graphing functions resources

graphing functions resources are essential tools for students, educators, and professionals who
seek to understand and visualize mathematical functions effectively. These resources encompass a
variety of digital tools, educational materials, and interactive platforms designed to facilitate the
plotting and analysis of functions across different mathematical contexts. Utilizing high-quality
graphing functions resources enhances comprehension of complex mathematical concepts, aids in
problem-solving, and supports the teaching and learning process. This article explores an extensive
range of graphing functions resources, including software applications, online graphing calculators,
textbooks, and tutorial platforms. Additionally, it covers the criteria for selecting the most
appropriate resources based on user needs and proficiency levels. By integrating these resources,
users can gain deeper insights into function behavior, transformations, and real-world applications.
The following table of contents outlines the main topics covered in this comprehensive guide.

e Types of Graphing Functions Resources

e Top Software and Online Tools for Graphing Functions
e Educational Materials and Tutorials

e Criteria for Choosing Graphing Functions Resources

¢ Applications of Graphing Functions Resources in Various Fields

Types of Graphing Functions Resources

Graphing functions resources come in various formats, each serving different purposes and catering
to diverse user needs. Understanding the types available is crucial for selecting the most effective
tools for learning, teaching, or professional use. These resources broadly include software programs,
online calculators, printed educational materials, and interactive tutorials.

Software Programs

Software applications designed for graphing functions offer powerful capabilities for plotting,
analyzing, and manipulating mathematical functions. They often provide advanced features such as
3D graphing, parameter adjustments, and symbolic computation. These programs are commonly
used in academic institutions and professional environments.

Online Graphing Calculators

Web-based graphing calculators have gained popularity due to their accessibility and ease of use.
They require no installation and can be accessed from any device with an internet connection. These



tools typically support a wide range of function types and offer interactive graphing capabilities.

Printed Educational Materials

Textbooks, workbooks, and reference guides provide foundational knowledge on graphing functions,
including step-by-step instructions and practice problems. These materials are valuable for
structured learning and often complement digital resources.

Interactive Tutorials and Videos

Interactive tutorials and video lessons offer dynamic learning experiences by combining visual
demonstrations with guided practice. These resources are especially effective for visual learners and
can be found on various educational platforms.

Top Software and Online Tools for Graphing Functions

Several software and online tools excel in providing comprehensive graphing functions resources.
These tools vary in complexity, features, and target audience, ranging from beginner-friendly
calculators to advanced mathematical software.

Popular Software Applications

Leading software programs for graphing functions include:

¢ GeoGebra: A versatile and free mathematics software that supports graphing, algebra,
calculus, and statistics.

e Desmos: An intuitive online graphing calculator that allows users to plot functions easily with
interactive features.

e Wolfram Mathematica: A powerful computational software used for advanced function
plotting and symbolic mathematics.

e Graphing Calculators by Texas Instruments: Software versions of TI calculators that
mimic handheld devices for function graphing.

Features to Consider in Graphing Tools

When evaluating graphing software and online tools, consider important features such as:

e Support for multiple function types (polynomial, trigonometric, exponential, etc.)



e Interactive manipulation of graphs (zoom, pan, sliders)
¢ Capability to plot multiple functions simultaneously
e Export and sharing options for graphs

e User interface simplicity and accessibility

Educational Materials and Tutorials

Comprehensive graphing functions resources extend beyond tools to include educational content
that explains concepts, methods, and applications in detail. These materials serve as essential
supplements to software and calculators.

Textbooks and Workbooks

Mathematics textbooks dedicated to algebra, precalculus, and calculus typically offer chapters
focused on graphing functions. These books provide theoretical explanations, worked examples, and
exercises designed to build proficiency.

Online Tutorial Platforms

Various educational websites and platforms host video tutorials, interactive lessons, and quizzes on
graphing functions. These platforms often cater to different skill levels, from beginners to advanced
learners, and reinforce understanding through practice.

Supplementary Practice Resources

Practice worksheets, problem sets, and quizzes are valuable graphing functions resources that allow
learners to apply concepts and test their skills. These materials are often available in digital format
for immediate use.

Criteria for Choosing Graphing Functions Resources

Selecting appropriate graphing functions resources depends on several factors related to the user’s
objectives, skill level, and the context of use. Proper evaluation ensures efficient learning and
effective graphing outcomes.

User Skill Level

Beginner users may benefit from simple, user-friendly tools and introductory educational materials,



while advanced users might require software with extensive analytical capabilities and
customization options.

Purpose and Application

The intended use of graphing functions resources influences selection. Educational settings may
prioritize interactive tutorials and textbooks, whereas research or professional environments might
demand sophisticated software with high precision.

Accessibility and Cost

Accessibility includes platform compatibility (Windows, Mac, mobile devices) and ease of use. Cost
considerations are also important, as many high-quality graphing tools and educational materials are
available for free or at affordable prices.

Integration and Support

Resources that integrate well with other educational tools or curricula and provide robust user
support, including tutorials and community forums, enhance the overall experience and learning
effectiveness.

Applications of Graphing Functions Resources in
Various Fields

Graphing functions resources are utilized across multiple disciplines where mathematical analysis
and visualization play a critical role. Their applications extend beyond education into science,
engineering, finance, and data analysis.

Educational Use

In academic institutions, graphing functions resources help students visualize and understand
function behavior, aiding in subjects such as algebra, calculus, and statistics. Educators use these
resources to create engaging lessons and assessments.

Scientific Research and Engineering

Researchers and engineers employ graphing tools to model real-world phenomena, analyze data
trends, and solve complex problems. Accurate graphing facilitates hypothesis testing and design
optimization.



Finance and Economics

Graphing functions are essential in finance for modeling market trends, forecasting, and risk
analysis. Graphing resources assist analysts in visualizing financial functions and interpreting
economic data.

Data Science and Analytics

In data science, graphing functions resources support the visualization of statistical models and
machine learning functions. Visual graphs help in interpreting data patterns and communicating
findings effectively.

Frequently Asked Questions

What are the best online tools for graphing functions?

Some of the best online tools for graphing functions include Desmos, GeoGebra, and Wolfram Alpha.
These platforms offer interactive graphs, customizable features, and support for various types of
functions.

Where can I find free graphing function resources for high
school students?

Free resources for graphing functions suitable for high school students can be found on websites
like Khan Academy, Desmos Activity Builder, and the National Library of Virtual Manipulatives.
These sites provide tutorials, practice problems, and interactive graphing activities.

Are there mobile apps available for graphing functions?

Yes, there are several mobile apps for graphing functions, such as Desmos Graphing Calculator,
GeoGebra Graphing Calculator, and Graphing Calculator by Mathlab. These apps are available on
both iOS and Android platforms and offer user-friendly interfaces for plotting and analyzing
functions.

What textbooks or guides provide comprehensive resources on
graphing functions?

Textbooks like "Algebra and Trigonometry" by Michael Sullivan and "Precalculus" by Ron Larson
offer comprehensive chapters on graphing functions. Additionally, guides like "Graphing Calculator
for Dummies" provide practical tips and tutorials for using graphing tools effectively.

How can teachers integrate graphing functions resources into



their math curriculum?

Teachers can integrate graphing functions resources by incorporating interactive graphing tools like
Desmos into lessons, assigning online graphing activities, using video tutorials to reinforce concepts,
and providing students with worksheets and practice problems from reputable educational websites.
This approach enhances understanding and engagement with function graphing.

Additional Resources

1. Functions and Graphs: A Comprehensive Guide

This book offers a thorough introduction to the fundamental concepts of functions and their
graphical representations. It covers various types of functions including linear, quadratic,
polynomial, exponential, and trigonometric. With numerous examples and exercises, readers can
develop a solid understanding of how to interpret and sketch graphs effectively.

2. Graphing Calculator Workbook: Visualizing Functions

Designed for students and educators, this workbook emphasizes the use of graphing calculators to
explore and analyze functions. It provides step-by-step instructions on how to plot functions and
interpret their graphs. The practical approach helps learners connect algebraic expressions with
their graphical counterparts.

3. Exploring Functions Through Graphs and Models

This resource delves into the relationship between functions and their graphical models, highlighting
real-world applications. It includes interactive activities and visual aids to help readers grasp
complex concepts. The book is ideal for those seeking to deepen their understanding of function
behavior via graphing.

4. Precalculus: Graphs and Functions

Aimed at high school and early college students, this textbook covers key topics in precalculus with
a focus on graphing functions. Topics include transformations, inverses, and composition of
functions, all supported by clear graphical illustrations. The text balances theory with practical
graphing techniques.

5. Graphing Functions Made Easy: A Step-by-Step Approach

This beginner-friendly book breaks down the process of graphing different types of functions into
manageable steps. It offers tips and tricks to identify key features such as intercepts, asymptotes,
and turning points. The clear layout and examples make it accessible for learners at various levels.

6. Visualizing Mathematics: Functions and Their Graphs

This book emphasizes visual learning by presenting functions alongside detailed graphs and
diagrams. It explores how changes in function parameters affect their graphs, fostering intuitive
understanding. The content is suitable for both students and teachers looking to enhance graphical
literacy.

7. Applied Graphing Techniques for Functions

Focused on practical applications, this book demonstrates how graphing functions can solve
problems in science, engineering, and economics. It includes case studies and projects that require
interpreting and constructing graphs. Readers gain skills in applying graphing methods to real-world
scenarios.



8. The Art of Graphing Functions: A Visual Approach

This title highlights the aesthetic and analytical aspects of graphing functions. It discusses

symmetry, periodicity, and other properties through compelling visual examples. The book

encourages readers to appreciate the beauty and utility of graphs in mathematical analysis.

9. Mastering Function Graphs: From Basics to Advanced Concepts

Covering a wide range of topics, this comprehensive resource moves from simple function graphs to
more advanced subjects like piecewise and parametric functions. It includes detailed explanations,
exercises, and graphical representations to support learning. Ideal for students preparing for higher-
level mathematics courses.
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graphing functions resources: Parallel Curriculum Units for Mathematics, Grades 6[]12
Jann H. Leppien, Jeanne H. Purcell, 2011-04-07 Maximize your mathematics curriculum with this
powerful guidebook that shows how to create a high-quality curriculum and differentiate lessons to
benefit all students.

graphing functions resources: Fundamentals of Algebraic Graph Transformation
Hartmut Ehrig, Karsten Ehrig, Ulrike Prange, Gabriele Taentzer, 2006-05-01 Graphs are widely used
to represent structural information in the form of objects and connections between them. Graph
transformation is the rule-based manipulation of graphs, an increasingly important concept in
computer science and related fields. This is the first textbook treatment of the algebraic approach to
graph transformation, based on algebraic structures and category theory. Part I is an introduction to
the classical case of graph and typed graph transformation. In Part II basic and advanced results are
first shown for an abstract form of replacement systems, so-called adhesive high-level replacement
systems based on category theory, and are then instantiated to several forms of graph and Petri net
transformation systems. Part III develops typed attributed graph transformation, a technique of key
relevance in the modeling of visual languages and in model transformation. Part IV contains a
practical case study on model transformation and a presentation of the AGG (attributed graph
grammar) tool environment. Finally the appendix covers the basics of category theory, signatures
and algebras. The book addresses both research scientists and graduate students in computer
science, mathematics and engineering.

graphing functions resources: New National Framework Mathematics Gill Read, 2004
Written and developed by Numeracy consultants and fully in line with the Framework for teaching
mathematics. This comprehensive range of lesson starter resources can be used alongside New
National Framework Mathematics or independently.

graphing functions resources: Concurrency, Graphs and Models Pierpaolo Degano, Rocco de
Nicola, José Meseguer, 2008-06-03 This Festschrift volume, pubished in honor of Ugo Montanari on
the occasion of his 65th birthday, contains 43 papers, written by friends and colleagues, all leading
scientists in their own right, who congregated at a celebratory symposium held on June 12, 2008, in
Pisa. The volume consists of seven sections, six of which are dedicated to the main research areas to
which Ugo Montanari has contributed: Graph Transformation; Constraint and Logic Programming;
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Software Engineering; Concurrency; Models of Computation; and Software Verification. Each of
these six sections starts with an introductory paper giving an account of Ugo Montanari’s
contribution to the area and describing the papers in the section. The final section consists of a
number of papers giving a laudation of Ugo Montanari’s numerous achievements.

graphing functions resources: The Semantic Web - ISWC 2009 Abraham Bernstein, David R.
Karger, Tom Heath, Lee Feigenbaum, Diana Maynard, Enrico Motta, Krishnaprasad Thirunarayan,
2009-11-06 As the Web continues to grow, increasing amounts of data are being made available for
human and machine consumption. This emerging Semantic Web is rapidly entering the mainstream
and, as a result, a variety of new solutions for searching, aggregating and the intelligent delivery of
information are being produced,bothinresearchandcommercialsettings.Severalnewchallengesarise
from this context, both from a technical and human-computer interaction p- spective - e.g., as issues
to do with the scalability andusability of Semantic Web solutions become particularly important. The
International Semantic Web Conference (ISWC) is the major inter- tional forum where the latest
research results and technical innovations on all aspects of the Semantic Web are presented. ISWC
brings together researchers, practitioners, and users from the areas of arti?cial intelligence,
databases, social networks,distributedcomputing, Webengineering,informationsystems,natural
language processing, soft computing, and human-computer interaction to d- cuss the major
challenges and proposed solutions, success stories and failures, as well the visions that can advance
the ?eld.

graphing functions resources: Formal Methods for Web Services Marco Bernardo, Luca
Padovani, Gianluigi Zavattaro, 2009-05-12 This book presents papers from the lectures of leading
researchers given at the Ninth International School on Formal Methods for the Design of Computer,
Communication and Software Systems, SFM 2009, which was devoted to formal methods for web
services.

graphing functions resources: Resources in Education , 1998

graphing functions resources: Handbook of Graph Theory, Combinatorial Optimization,
and Algorithms Krishnaiyan "KT" Thulasiraman, Subramanian Arumugam, Andreas Brandstadt,
Takao Nishizeki, 2016-01-05 The fusion between graph theory and combinatorial optimization has
led to theoretically profound and practically useful algorithms, yet there is no book that currently
covers both areas together. Handbook of Graph Theory, Combinatorial Optimization, and Algorithms
is the first to present a unified, comprehensive treatment of both graph theory and c

graphing functions resources: Intelligent Interactive Multimedia: Systems and Services
Toyohide Watanabe, Junzo Watada, Naohisa Takahashi, Robert J. Howlett, Lakhmi C. Jain,
2012-05-20 This volume contains the Proceedings of the 5th International Conference on Intelligent
Interactive Multimedia Systems and Services (KES-IIMSS-12). The Conference was jointly organised
by Nagoya University in Japan and the KES International organisation, and held in the attractive city
of Gifu. The KES-IIMSS conference series, (series chairs Prof. Maria Virvou and Prof. George
Tsihrintzis), presents novel research in various areas of intelligent multimedia system relevant to the
development of a new generation of interactive, user-centric devices and systems. The aim of the
conference is to provide an internationally respected forum for scientific research in the
technologies and applications of this new and dynamic research area.

graphing functions resources: Handbook on Architectures of Information Systems Peter
Bernus, Kai Mertins, Gunter Schmidt, 2006-04-18 An authoritative source about methods,
languages, methodologies and supporting tools for constructing information systems that also
provides examples for references models. Its strength is the careful selection of each of the above
mentioned components, based on technical merit. The second edition completely revises all articles
and features new material on the latest developments in XML & UML. The structure follows the
definition of the major components of Enterprise Integration as defined by GERAM (Generalised
Enterprise Reference Architecture and Methodology). 1st edition sold about 600 copies since
January 2003.

graphing functions resources: The Pearson Guide to the Combined Defence Services



Examination Thorpe,

graphing functions resources: Parallel Computing: Fundamentals, Applications and New
Directions E.H. D'Hollander, G.R. Joubert, Frans Peters, Ulrich Trottenberg, 1998-07-22 This volume
gives an overview of the state-of-the-art with respect to the development of all types of parallel
computers and their application to a wide range of problem areas. The international conference on
parallel computing ParCo97 (Parallel Computing 97) was held in Bonn, Germany from 19 to 22
September 1997. The first conference in this biannual series was held in 1983 in Berlin. Further
conferences were held in Leiden (The Netherlands), London (UK), Grenoble (France) and Gent
(Belgium). From the outset the aim with the ParCo (Parallel Computing) conferences was to promote
the application of parallel computers to solve real life problems. In the case of ParCo97 a new
milestone was reached in that more than half of the papers and posters presented were concerned
with application aspects. This fact reflects the coming of age of parallel computing. Some 200 papers
were submitted to the Program Committee by authors from all over the world. The final programme
consisted of four invited papers, 71 contributed scientific/industrial papers and 45 posters. In
addition a panel discussion on Parallel Computing and the Evolution of Cyberspace was held. During
and after the conference all final contributions were refereed. Only those papers and posters
accepted during this final screening process are included in this volume. The practical emphasis of
the conference was accentuated by an industrial exhibition where companies demonstrated the
newest developments in parallel processing equipment and software. Speakers from participating
companies presented papers in industrial sessions in which new developments in parallel computing
were reported.

graphing functions resources: Handbook of Open Source Tools Sandeep Koranne, 2010-10-17
Handbook of Open Source Tools introduces a comprehensive collection of advanced open source
tools useful in developing software applications. The book contains information on more than 200
open-source tools which include software construction utilities for compilers, virtual-machines,
database, graphics, high-performance computing, OpenGL, geometry, algebra, graph theory , GUIs
and more. Special highlights for software construction utilities and application libraries are
included. Each tool is covered in the context of a real like application development setting. This
unique handbook presents a comprehensive discussion of advanced tools, a valuable asset used by
most application developers and programmers; includes a special focus on Mathematical Open
Source Software not available in most Open Source Software books, and introduces several tools (eg
ACL2, CLIPS, CUDA, and COIN) which are not known outside of select groups, but are very
powerful. Handbook of Open Source Tools is designed for application developers and programmers
working with Open Source Tools. Advanced-level students concentrating on Engineering,
Mathematics and Computer Science will find this reference a valuable asset as well.

graphing functions resources: Graph Transformations Andrea Corradini, 2006-09-11 This
book constitutes the refereed proceedings of the Third International Conference on Graph
Transformations, ICGT 2006. The book presents 28 revised full papers together with 3 invited
lectures. All current aspects in graph drawing are addressed including graph theory and graph
algorithms, theoretic and semantic aspects, modeling, tool issues and more. Also includes accounts
of a tutorial on foundations and applications of graph transformations, and of ICGT Conference
satellite events.

graphing functions resources: Web Services Foundations Athman Bouguettaya, Quan Z.
Sheng, Florian Daniel, 2013-09-04 Web services and Service-Oriented Computing (SOC) have
become thriving areas of academic research, joint university/industry research projects, and novel IT
products on the market. SOC is the computing paradigm that uses Web services as building blocks
for the engineering of composite, distributed applications out of the reusable application logic
encapsulated by Web services. Web services could be considered the best-known and most
standardized technology in use today for distributed computing over the Internet. Web Services
Foundations is the first installment of a two-book collection covering the state-of-the-art of both
theoretical and practical aspects of Web services and SOC research. This book specifically focuses



on the foundations of Web services and SOC and covers - among others - Web service composition,
non-functional aspects of Web services, Web service selection and recommendation, and assisted
Web service composition. The editors collect advanced topics in the second book of the collection,
Advanced Web Services, (Springer, 2013). Both books together comprise approximately 1400 pages
and are the result of an enormous community effort that involved more than 100 authors, comprising
the world’s leading experts in this field.

graphing functions resources: Software Source Code Raghavendra Rao Althar, Debabrata
Samanta, Debanjan Konar, Siddhartha Bhattacharyya, 2021-07-19 This book will focus on utilizing
statistical modelling of the software source code, in order to resolve issues associated with the
software development processes. Writing and maintaining software source code is a costly business;
software developers need to constantly rely on large existing code bases. Statistical modelling
identifies the patterns in software artifacts and utilize them for predicting the possible issues.

graphing functions resources: Graph Transformation Hartmut Ehrig, Gregor Engels,
Hans-Jorg Kreowski, Grzegorz Rozenberg, 2012-09-18 This book constitutes the proceedings of the
6th International Conference on Graph Transformations, ICGT 2012, held in Bremen, Germany, in
September 2012. The 30 papers and 3 invited papers presented were carefully reviewed and
selected from numerous submissions. The papers are organized in topical sections on behavioural
analysis, high-level graph transformation, revisited approaches, general transformation models,
structuring and verification, graph transformations in use, (meta-)model evolution and incremental
approaches.

graphing functions resources: Human Interface and the Management of Information:
Applications and Services Sakae Yamamoto, 2016-07-04 The two-volume set LNCS 9734 and 9735
constitutes the refereed proceedings of the Human Interface and the Management of Information
thematic track, held as part of the 18th International Conference on Human-Computer Interaction,
HCII 2016, held in Toronto, Canada, in July 2016. HCII 2016 received a total of 4354 submissions of
which 1287 papers were accepted for publication after a careful reviewing process. These papers
address the latest research and development efforts and highlight the human aspects of design and
use of computing systems. The papers accepted for presentation thoroughly cover the entire field of
human-computer interaction, addressing major advances in knowledge and effective use of
computers in a variety of application areas This volume contains papers addressing the following
major topics: communication, collaboration and decision-making support, information in e-learning
and e-education, access to cultural heritage, creativity and art, e-science and e-research, information
in health and well-being.

graphing functions resources: Algorithmic aspects of resource allocation and
multiwinner voting: theory and experiments Kaczmarczyk, Andrzej, 2021-12-10 This thesis is
concerned with investigating elements of computational social choice in the light of real-world
applications. We contribute to a better understanding of the areas of fair allocation and multiwinner
voting. For both areas, inspired by real-world scenarios, we propose several new notions and
extensions of existing models. Then, we analyze the complexity of answering the computational
questions raised by the introduced concepts. To this end, we look through the lens of parameterized
complexity. We identify different parameters which describe natural features specific to the
computational problems we investigate. Exploiting the parameters, we successfully develop efficient
algorithms for spe- cific cases of the studied problems. We complement our analysis by showing
which parameters presumably cannot be utilized for seeking efficient algorithms. Thereby, we
provide comprehensive pictures of the computational complexity of the studied problems.
Specifically, we concentrate on four topics that we present below, grouped by our two areas of
interest. For all but one topic, we present experimental studies based on implementations of newly
developed algorithms. We first focus on fair allocation of indivisible resources. In this setting, we
consider a collection of indivisible resources and a group of agents. Each agent reports its utility
evaluation of every resource and the task is to “fairly” allocate the resources such that each
resource is allocated to at most one agent. We concentrate on the two following issues regarding



this scenario. The social context in fair allocation of indivisible resources. In many fair allocation
settings, it is unlikely that every agent knows all other agents. For example, consider a scenario
where the agents represent employees of a large corporation. It is highly unlikely that every
employee knows every other employee. Motivated by such settings, we come up with a new model of
graph envy-freeness by adapting the classical envy-freeness notion to account for social relations of
agents modeled as social networks. We show that if the given social network of agents is simple (for
example, if it is a directed acyclic graph), then indeed we can sometimes find fair allocations
efficiently. However, we contrast tractability results with showing NP-hardness for several cases,
including those in which the given social network has a constant degree. Fair allocations among few
agents with bounded rationality. Bounded rationality is the idea that humans, due to cognitive
limitations, tend to simplify problems that they face. One of its emanations is that human agents
usually tend to report simple utilities over the resources that they want to allocate; for example,
agents may categorize the available resources only into two groups of desirable and undesirable
ones. Applying techniques for solving integer linear programs, we show that exploiting bounded
rationality leads to efficient algorithms for finding envy-free and Pareto-efficient allocations,
assuming a small number of agents. Further, we demonstrate that our result actually forms a
framework that can be applied to a number of different fairness concepts like envy-freeness up to
one good or envy-freeness up to any good. This way, we obtain efficient algorithms for a number of
fair allocation problems (assuming few agents with bounded rationality). We also empirically show
that our technique is applicable in practice. Further, we study multiwinner voting, where we are
given a collection of voters and their preferences over a set of candidates. The outcome of a
multiwinner voting rule is a group (or a set of groups in case of ties) of candidates that reflect the
voters’ preferences best according to some objective. In this context, we investigate the following
themes. The robustness of election outcomes. We study how robust outcomes of multiwinner
elections are against possible mistakes made by voters. Assuming that each voter casts a ballot in a
form of a ranking of candidates, we represent a mistake by a swap of adjacent candidates in a ballot.
We find that for rules such as SNTV, k-Approval, and k-Borda, it is computationally easy to find the
minimum number of swaps resulting in a change of an outcome. This task is, however, NP-hard for
STV and the Chamberlin-Courant rule. We conclude our study of robustness with experimentally
studying the average number of random swaps leading to a change of an outcome for several rules.
Strategic voting in multiwinner elections. We ask whether a given group of cooperating voters can
manipulate an election outcome in a favorable way. We focus on the k-Approval voting rule and we
show that the computational complexity of answering the posed question has a rich structure. We
spot several cases for which our problem is polynomial-time solvable. However, we also identify
NP-hard cases. For several of them, we show how to circumvent the hardness by fixed-parameter
tractability. We also present experimental studies indicating that our algorithms are applicable in
practice. Diese Arbeit befasst sich mit der Untersuchung von Themen des Forschungsgebiets
Computational Social Choice im Lichte realer Anwendungen. Dabei tragt sie zu einem besseren
Verstandnis der Bereiche der fairen Zuordnung und der Mehrgewinnerwahlen bei. Fur beide
Konzepte schlagen wir - inspiriert von realen Anwendungen - verschiedene neue Begriffe und
Erweiterungen bestehender Modelle vor. AnschliefSend analysieren wir die Komplexitat der
Beantwortung von Berechnungsfragen, die durch die eingefuhrten Konzepte aufgeworfen werden.
Dabei fokussieren wir uns auf die parametrisierte Komplexitat. Hierzu identifizieren wir
verschiedene Parameter, welche natiirliche Merkmale der von uns untersuchten
Berechnungsprobleme beschreiben. Durch die Nutzung dieser Parameter entwickeln wir erfolgreich
effiziente Algorithmen fiir Spezialfalle der untersuchten Probleme. Wir erganzen unsere Analyse
indem wir zeigen, welche Parameter vermutlich nicht verwendet werden konnen um effiziente
Algorithmen zu finden. Dabei zeichnen wir ein umfassendes Bild der Berechnungskomplexitat der
untersuchten Probleme. Insbesondere konzentrieren wir uns auf vier Themen, die wir, gruppiert
nach unseren beiden Schwerpunkten, unten vorstellen. Fur alle Themen bis auf eines prasentieren
wir Experimente, die auf Implementierungen der von uns neu entwickelten Algorithmen basieren.



Wir konzentrieren uns zunachst auf die faire Zuordnung unteilbarer Ressourcen. Hier betrachten
wir eine Menge unteilbarer Ressourcen und eine Gruppe von Agenten. Jeder Agent gibt eine
Bewertung des Nutzens jeder Ressource ab und die Aufgabe besteht darin, eine faire Zuordnung der
Ressourcen zu finden, wobei jede Ressource hochstens einem Agenten zugeordnet werden kann.
Innerhalb dieses Bereiches konzentrieren wir uns auf die beiden folgenden Problemstellungen. Der
soziale Kontext bei der fairen Zuordnung unteilbarer Ressourcen. In vielen Szenarien, in denen
Ressourcen zugeordnet werden sollen, ist es unwahrscheinlich, dass jeder Agent alle anderen kennt.
Vorstellbar ist beispielsweise ein Szenario, in dem die Agenten Mitarbeiter eines grofSen
Unternehmens reprasentieren. Es ist hochst unwahrscheinlich, dass jeder Mitarbeiter jeden anderen
Mitarbeiter kennt. Motiviert durch solche Szenarien entwickeln wir ein neues Modell der
graph-basierten Neidfreiheit. Wir erweitern den klassischen Neidfreiheitsbegriff um die sozialen
Beziehungen von Agenten, die durch soziale Netzwerke modelliert werden. Einerseits zeigen wir,
dass wenn das soziale Netzwerk der Agenten einfach ist (zum Beispiel, wenn es sich um einen
gerichteten azyklischen Graph handelt), in manchen Fallen faire Zuordnungen effizient gefunden
werden konnen. Andererseits stellen wir diesen algorithmisch positiven Ergebnissen mehrere
NP-schweren Fallen entgegen. Ein Beispiel fur einen solchen Fall sind soziale Netzwerke mit einem
konstanten Knotengrad. Faire Zuteilung an wenige Agenten mit begrenzter Rationalitat. Begrenzte
Rationalitat beschreibt die Idee, dass Menschen aufgrund kognitiver Grenzen dazu neigen,
Probleme, mit denen sie konfrontiert werden, zu vereinfachen. Eine mogliche Folge dieser Grenzen
ist, dass menschliche Agenten in der Regel einfache Bewertungen der gewunschten Ressourcen
abgeben; beispielsweise konnten Agenten die verfiigharen Ressourcen nur in zwei Gruppen,
erwiunschte und unerwiinschte Ressourcen, kategorisieren. Durch Anwendung von Techniken zum
Losen von Ganzzahligen Linearen Programmen zeigen wir, dass unter der Annahme einer kleinen
Anzahl von Agenten die Ausnutzung begrenzter Rationalitat dabei hilft, effiziente Algorithmen zum
Finden neidfreier und Pareto-effizienter Zuweisungen zu entwickeln. Weiterhin zeigen wir, dass
unser Ergebnis ein allgemeines Verfahren liefert, welches auf eine Reihe verschiedener
Fairnesskonzepte angewendet werden kann, wie zum Beispiel Neidfreiheit bis auf ein Gut oder
Neidfreiheit bis auf irgendein Gut. Auf diese Weise gewinnen wir effiziente Algorithmen fiir eine
Reihe fairer Zuordnungsprobleme (wenige Agenten mit begrenzter Rationalitat vorausgesetzt).
Daruber hinaus zeigen wir empirisch, dass unsere Technik in der Praxis anwendbar ist. Weiterhin
untersuchen wir Mehrgewinnerwahlen, bei denen uns eine Menge von Wahlern sowie ihre
Praferenzen uber eine Reihe von Kandidaten gegeben sind. Das Ergebnis eines
Mehrgewinnerwahlverfahrens ist eine Gruppe (oder eine Menge von Gruppen im Falle eines
Unentschiedens) von Kandidaten, welche die Praferenzen der Wahler am besten einem bestimmten
Ziel folgend widerspiegeln. In diesem Kontext untersuchen wir die folgenden Themen. Die
Robustheit von Wahlergebnissen. Wir untersuchen, wie robust die Ergebnisse von
Mehrgewinnerwahlen gegenuber moglicher Fehler der Wahler sind. Unter der Annahme, dass jeder
Wabhler eine Stimme in Form einer Rangliste von Kandidaten abgibt, modellieren wir einen Fehler
als einen Tausch benachbarter Kandidaten in der Rangliste. Wir zeigen, dass fur Wahlregeln wie
SNTV, k-Approval und k-Borda die minimale Anzahl an Vertauschungen, welche zu einer
Ergebnisanderung fuhrt, einfach zu berechnen ist. Fur STV und die Chamberlin-Courant-Regel ist
diese Aufgabe allerdings NP-schwer. Wir schlieSen unsere Untersuchung der Robustheit
unterschiedlicher Wahlregeln ab mit einer experimentellen Evaluierung der durchschnittlichen
Anzahl zufélliger Vertauschungen, die zu einer Anderung des Ergebnisses fithren. Strategische
Abstimmung bei Wahlen mit mehreren Gewinnern. Wir fragen, ob eine bestimmte Gruppe von
kooperierenden Wahlern ein Wahlergebnis zu ihren Gunsten manipulieren kann. Dabei
konzentrieren wir uns auf die k-Approval-Wahlregel. Wir zeigen, dass die Berechnungskomplexitat
der besagten Manipulation eine reiche Struktur besitzt. Auf der einen Seite identifizieren wir
mehrere Falle in denen das Problem in Polynomzeit losbar ist. Auf der anderen Seite identifizieren
wir jedoch auch NP-schwere Falle. Fur einige von ihnen zeigen wir, wie die Berechnungsschwere
durch parametrisierte Algorithmen umgangen werden kann. Wir prasentieren zudem experimentelle



Untersuchungen, welche darauf hindeuten, dass unsere Algorithmen in der Praxis anwendbar sind.

graphing functions resources: Web Services, E-Business, and the Semantic Web Christoph
Bussler, Maria E. Orlowska, Jian Yang, 2004-07-28 The 2nd Workshop on Web Services, E-Business,
and the Semantic Web (WES) was held during June 16-17, 2003 in conjunction with CAiSE 2003, the
15th International Conference on Advanced Information Systems Engineering. The Internet is
changing the way businesses operate. Organizations are using the Web to deliver their goods and
services, to find trading partners, and to link their existing (maybe legacy) applications to other
applications. Web services are rapidly becoming the enabling technology of today’s e-business and
e-commerce systems, and will soon transform the Web as it is now into a distributed computation
and application fra- work. On the other hand, e-business as an emerging concept is also impacting
software - plications, the everyday services landscape, and the way we do things in almost each
domain of our life. There is already a body of experience accumulated to demonstrate the difference
between just having an online presence and using the Web as a stra- gic and functional medium in
e-business-to-business interaction (B2B) as well as marketplaces. Finally, the emerging Semantic
Web paradigm promises to annotate Web artifacts to enable automated reasoning about them. When
applied to e-services, the paradigm hopes to provide substantial automation for activities such as
discovery, invocation, assembly, and monitoring of e-services. But much work remains to be done
before realizing this vision.
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