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Heylighen and Joslyn note: Rather than reducing an entity This particular organization determines a system,
which is independent of the concrete substance of the elements. In biology, that might mean the system the
cells or organs interact with their environment such as the human body. In business, a system theory of
organization refers to the way, for example, a part of a company or organization interacts with the organization
as a whole, or even with the market or industry as a whole. Even though the theory started in biology, the
application of system theory has a profound role in business. Put another way, the current use of system theory
in business defines a potential way to explain the workings of any corporation or organization. What Is
Systems Theory? As noted, systems theory is not specifically a theory related only to business. As Heylighen
and Joslyn explained, systems theory is: It investigates both the principles common to all complex entities and
the usually mathematical models which can be used to describe them. Systems theory can involve a single
organism, any electromechanical or informational artifact, a society, or â€” most relevant here â€” an
organization, including a business organization. Systems for Rethinking Infrastructure. Smriti Chand, in an
article titled "System Approach to Management: Definition, Features and Evaluation," says that the
application of system theory can be used to explain a specific approach to management. Chand explains that in
the early s, an approach to management appeared that was then known as the "systems approach. Scott, Daniel
Katz, Robert L. The system theory in business, or the systems approach to management, is based on the idea
that "everything is interrelated and interdependent," Chand says. A system is composed of related and
dependent elements, which, when in interaction, forms a united whole, Chand says, adding that, "A system is
simply an assemblage or combination of things or parts forming a complex whole. Air travel was increasing
exponentially at the time, with many more passengers flying on commercial airlines than in previous years.
The low-cost airline was able to do this because it offered employees low salaries, coupled with company
stock as part of their compensation. This worked very well in the early s. Dissatisfied and now
under-compensated, employees began to provide poor service. Management failed to realize that employee
compensation, and indeed the fate of the entire company, was intricately related to the value of the stock price,
and the value of the stock price was interconnected, or related, to the slowing of growth in the airline industry
as a whole. Management would have done well to study the system theory in business, Jolly said. As with the
system theory of organization, the theory can also be applied to computer system organization â€” just as you
would when considering the inputs, through-puts, and outputs of an organization. The components can be
hardware or software. Because these systems are so massively complex, the components are organized in
layers. You could say that the computer is made up of various systems and that those systems react with, and
are interdependent on, one another. According to Sivarama P. Dandamudi in his textbook, "Introduction to
Assembly Language Programming: These three components are interconnected by a system bus. If the
memory unit malfunctions, the other parts of the computer may be unusable. In essence, in a system theory of
organization â€” whether referring to a human organ, a business or even a computer â€” all the component
parts must function in harmony, as they are all interdependent. In a true system theory of organization, there is
no real independence; all component parts are interdependent with their environment.
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Kenneth Appel and Wolfgang Haken proved this in In graph theory, much research was motivated by
attempts to prove the four color theorem , first stated in , but not proved until by Kenneth Appel and Wolfgang
Haken, using substantial computer assistance. In , Yuri Matiyasevich proved that this could not be done. The
Cold War meant that cryptography remained important, with fundamental advances such as public-key
cryptography being developed in the following decades. Operations research remained important as a tool in
business and project management, with the critical path method being developed in the s. The
telecommunication industry has also motivated advances in discrete mathematics, particularly in graph theory
and information theory. Formal verification of statements in logic has been necessary for software
development of safety-critical systems , and advances in automated theorem proving have been driven by this
need. Computational geometry has been an important part of the computer graphics incorporated into modern
video games and computer-aided design tools. Several fields of discrete mathematics, particularly theoretical
computer science, graph theory, and combinatorics , are important in addressing the challenging
bioinformatics problems associated with understanding the tree of life. Theoretical computer science includes
areas of discrete mathematics relevant to computing. It draws heavily on graph theory and mathematical logic.
Included within theoretical computer science is the study of algorithms for computing mathematical results.
Computability studies what can be computed in principle, and has close ties to logic, while complexity studies
the time, space, and other resources taken by computations. Automata theory and formal language theory are
closely related to computability. Petri nets and process algebras are used to model computer systems, and
methods from discrete mathematics are used in analyzing VLSI electronic circuits. Computational geometry
applies algorithms to geometrical problems, while computer image analysis applies them to representations of
images. Theoretical computer science also includes the study of various continuous computational topics.
Information theory The ASCII codes for the word "Wikipedia", given here in binary , provide a way of
representing the word in information theory , as well as for information-processing algorithms. Information
theory involves the quantification of information. Closely related is coding theory which is used to design
efficient and reliable data transmission and storage methods. Information theory also includes continuous
topics such as: Mathematical logic Logic is the study of the principles of valid reasoning and inference , as
well as of consistency , soundness , and completeness. For classical logic, it can be easily verified with a truth
table. The study of mathematical proof is particularly important in logic, and has applications to automated
theorem proving and formal verification of software. Logical formulas are discrete structures, as are proofs ,
which form finite trees [13] or, more generally, directed acyclic graph structures [14] [15] with each inference
step combining one or more premise branches to give a single conclusion. The truth values of logical formulas
usually form a finite set, generally restricted to two values: Concepts such as infinite proof trees or infinite
derivation trees have also been studied, [16] e. Partially ordered sets and sets with other relations have
applications in several areas. In discrete mathematics, countable sets including finite sets are the main focus.
Indeed, contemporary work in descriptive set theory makes extensive use of traditional continuous
mathematics. Combinatorics Combinatorics studies the way in which discrete structures can be combined or
arranged. Enumerative combinatorics concentrates on counting the number of certain combinatorial objects e. Analytic combinatorics concerns the enumeration i. In contrast with enumerative combinatorics which uses
explicit combinatorial formulae and generating functions to describe the results, analytic combinatorics aims
at obtaining asymptotic formulae. Design theory is a study of combinatorial designs , which are collections of
subsets with certain intersection properties. Partition theory studies various enumeration and asymptotic
problems related to integer partitions , and is closely related to q-series , special functions and orthogonal
polynomials. Originally a part of number theory and analysis , partition theory is now considered a part of
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combinatorics or an independent field. Order theory is the study of partially ordered sets , both finite and
infinite.
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Definition[ edit ] Most social , biological , and technological networks display substantial non-trivial
topological features, with patterns of connection between their elements that are neither purely regular nor
purely random. Such features include a heavy tail in the degree distribution , a high clustering coefficient ,
assortativity or disassortativity among vertices, community structure , and hierarchical structure. In the case of
directed networks these features also include reciprocity , triad significance profile and other features. In
contrast, many of the mathematical models of networks that have been studied in the past, such as lattices and
random graphs , do not show these features. The most complex structures can be realized by networks with a
medium number of interactions. Two well-known and much studied classes of complex networks are
scale-free networks [6] and small-world networks , [7] [8] whose discovery and definition are canonical
case-studies in the field. Both are characterized by specific structural featuresâ€” power-law degree
distributions for the former and short path lengths and high clustering for the latter. However, as the study of
complex networks has continued to grow in importance and popularity, many other aspects of network
structure have attracted attention as well. Recently, the study of complex networks has been expanded to
networks of networks. The field continues to develop at a brisk pace, and has brought together researchers
from many areas including mathematics , physics , electric power systems [12] , biology , climate , computer
science , sociology , epidemiology , and others. Research on networks are regularly published in the most
visible scientific journals and obtain vigorous funding in many countries. Network theory was found recently
useful to identify bottlenecks in city traffic. Scale-free networks An example of complex scale-free network. A
network is named scale-free [6] if its degree distribution, i. The power law implies that the degree distribution
of these networks has no characteristic scale. In contrast, networks with a single well-defined scale are
somewhat similar to a lattice in that every node has roughly the same degree. In a network with a scale-free
degree distribution, some vertices have a degree that is orders of magnitude larger than the average - these
vertices are often called "hubs", although this is a bit misleading as there is no inherent threshold above which
a node can be viewed as a hub. If there were such a threshold, the network would not be scale-free. Interest in
scale-free networks began in the late s with the reporting of discoveries of power-law degree distributions in
real world networks such as the World Wide Web , the network of Autonomous systems ASs , some networks
of Internet routers, protein interaction networks, email networks, etc. Most of these reported "power laws" fail
when challenged with rigorous statistical testing, but the more general idea of heavy-tailed degree
distributionsâ€”which many of these networks do genuinely exhibit before finite-size effects occur -- are very
different from what one would expect if edges existed independently and at random i. There are many
different ways to build a network with a power-law degree distribution. The Yule process is a canonical
generative process for power laws, and has been known since However, it is known by many other names due
to its frequent reinvention, e. Recently, Hyperbolic Geometric Graphs have been suggested as yet another way
of constructing scale-free networks. Some networks with a power-law degree distribution and specific other
types of structure can be highly resistant to the random deletion of verticesâ€”i. When the graph is uniformly
random except for the degree distribution, these critical vertices are the ones with the highest degree, and have
thus been implicated in the spread of disease natural and artificial in social and communication networks, and
in the spread of fads both of which are modeled by a percolation or branching process. While random graphs
ER have an average distance of order log N [7] between nodes, where N is the number of nodes, scale free
graph can have a distance of log log N. Such graphs are called ultra small world networks. Small-world
network A network is called a small-world network [7] by analogy with the small-world phenomenon
popularly known as six degrees of separation. The small world hypothesis, which was first described by the
Hungarian writer Frigyes Karinthy in , and tested experimentally by Stanley Milgram , is the idea that two
arbitrary people are connected by only six degrees of separation, i. In , Duncan J. Watts and Steven Strogatz
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published the first small-world network model, which through a single parameter smoothly interpolates
between a random graph and a lattice. Their model demonstrated that with the addition of only a small number
of long-range links, a regular graph, in which the diameter is proportional to the size of the network, can be
transformed into a "small world" in which the average number of edges between any two vertices is very small
mathematically, it should grow as the logarithm of the size of the network , while the clustering coefficient
stays large. It is known that a wide variety of abstract graphs exhibit the small-world property, e. Further, real
world networks such as the World Wide Web and the metabolic network also exhibit this property. In the
scientific literature on networks, there is some ambiguity associated with the term "small world". In addition
to referring to the size of the diameter of the network, it can also refer to the co-occurrence of a small diameter
and a high clustering coefficient. The clustering coefficient is a metric that represents the density of triangles
in the network. For instance, sparse random graphs have a vanishingly small clustering coefficient while real
world networks often have a coefficient significantly larger. Scientists point to this difference as suggesting
that edges are correlated in real world networks.
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An algorithm is a step-by-step procedure for calculations. Algorithms are used for calculation , data processing
, and automated reasoning. An algorithm is an effective method expressed as a finite list [2] of well-defined
instructions [3] for calculating a function. The transition from one state to the next is not necessarily
deterministic ; some algorithms, known as randomized algorithms , incorporate random input. Data structure
A data structure is a particular way of organizing data in a computer so that it can be used efficiently. For
example, databases use B-tree indexes for small percentages of data retrieval and compilers and databases use
dynamic hash tables as look up tables. Data structures provide a means to manage large amounts of data
efficiently for uses such as large databases and internet indexing services. Usually, efficient data structures are
key to designing efficient algorithms. Some formal design methods and programming languages emphasize
data structures, rather than algorithms, as the key organizing factor in software design. Storing and retrieving
can be carried out on data stored in both main memory and in secondary memory. Computational complexity
theory[ edit ] Main article: Computational complexity theory Computational complexity theory is a branch of
the theory of computation that focuses on classifying computational problems according to their inherent
difficulty, and relating those classes to each other. A computational problem is understood to be a task that is
in principle amenable to being solved by a computer, which is equivalent to stating that the problem may be
solved by mechanical application of mathematical steps, such as an algorithm. A problem is regarded as
inherently difficult if its solution requires significant resources, whatever the algorithm used. The theory
formalizes this intuition, by introducing mathematical models of computation to study these problems and
quantifying the amount of resources needed to solve them, such as time and storage. Other complexity
measures are also used, such as the amount of communication used in communication complexity , the
number of gates in a circuit used in circuit complexity and the number of processors used in parallel
computing. One of the roles of computational complexity theory is to determine the practical limits on what
computers can and cannot do. Distributed computation Distributed computing studies distributed systems. A
distributed system is a software system in which components located on networked computers communicate
and coordinate their actions by passing messages. Three significant characteristics of distributed systems are:
A computer program that runs in a distributed system is called a distributed program, and distributed
programming is the process of writing such programs. An important goal and challenge of distributed systems
is location transparency. Parallel computation Parallel computing is a form of computation in which many
calculations are carried out simultaneously, [13] operating on the principle that large problems can often be
divided into smaller ones, which are then solved "in parallel". There are several different forms of parallel
computing: Parallelism has been employed for many years, mainly in high-performance computing , but
interest in it has grown lately due to the physical constraints preventing frequency scaling. Communication
and synchronization between the different subtasks are typically some of the greatest obstacles to getting good
parallel program performance. VLSI began in the s when complex semiconductor and communication
technologies were being developed. The microprocessor is a VLSI device. Machine learning Machine learning
is a scientific discipline that deals with the construction and study of algorithms that can learn from data.
Machine learning can be considered a subfield of computer science and statistics. It has strong ties to artificial
intelligence and optimization , which deliver methods, theory and application domains to the field. Machine
learning is employed in a range of computing tasks where designing and programming explicit, rule-based
algorithms is infeasible. Example applications include spam filtering , optical character recognition OCR ,
[20] search engines and computer vision. Machine learning is sometimes conflated with data mining , [21]
although that focuses more on exploratory data analysis.
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For example, all even numbers make up a set, and all odd numbers comprise a set. All numbers that end in
zero make up a set of numbers that can be divided by Using and comparing sets enables the creation of
theories and rules that have practically unlimited scope, whether in mathematics or applied to areas such as
business. Set Theory Applied to business operations, set theory can assist in planning and operations. Every
element of business can be grouped into at least one set such as accounting, management, operations,
production and sales. Within those sets are other sets. In operations, for example, there are sets of warehouse
operations, sales operations and administrative operations. In some cases, sets intersect -- as sales operations
can intersect the operations set and the sales set. Rough-Set Theory Rough-set theory postulates that all things
have something in common with at least one other thing. The difficulty in quantifying these sets gives rise to
the name "rough sets. An example of rough sets used in operations is a historical comparison of the Great
Depression of the s with the Credit Crisis of These sets are not the same, but they do intersect at certain
points, and these intersections can reveal important clues to the effect of management operations before and
during periods of financial crises. Applications A study published in the "International Journal of
Mathematical Models and Methods in Applied Sciences" used rough-set theory to study historical bank
failures. The study was conducted to assist in predicting a potential failure of Turkish banks. Since every
economy depends on the health of its banks, rough-set theory is useful. Using rough-set theory, banks can
form an early warning system of potential bank failures, improving financial management. Set Theory in
Operations Set theory is used in almost every discipline including engineering, business, medical and related
health sciences, along with the natural sciences. In business operations, it can be applied at every level where
intersecting and non-intersecting sets are identified. For example, the sets for warehouse operations and sales
operations are both intersected by the inventory set. To improve the cost of goods sold, the solution might be
found by examining where inventory intersects both sales and warehouse operations.
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Examples include research on methods of behavioral measurement, communication, motivation, social
interaction, and leadership. Applied problems and activities are oriented around scientific solutions to human
problems at work. These latter problems and activities include but are not limited to: Recruitment, Selection
and Placement: Analyzing jobs and work, developing recruitment procedures, developing selection
procedures, validating tests, optimizing placement of personnel, and identifying management potential
Training and Development: Identifying training and development needs, formulating and implementing
training programs, coaching employees, evaluating the effectiveness of training and development programs,
and planning careers. Developing criteria, determining the economic utility of performance, and evaluating
organizational effectiveness. Motivation and Reward Systems: Developing, implementing, and evaluating
motivation and reward programs such as goal setting programs or pay-for-performance plans. Analyzing
organizational structures and climates, maximizing the satisfaction and effectiveness of individuals and work
groups, and facilitating organizational change. Quality of Work Life: Assessing consumer preferences,
evaluating customer satisfaction with products and services, and developing market segmentation strategies.
The Structure of Work and Human Factors: Designing jobs and work, optimizing person-machine
effectiveness, and developing systems technologies. In regard to the assessment of worker characteristics,
these procedures would include tests and other means for evaluating more stable individual differences such as
cognitive abilities, personality characteristics, values, and physical abilities and more transient characteristics
or work behaviors. In addition, numerous procedures have been developed for analyzing the content and
human requirements of work, collectively referred to as job analysis procedures. With respect to the evaluation
of work context variables, procedures have been developed to assess and effectively manage organizational
culture and climate, organizational reward systems, and the design of organizations. For instance, the former
document specifies the principles of good practice in the choice, development, evaluation, and use of
personnel selection procedures. This volume provides guidance with respect to ethical issues in personnel
selection, organizational diagnosis and intervention, managing consulting relationships, research, professional
certification and training, and professional behavior. Atonio as they apply to the practice of psychology in
organizations. For assessing jobs and work, knowledge of alternative methods for describing work and the
human attributes necessary to perform the work is needed. In regard to assessing performance, knowledge of
subjective and objective measures of job performance is required. Assessing the content of work via job
analysis procedures for the purpose of developing performance appraisal procedures. Assessing the human
requirements of work via job analysis procedures for the purpose of developing or identifying personnel
selection procedures. Assessing individual characteristics via psychological tests, interviews, work samples,
and other means for selecting individuals into jobs and career development. Assessing employee knowledge,
skill or work performance via a host of evaluation procedures for the purpose of identifying training needs.
Assessing employee perceptions of work environment characteristics via survey procedures for the purpose of
managing an organizations climate. Implementing a form of programmed instruction, ranging from printed
booklets to interactive videotapes to computer-assisted instruction programs, designed to develop employees
declarative and procedural knowledge. Conducting simulation training for the development of technical skills
in controlled and safe environments. Conducting frame of reference training for raters who appraise others,
where the raters are given a common and consistent frame of reference on which to make judgments.
Implementing process improvements and job enrichment, efforts to expand a workers role in planning,
improving, and performing their work. Implementing team building and organizational development
interventions with groups or teams. These interventions are designed to enhance team member morale,
problem-solving skills, and team effectiveness. Broad knowledge of the above content areas as well as
knowledge of strategic decision-making and organizational stakeholder groups are helpful in consultation with
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others. Working with compensation specialists to establish organizational reward systems. Participating with
engineers in the planning, design, and testing of person-machine systems. Obtaining the advice of legal
professionals concerning the implications of court decisions for the validation and use of personnel selection
procedures. Consulting with mental health, public health, and medical personnel on the design and evaluation
of workplace interventions intended to reduce work stress and strain. I nteracting with union personnel
concerning the protection of union member rights when planning assessments and interventions. Standards for
educational and psychological testing. Ethical principles of psychologists and code of conduct. Code of Fair
Testing Practices in Education. Joint Committee on Testing Practices. Supervising the development of
psychological tests. Managing the administration of an employee survey. Supervising the design of an
employee performance appraisal system. Leading an analysis to determine the solution to an organizational
problem. Managing the implementation of an organizational change effort, such as a new reward system for
high performing employees or process improvements. Supervising student research Research and Inquiry:
Evaluating the effectiveness of an organizational intervention, such as job redesign intervention or process
improvements. Studying the transfer of training to the job. Conducting a criterion-related validity study to
determine the predictive effectiveness of a personnel selection procedure. Estimating the economic impact of a
personnel selection or training program. Studying the relation between organizational commitment and
turnover. Conducting laboratory experiments, field experiments, or field studies Consumer Protection: In
addition, SIOP operates a web site and consultant locator service designed to help those interested in finding
an individual or firm with experience and expertise in particular practice areas. Indicating to potential client
organizations that assessment procedures will be developed only according to professionally acceptable
standards. Establishing clear rules as to how sensitive data e. Obtaining permission from a client organization
prior to discussing consulting work in a public forum. A sampling of workshops held at the most recent
Annual Conference is presented below. Attending conferences to learn about research and practice
developments. Participating in professional, scientific, and educational organizations whose mission is in
whole or part to advance the knowledge and practice of industrial and organizational psychology. Twenty of
these areas are discussed below: At a more operational level, research methods includes, but is not limited to,
the manipulation of variables in experimental research , the concepts underlying and methods used for the
assessment of the reliability and validity of measures, the administration of various specific types of measures
questionnaires, interviews, observations of behavior, projective measures, etc. Specific knowledge about
relative strengths and weaknesses of different research strategies, an understanding of qualitative research
methods, as well as a tolerant appreciation of the benefits of alternative strategies must be developed.
Computer literacy has become increasingly important, and programming skills may be particularly useful.
Finally, an understanding of the ethical standards that govern the conduct of all research involving human
participants is essential. The domain includes both descriptive and inferential statistical methods; it spans both
parametric and nonparametric statistical methods. Among the specific competencies, issues and techniques
encompassed by the domain are: Knowledge of this domain implies a basic understanding of the statistical
foundation of such methods, asymptotic sampling variances of different statistics, the assumptions underlying
the proper use of the same methods, and the generalizations, inferences, and interpretations that can
legitimately be made on the basis of statistical evidence. Attitude Theory, Measurement, and Change
Attitudes, opinions and beliefs are extremely important in organizational settings. They are important in their
own right because of humanitarian concerns for the quality of working life of those who are employed in
organizations. They are also important for diagnosing problems in organizations. Finally, they are important
because they relate to the behavioral intentions and the behaviors of individuals at work. Consumer Behavior
The focus of this area is the systematic study of the relationship between the producers or distributors and
consumers actual or potential recipients of goods and services. Usually this involves many of the following
concerns: Closely allied to those areas of market research which focus on personal consumption, there is a
substantive or content basis to this domain insofar as there is a body of theory and data amassed dealing with
the antecedents and correlates of consumer behavior which should be learned. There is a skill component to be
mastered as well, inasmuch as the area is built upon the appropriate application of a variety of social science

Page 9

DOWNLOAD PDF SMALL COMPUTER THEORY AND APPLICATIONS
research methodologies e. The knowledge base of this domain incorporates understanding the theoretical
issues such as single versus multiple criteria, criterion dynamics, the characteristics of good and acceptable
criteria relevance, reliability, practicality , and criteria as a basis for understanding human behavior at work
and in organizations. Knowledge of past research in this area, which is quite extensive, is also necessary.
These necessarily include skills in many of the other domains identified in the document e. Health and Stress
in Organizations Job performance and effective organizational functioning can be affected by health and
safety factors in the work place which result in sub-optimal working conditions and reduced productivity. This
competency area requires the study of interactions between human physical capabilities and problematic
conditions in the work place in an attempt to understand the limits of performance and negative effects on
workers. Among the factors considered are hazardous environmental conditions induced by toxic substances e.
Other factors considered are related to organizational structure and job design such as shift work, or the
requirements of particular tasks. Additional sources of organizational stress that may affect performance,
commitment, and attitudinal variables include downsizing, harassment, work-family pressures, and
outsourcing. There should be some familiarity with government standards relating to the work place e. Skill is
broadly construed to include perceptual, motor, memory, and cognitive activities, and the integration of these
into more complex behavior. Emphasis is on the interaction of human behavior and tools, tasks, and
environments, ranging from detection and identification of simple events to problem solving, decision making,
human errors, accidents, and control of complex environments. Included among the variables that affect
human performance are individual differences, organismic variables, task variables, environmental variables,
and training variables. Competency in this area assures awareness of issues of experimental design, a
grounding in perception, cognition, and physiological psychology, some knowledge of computer
programming, and quantitative modeling based on techniques from mathematical psychology, engineering,
and computer science. Familiarity in the subject areas of basic experimental psychology should be combined
with an awareness of applied research in such areas as work station design, workload measurement, control
systems, information display systems, health and safety, and human-computer interactions. Individual
Assessment This domain refers to a set of skills that are needed for assessing, interpreting, and communicating
distinguishing characteristics of individuals for a variety of work-related purposes. The two primary purposes
of individual assessment can be defined broadly as selection e. Individual assessment may help attain multiple
goals, many of which are aimed at achieving some form of person-environment fit, including assessee fit to a
specific job or career track and assessee fit within a specific organizational context e. Individual assessment
incorporates skill in individual testing, interviewing, and appraisal techniques for the purpose of evaluating
ability, personality, aptitude, and interest characteristics. A knowledge of the fact that individual assessment
focuses on the whole person is required. In addition, a knowledge of the manner in which environmental and
contextual factors shape the purpose and use of the accumulated information of individual assessments is
necessary. Job evaluation is a processes by which the relative value of jobs is determined and then linked to
commensurate compensation.
Chapter 7 : Theoretical computer science - Wikipedia
Computer Vision: Principles, Algorithms, Applications, Learning (previously entitled Computer and Machine Vision)
clearly and systematically presents the basic methodology of computer vision, covering the essential elements of the
theory while emphasizing algorithmic and practical design constraints.
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NaÃ¯ve set theory (as opposed to axiomatic set theory) is widely used in computer science and is a central part of the
underlying mathematical language. Here are some examples that many undergraduate students in computer science
will come across.
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