simple toroidal geometry (with a cross section
consisting of two concentric circles) has evolved into a torus with a-sea$i®n that is madgp

of eccentric ellipsoidal arcs, resulting in a weight saving of over 60% (bottom figure).
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The objective of this research is to propasnew prescriptive model for conceptual engineering

design based on a methodology called Parameter Analysis and a relatively new descriptive model
called CK Theory. Parameter Analysis was born in the 1970s at MIT as a training methodology

for innovators, and has been developed for the last 20+ years into a prescriptive model with clear

and distinct steps, which lead the designer through the process of starting with a rough idea and
turning it into an elaborate conceptual design of a realizatdduct. However, Parameter

Analysis lacks in not having a strong theoretical foundation, so it is difficult to establish its
“correctness” and its relation to other desig

C-K Theory has gained a reputation for being a very gémkascriptive model of the design
process, encompassing everything from the initial need statement, through generation of new
scientific knowledge, to yielding breakthrough designs, and seems especially suitable to capture
highly innovative design processdHowever, €K Theory lacks in its prescriptive aspect: it can
explain quite well the activities during design, but does not guide the designer as to what to do
next at any given moment.

This research therefore studies Parameter Analysis in lightkof@eory and vice versa, using

a multitude of case studies in which both models have been and will be applied. The goal is to
generate a new prescriptive model of conceptual engineering design that will include the benefits
of both Parameter Analysis andkCTheory, namely, consist of a clear and concise-sjegtep
procedure that is conducive to teaching and practicing design, and at the same time be rooted in
a theoretical foundation to support its scientific validity and allow comparison with other design
models. The expected significance of this research is the contribution to the theory and practice
of engineering design, eventually leading to improved design processes and better designed
products.

Acknowledgement This work was supported by the Israelé®ce Foundation under Grant No.
546/12.
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Studies on the Travelling Salesman Problem (TSP) have produced many versions of the original
problem. Among such TSP versions are muoitfjective problems and ganproblems. This paper
introduces a novel version of a TSP, which amalgamates the aforementioned types of problems.
The proposed TSP concerns a malijective game (MOG) between two salespersons that
compete over markets, which are located in differeigsci

Each of the salespersons has multiple conflicting objectives (taken as two in the studied case).
The basic assumption is that neither of them knows what the chosen route of the opponent is. This
problem is categorized as a Me@bjective Game (MOGIt is solved by a nontility approach,

which has recently been introduced. According to this method all rationalizable strategies are
initially found, to support posteriori decision on a strategy.

The game arena is represented as undirected weiglaph. grhe considered graph contains
vertices (cities), where each vertex represents a city. The arcs of the graph represent the roads
between the cities. The game is between two competing salespersons (players). A strategy of a
player, is a chosen roufpath). Each player may visit a city no more than once.

Each interaction between two strategies of the players (one path for each player) is assessed by
each player using two payoffs. The first payoff is based on the difference between the lengths of
players' routes. The second is based on a difference between the values of the cities visited by the
players. The first player aims at maximizing both objectives while the second aims at minimizing
them.

An evolutionary algorithm is proposed to search for ¢be of rationalizable strategies. The
proposed evolutionary algorithm includes an inner and an outer loop. Thddopéinds the
representative antiptimal front of each strategy of the considered population. Namely, at each
inner iteration, the worgtossible actions of the opponent are taken into considerations. When all
the iterations of the inner loop are completed, each of the optimizer's strategies of the current
generation is represented by its worst performances that form aoptintal Pared front. At the

outer loop, the optimizer implements a-based optimization procedure.

The case study is an arena with fourteen cities. Twelve cities are arranged in two metropolises (6
cities at each metropolis) and the two remaining cities are tbéatefrom both metropolises
(countryside). Each salesperson starts the tour from a different metropolis. In this arena setting it
is expected that each salesperson will not travel to the other metro. When traveling towards the
other metro, the objectivd a minimal path length is negatively affected. Moreover, by traveling

to the other metro the value of the tour is not necessarily improved, as the other salesperson is
expected to already visit the cities of that metro. On the other hand, it is natraktbke incentive

to go to the countryside cities, due to their higher values, is sufficient. This issue can be examined
using the proposed algorithm.
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The results obtained by this algorithm demonstrate the ability of the proposed algorithm to find
the ationalizable strategy in a MOG and provides new information that may contributes to the
decisionmaking process.
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When matter is placed in the confined field of electromagnetic radiation, it can lead to modified
and even new properties. This is of great interest from both the fundamentalf poémt as well

as for many radiatioengineering applications. For instance, the field confinement can lead to
effects such as extraordinary optical transmission, enhanced absorption and emission of light,
high-resolution spectroscopy and imaging. Undentain conditions, the lighhatter interaction

can become so strong that it enters theadted strong coupling regime where new hybrid light
matter states are formed, offering a vast potential for chemistry and biology that has hardly been
explored.

Recently, we have shown that vibrational transitions of organic molecules can be also coupled to
a FabryPerot cavity mode in the infrared region with new prospects to modify molecular and
structural processes. The hybridization of molecular vibrationakitrans by the confined
electromagnetic field of an optical cavity, leading to the formation of ypotariton states,
should have direct consequences on the properties of the material.

One of the fundamental debates in the moleesti@ngcoupling commnity is whether the
splitting that is observed in static spectroscopy occurs on the level of a single molecule. By
looking at the spontaneous Raman scattering from strongly coupled systems, we were able to
confirm that the measured splitting indeed ocaurghe level of a single bond. Moreover, we

have found that the cross section for Raman scattering of the new hybrid states i8 evdarg

of magnitude larger than the uncoupled states. These findings should have direct consequences
on the propertiesf the material given under strong coupling. In addition, the modification in the
material properties due to exploiting strong lighdtter interactions can have real implications

on (bio) molecular spectroscopy and other practical applications.
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The first two courses given to students of engineering deal with Mechanics, Electricity and
Magnetism and Wave theory. They rely on very few basic experimental laws and most of the
course dea with conclusions from these laws. Courses of modern physics are different from it.
Since much of the material with which one deals in them is counterintuitive, there must be a strong
stress on experiment. This gives an excellent opportunity to see seiegice is, namely
combination of induction and deduction, a constituent barely existent in the first two courses.

The two core subjects taught are the Theory of Relativity and Quantum Theory. Along with this
there are topics like basics of Nuclear Physind Solid State physics. Since there are many
subjects, the course may easily lose its focus. It becomes then a collection of formulae, given by
the teacher and all the student has to do, is to substitute numbers in them. This is contrary to the
spirit in which we strive to educate the students. On the other hand, it is also a mistake to present
the basic theory in a postulated manner, the way it is done in graduate courses in Physics, because
of the counterintuitive nature of the matter.

What | suggest tadlo is (1) to divide the course into two parts, one dealing with the Theory of
Relativity and the other with the basics of Quantum Theory. Topics like the basis of Nuclear
Physics or Solid State Physics can find their place as examples of the use thigbess, rather

than a separate matter. (2) Avoid delving, within the part of Quantum Theory, into subjects like
selection rules, which cannot be proven anyway and may be given, at most, a ready formulae. The
latter mean nothing to the student and argdtien after the examination. (3) To adjust the topics

to the needs of the various departments. Knowledge that the students acquire in the course of their
departmental studies, can be used for this, making the material more relevant.

If the course is desiged according to these guidelines, it can be fruitful, provide the student with
thinking tools and prompt interest in the subject.
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In a famous experiment from 1851, Jean Fouddtdt a large pendulum in a seemingly linear

path, and wighed how the pendulum messesdue to its coupling to Earth rotation. This
phenomenon can be described within the framework of linear algebra: the Foucault pendulum
motion is a beating pattern beten the chiral leftand right rotational eigermodes, whose
degeneracy is removed by the Coriolis force on Earth. One can think of a gedanken experiment,

in which a charged Foucault pendulum generates electromagnetic waves widiiedo
“Fouaamd at i on”. Light in this uHinegrpdarizatod, ar i zat
with the direction of the polarization plane slowly rotating in time.

We create infraed laser light in Foucaufiolarized stateby combining counterotating
circularly-polarized bichromatic infraed lasers having close central frequenci#e show that

the Foucaulpolarized state exhibits a unique polarization property in the frequency domain,
which we term "polarizatioffian”: its polarization varies continuously asinificantly within its
spectral bandwidth. Its polarization is nearly circular in one tail of the spectrum, linear in the
center and nearly circular with the opposite helicity in the opposite tail.

We study the frequency upconvertion of Foucaolarized light upon nonlinear interaction with
matter. First, we show that in the case of the perturbtaive process of third harmonic generation,
the Foucaupolarization property and the polarizatitan structure, are trasferred to the emitted
third harmonicaadiation. This Foucaufpolarized ultraviolet radiation is obtained as a result of
multiple (at least two) anharmonic quiver motions of bound electrons around their parent ions
occurring from different angles in a twiimensional planeNext, we show tht Foucault
polarization is transfeed to the emitted harmonics even in the case of extreme nonlinear optics.
In the limit of a strong Foucaditolarized driver source capable of turning the electron's
anharmonic motion into ionization and subsequentllisiom, Foucauklpolarized high harmonic
radiation is obtained, by high harmonic generation (HHG). The process maintains thatsingle
polarization property through propagation and can be pimasehed using standard methods
developed for monochromatgchemes (e.g. pressure tuning phase matching), due to the very
small dispersion between the two drivers. It also offers a rout for extending the maximal photon
energy of observed helical high harmonics to keV by using bichromatic drivers only in the mid
IR region. Moreover, the harmonic polarization profile can be controlled by adding ellipticity to
the driver fields. These polarizatidan harmonics may be utilized for exploring r@petitive
ultrafast chiral phenomena, e.g. dynamics of magnetic doniaiasingle shot.
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Background: Several Pulsar Wind Nebulae (PWN) have been detected in the TeV band in the
last years. This TeV emission can be fitted wiffueely leptonic model making some

assumptions on the Infrared backround around the PWN and on the magnetic field that most of
the times is far from its equipartition value.

Aim: We consider the possibility that part of this emission is due to an hadronic
component implying the production oflD0O TeV neutrinos.

Methodology: The IceCube higlenergy neutrino telescope has been collecting data since 2006
and so far no neutrino evemas been associated with a PWN. We use thedetettion of

neutrinos to constrain the hadronic content of PWN independent of the hadronic model
parameters.

We also estimate the number of neutrino events expected from these sources in Antares
and in KM3NeT and derive the constraints on the hadronic contribution to the TeV
emission.

Results: Both Antares and KM3NeT have better potential than IceCube to detect neutrinos from
PWNs as these sources are galactic.

Conclusions:The Cherenkov Telescope Array Mikely increase the number of PWNe detected

at TeV energy to several hundreds, probably providing an essentially complete account of TeV
emitting PWNe in the Galaxy. The analysis performed in this work can be easily extended to each
upcoming TeV detecteldWN.

Acknowledgement This study was supported by BSF grant from the under Grant number
2012077.
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A great deal of interest has been recently shown in optical sensors based on surface plasmon
resonances (SPRs). These are obtained when surface plasmon waves (SPWs) are resonantly
excited on the interface between thin films, made of noble metals sudheasasd gold, and a
dielectric medium. The SPR modes are highly sensitive to the optical properties of the adjacent
dielectric medium, making them a powerful tool for bio sensing and molecular detection. The
KretschmanaRaether (KR) configuration is widelused for SPR sensing in which a prism
coupler with a high refractive index (RI) is used to achieve the momentum matching condition.
The main features that are often considered in-B&d®d sensors are the sensitivity angular
interrogation or spectral ietrogation respectively), figure of merit, penetration depth inside the
sensed medium, and the propagation distance. Although SPR sensors exhibit the highest
sensitivity among those based on the evanestams phenomenon, tremendous efforts have
been inested in the last two decades to improve their sensitivity, and detection limit.

As an extension of the SPR technique, a thick dielectric layer can be added between the metallic
film and the medium to be sensed . In this configuratiomadied coupled lasmonwaveguide
resonance, the dielectric layer gives rise to the appearance of guided modes in addition to the SPR
excitations. Unlike the conventional SPR structure, the additional guided modes can be excited
in both (TE) and (TM) polarization states.

In this work, we theoretically investigate the properties of the optical guided modes in the coupled
plasmonwaveguide resonance configuration. The main features and the origins of the modes that
are observed in both TM and TE polarization states argestusy analyzing the dispersion
landscape. We show that the guided modes have extremely narrow bandwidths with respect to
the conventional SPR sensors, in particular in the near infrared region. The large figure of merit,
enhanced sensitivity, and the patation dependence makes these modes very promising for
anisotropic sensing which is highly relevant for cells and proteins studies. Moreover, the unusual
capabilities of the guided modes in the near infrared region paves the way of combining SPR
based sesors with absorption spectroscopy techniques for molecular detection.
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The problem has several names in the computer science: "approximate pattern matching"”, "
mismatch problem", "approximate string matching”, "fuzzy stidegrching”, and, possibly,
more. In our project we deal with the follow specific case of the problem: in a given text find
positions of all words with Hamming distance from a given word less or equal than a selected
threshold (i.e., amount of mismatchetess or equal than some selected value). The goal is to do

it as quick as possible. The text can be very large (more than 1G), and some limitations in using
of RAM also should be taken into account. The text and word can bergmeeded" before the
seach. Our solution can be adopted for several contexts of the task:

1. Finding of all similar words for one word;
2. Finding of all similar words for a set of words;

3. Calculation of similarity graph for all words of some text (i.e., like the previous lmaisthe
set is all words from the text);

That can be realized in different computational environment, such as: one or several computers
with a large memory; or many computers (nodes) with a few amount of memory each.

There is a range of conditions (texintent, alphabet, permitted amount of mismatch, word size,
etc.) in which our algorithm is both incomparably quicker than all other existing algorithms and
not required very large amount of RAM (operative memory).

The main application of our method is@ahtion of the Protein Connectivity Network (PCN) for

a large protein data base. It is a crucial stage in our other project, requiring very high
computational resources. The cheapening of the process by an effective algorithm is very
important. Moreoverthe task of "fuzzy string searching" is very actual for many systems,
supporting the word search in very large databases. In addition to bioinformatics (i.e. search of
DNA and protein subsequences), it can be used in document or internet search. Marfitigpes
information data (such as pictures, sound, videesBOcturs) can be presented as a linear text
built from some corresponding alphabet. So, our method can be applied for many systems with
storage of large amount of information of different types.

It is well known, that the amount of stored information in the world is exponentially growing. So,
development of an effective algorithm for a quick search is very important.
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In the weltknown scheduling game, a set of jobs controlled by selfish players wishes each to
minimize the load of the machine on which it is executed, while the social goal is to minimize the
makespan, that is, the maximum load of any machine. We consider this probleerfaur tmost

common machines models, identical machines, uniformly related machines, restricted machines
and unrelated machines, with respect to both weak and strict Pareto optimal Nash equilibria.
These are kinds of equilibria which are stable not onthiérsense that no player can improve its

cost by changing its strategy (machine) unilaterally, but in addition, there is no alternative choice
of strategies for the entire set of players where no player increases its cost, and at least one player
reducests cost (in the case of strict Pareto optimality), or where all players reduce their costs (in
the case of weak Pareto optimality).

We give a complete classification of the social quality of such solutions with respect to an optimal
solution, that is, wdind the Price of Anarchy of such schedules as a function of the number of
machines, $m$. In addition, we give a full classification of the recognition complexity of such
schedules
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Introduction: Topology Optimization (TO) is a design process usegkfore new designs by
optimally distributing material in the design region. The best designs are achieved in accordance
with the objectives and constraints defined for a specific application. In this work, we present a
multi-objective approach for TO thases multiobjective evolutionary algorithms.

Methodology: The first stage consists of applying a mobjective Ant Colony Optimization
(ACO) to find tradeoff topologies with different material distributions. In the second stage, we
parameterize the bimdaries of the topologies found by using NURBS. Moiijective genetic
algorithms are applied as a heuristic optimization engine to optimize the control points of the
curves in order to smooth and refine the boundaries of the topology. The proposetbingiho

is illustrated in the design of an Interior Permanent Magnet (IPM) machine. The design region of
a TO problem is represented by a finite and bounegichénsional subset O sd , withd = 2 or

3, in whichc~q denotes a cell within this geometric space. Each cell ¢ is associated with one of
n possible states. After the state of a given cell is considered to be the material properties at that
point, the general muttbjective TO problem can then be definedhasproblem of finding the
optimal distribution of material in the cells of the design region that minimizes the objective
functions while satisfying the problem constraints, which are mathematical representations of the
system requirements and limitatioddthough a number of studies have examined the use of
genetic algorithms for topology optimization, the definition of a suitable representation for the
genome and genetic operators is very cumbersome. With ACO, we can represent the design region
as a gricand the allocation of material as a graph in this grid, thus reducing topology optimization
to the problem of finding an optimal route in this graph. The resulting topologies represent
tradeoff topology designs that are approximations of the Papgtmd solutions of the muli
objective TO problem. These topologies are coarse initial designs that should be smoothed and
refined; nonetheless, the designer can obtain an initial overview of the design possibilities. Next,
after the designer chooses one toggl from the tradeoff set, we use a boundary detection
algorithm to identify the boundaries of the regions with different materials. The points along each
boundary are used to fit and define a NURBS curve for that boundary. The control points of the
curvesare then optimized by means of mudbjective GA, using the same objective and
constraint functions as in the original problem. In this way, another set of tradeoff solutions is
generated around the topology chosen by the designer. This new Paretedirestnts possible
refinements of the initial coarse topology identified in the previous stage. The final design can be
selected from among the tradeoff solutions by using any degisademg methodology. The
designer can go back to the solutions idegdifin the first stage, select another topology from
this set and apply NURBS parameterization and GA optimization to this topology in order to
analyze other design alternatives.
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Conclusions: This approach that integrates topology and shape optimizaticapable of
handling problems that involve the distribution of several materials in a design domain. The
representations used are simple and the results are given in parametric models based on NURBS
curves. With a suitable choice of parameters, the N8GAas able to improve the results
obtained by the MOACO algorithm, thus demonstrating the adequacy and usefulness of the
proposed approach to muttbjective electromagnetic topology optimization.

Acknowledgement: This research was supported by a Marie Cuniernational Research Staff
Exchange Scheme Fellowship within the 7th European Community Framework Program (FP7)
andby the following Brazilian agencies: FAPEMIG (Grant TEC 10018/11)
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Background: Roots of graph polynomials such as the characteristic polynomial, the chromatic
polynomial, the matching polynomial, and many others are widely studied.

Aim: to examire to what extent the location of these roots reflects the ghapinetic properties
of the underlying graph.

Methodology: A graph G = (V (G), E(G)) is given by the set of vertices V (G) and a symmetric
edgerelation E(G). We denote by n(G) the numberartices, and by m(G) the number of edges.

k(G) denotes the number of connected components of g. We denote the class of finite graphs by
G. Graph polynomials are graph invariants with values in a polynomial ring, usually Z[X1, . . .,
Xr]. Let P(G,X) be a taph polynomial. A graph G isBhique if for all graphs Gthe identity of

P(G,X) and P(G,X) implies that G is isomorphic to GAs a graph invariant P(G,X) can be used

to check whether two graphs are not isomorphic, and-fonifue graphs also for isarphim.

One usually compares graph polynomials by their distinctive power. Two graph polynomials
P(G,X1,...Xr)and Q(G, Y1, ..., Ys) are equivalent in distinctive poweseljvalent) if for

every two graphs G1 and G2 with the same number otesrtedges and connected components

P(G1,X1,...Xr)=P(G2,X1,...Xn)iff Q(G1, Y1, ...Ys)=Q(G2, Y1, ...Ys). To restrict our
discussion to graph polynomials with combinatorial interpretation we shall only consider graph
polynomials which aréefinable in second order logic SOL in a uniform way.

Results: Let H be a fixed graph. For every univariate S@finable graph polynomial P(G,X)
there exist univariate SGtlefinable graph polynomials Qi(G,X), i = 1, 2, 3 d.p. equivalent to
P(G,X) such thathe following holds:

(i) For every G all real roots of Q1(G,X) are positive (negative) or the only real root is O.

(i) Q2(H,X) = 0, and trivially every complex number is a root of Q2(H,X). In particular the roots
of Q2(G,X) are dense in the complex @an

(iif) For every G the roots of Q3(G,X) are contained in a disk of constant radius.

Conclusions:In this contribution, we address the question on how the particular location of the
roots of a univariate graph polynomial behaves undeequivalence.
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Background: Functional Magnetic Resonance Imaging (fMRI) is a technique for determining
which parts of the brain are aaied by different types of physical sensation or cognitive activity,
such as sound, t he mov e ment of a subject’ s
measurement of the neural activity through the change in Blood Oxygen level, BOLD (Blood
Oxygenated Lesi Dependent Contrast). Use of multivoxel pattern analysis (MVPA) to predict
the cognitive state of a subject during task performance has become a popular focus of fMRI
studies. The input to these analyses consists of activation patterns corresporitfierg it thsks

or stimulus types. These activation patterns are fairly straightforward to calculate for block design
trials or slow eventelated designs, but for rapid eveatated designs the evoked BOLD signal

for adjacent trials will overlap in timepmplicating the identification of signal unique to specific
trials.

Methodology: A novel fMRI classifying method designed for rapid event related fMRI
experiments is described and applied to the classification of loud reading of isolated words. Three
classifications were experimented on of different grammatical difficulty in Hebrew: (i) words
versus asterisks (ii)”"”with diacritics versus
root”. We discuss the mos teeabiest dne. Eaulierwork ugisgk a n d
more standard classification techniques (machine learning and statistical) succeeded fully only in

the simplest of these tasks (i), but produced only partial results on (ii) and failed completely, even

on the training satn the deepest task (iii).

The met hod perf or ms arocedsadsldta andecomputirig a fulelioraneot n p r
artificially generated examples. The method involves a deconvolution of the rapid events on the
data and performing a convolution orethenerated data. The besatch is performed over all

"words” constructed by convolving the respons.
in a "windowed” sequence. This is separately
the outcore.

Results: Using the same feature selection (ANOVA) as in the earlier methods, (i) there is a
dramatic increase in the accuracy rate for the third (most difficult task) on thelnttavel

(88%) as well as the first task (ii)Unlike the earlier methwdming and testing over all runs

(within subject) achieves a significant level of classification (64% accuracy) for the training set.
This shows the information for this "deeper”
information.
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Abstract: Capacitatedutomata (CAs) have been recently introduced as a variant ofdiate
automata in which each transition is associated with a (possibly infinite) capacity. The capacity
bounds the number of times the transition may be traversed in a single run.

Previousstudy includes preliminary results about the expressive power of CAs, their
succinctness, and the complexity of basic decision problems for them. We continue the
investigation of the theoretical properties of CAs and solve problems that have beenshyreviou
left open. In particular, we show that union and intersection of CAs involve an exponential
blow-up and that their determinization involves a doubtponential blow up. This blowp is
carried over to complementation and to the complexity of the rsa@liy and containment
problems, which we show to be EXPSPAC&Mplete. On the positive side, capacities do not
increase the complexity when used in the deterministic setting. Also, the containment problem
for nondeterministic CAs is PSPA@mplete wherapacities are used only in the {b&ind

side automaton. Our results suggest that while the succinctness of CAs leads to a corresponding
increase in the complexity of some of their decision problems, there are also settings in which
succinctness comes & price.

This work has been published in the Language and Automata Theory and Applications
conference, March 2016, Prague.
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With the huge number of documents abounding on the Internet, text classification has come to be
one of the crucial methods for treatment and systematizing text data. Such tasks arise in the
authorship recognition, automatic media content analysis, plsgiaetection and other areas.

This paper discusses a novel time series methodology for writing process modeling, taking into
account the dependency between sequentially written text parts. A series of consecutive sub
documents of a given document are esginted via histograms of the appropriately chosen terms.

To characterize the document overall style and its fluctuations, a new feature named the Mean
Dependence is introduced. This similarity measure quantifies the association between a current
subdocurent and numerous earlier composed ones. So, such a collectionddczubents is
represented as a time series of the Mean Dependence development. The series change points
naturally link to the style changes. A novel approach constructed within the geeénatiology

is discussed. The approach, based on the strictly stationary model of time series, is applied to
authorship verification. Numerical experiments demonstrate high ability of the proposed method
to recognize an authorship and to expose writiyig gvolution.
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Background: A huge number of informal messages are posted every day in social network
sites, blogs and discussion forums. An interest to analysis of such sort of data is increased
last years. In our research we use social network content for analysis of differemes=nb
different age groups, or generations

Aim: The aim of this research is to study generation differences in attitude to the work in different
countries: are they depend of culture/mentality, or similar in different cultures?

Methodology: We compare da taken from Twitter for four different countries: USA, India,
Argentina and Russia to detect cultural differences between them. Data is filtered as "work
related", and then content of obtained tweets is analyzed using sentiment analysis approach. The
god is to indicate emotional coloring of a sentence. In a context of this study, it is essential not
only that some category of people discuss a feature, but also how they emotionally refer to it.

For sentiment analysis, we apply SentiStrength algorithm dHaivs extracting sentiment
strength from informal text, using methods to exploit thdadéo grammars and spelling styles

of cyberspace.

A number of features has been chosen for analysis with respect to work (e.g. career, salary,
collaboration). For edcfeature, we build a vocabulary of terms related to the theme and make
sentiment analysis of tweets containing these words.

Results: As a result, a statistics of emotional coloring of sentences related to eackrélenek"
feature is obtained. The givedata allows to make comparison both between countries, and
between different generations in a separate country.
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Background: Plagiarism has become a widespread phenomenon with the proliferation of
electronic publishing and availability of dime sources. Plagiarism detection is the process of
locating instances of plagiarism within a document or a book. Various methods csedberu
Computerassisted Plagiarism Detection including docureamhparison algorithms and
approaches that utilize languagjgecific features, for example authorship attribution.

Aim: Our work proposes a new approach for intrinsic plagiarism detectisadibn a new unique
method, which enables identifying style changes in a text using novel chroitasegg similarity
measures.

Methodology: In our methodology, the examined text is divided in a chain of sequential equal
sized pieces such that each ofthem is represented as a histogram-gf@ams. After that, the
3-grams in a texts segment are ranked according to their frequencies in a histogram. Then, a
connection between the segments is characterized by means of the Spearman rank correlation
coeffident averaged during numerous segmengfings. Namely, we consider each segment as
"result of the text evolution” provided by it
standpoint, the metric evaluating dissimilarity between two givemeasts is introduced, and a

text is clustered using this measure aiming to turn out disparity of the text. We also propose a new
clustering procedure involving an embedding of data in an Euclidean space with subsequent
clustering using the #neans approacfihe methodology described in detail in section 2, and in

the 3rd section we present several results of applying our method on real data. The obtained
results demonstrate high ability of the proposed method.

Results: On the simulations and on documentsni public databases to plagiarism detection,
such as PAN, our method showed non trivial results.
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Background: Software development projects are characterized by high level of uncertainty and
limited resources, especially time and qualified personnel. Such characteristics emphasize the

i mportance of effective and isscobnbeguentheknawn akav el op
critical success factor for these projects.

The *Engineering Methodol ogies for Software S

third year of the B.Sc. program in Software Engineering at-BRiide CollegeFollowing the
prgect-based learning format (PBL), the students are required to develop a software system

while working as integrated teams, in the same fashion as it takes place in development teams in
theindustryThe st udent s’ wo mknadedt thegte aushoricedands e i s s el
responsible for making decions regarding planning, scheduling and task allocation among the

team members, as well as engineering decision which are part of the development process.

The research draws upon three theoretical knowledgs: @eftware Engineering, collaborative
learning, team dynamics.

Aim: The goals of this research include: (1) Exploring the students' interests in team dynamics as
expressed in their initial questions. (2) Characterizing team working styles in relati@téam
composition. (3) Analysis of success in terms of team dynamics and determining success
predicting factors.

Methodology: The course curriculum includes a teamwork module, consisting the topics: team
building, role definition, establishing mutual rd@ence, effective communication, time
management, performance analisys (strenghths/weaknesses), conflict and crisis management,
group assessment, success/failure analysis.

The course educational project is developed gradually by the students, andesLifumitt
evaluation in three steps. Each submission includes a section dedicated to the team self
assessment. The students are required to reflect on their workgdyeamics and conflict
management, and individual seésessment if these aspects. Pe@sas®ent will cover the
entire semester’ performanc.

The data sources include: student's assignments during the teamwork module, project
submitions including self and peer assessment, lecturerer's insights.

Results: This study is currently in progredsitial results indicate an increase in teams ability to
collaboratively plan and carry out their project assignments. In addition, an increase in the
students capability to perform salsessment and engage in confil@nagement processes.
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Conclusions: We expect to gain insights on the contribution of the teamwork module to the
students' team work dynamics. The results of this study will contribute to improving the learning
experience and the ability to equipt the students with practical tools which ethameadiness

of ORT-Braude software engineering students for their professional carrier in the industry.
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