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Chapter One

Computer Science

Text One

Philosophy of Computer Science

A number of computer scientists have argued for the distinction of three separate paradigms in
computer science. Peter Wegner argued that those paradigms are science, technology, and mathematics.
Peter Denning’s working group argued that they are theory, abstraction (modeling), and design Amnon H.
Eden described them as the “rationalist paradigm™ (which treats computer science as a branch of
mathematics, which is prevalent in theoretical computer science, and mainly employs deductive reasoning),
the “technocratic paradigm” (which might be found in engineering approaches, most prominently in
software engineering), and the “scientific paradigm™ (which approaches computer-related artifacts from the

empirical perspective of natural sciences, identifiable in some branches of artificial intelligence).
Exercises

1. Translate the following text into Chinese using your own words.

Computer science deals with the theoretical foundations of information and
computation, together with practical techniques for the implementation and
application of these foundations, such as programming language theory,
computational complexity theory, computer graphics and human-computer
interaction.

2. Fill in the blanks with appropriate words or phrases found behind the text.
Computer science is considered by some to have a much closer relationship with than

many scientific disciplines, with some observers saying that computing is a mathematical science. Early
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computer science was strongly influenced by the work of mathematicians such as Kurt Godel and Alan
Turing, and there continues to be a useful interchange of ideas between the two fields in areas such as
mathematical logic, category theory, domain theory, and

The relationship between computer science and software engineering is a contentious issue, which
is further muddied by disputes over what the term “software engineering” means, and how computer
science 1s defined. David Parnas, taking a cue from the relationship between other engineering and
science disciplines, has claimed that the principal focus of is studying the properties
of in general, while the principal focus of is the design of specific
computations to achieve practical goals, making the two separate but complementary disciplines.

a) software engineering

b) algebra

¢) mathematics

d) computation

e) computer science

Vocabulary

Philosophy [fa'losofi] n. #%=, #2#EAE
Distinction [di'stmk/n] n. X3, ﬁ‘ﬁ
Paradigm ['paradam] n. %, #3, i
Theory ['0iori] n. FRif, i
Rationalist ['re/nalist] n. MEEfISFE, BT &
Prevalent ['prevalont] adj. WATHY, BEATHY
Deductive reasoning [di'daktiv 'ri:zonin] JEZEHES
Technocratic [tekna'kreetk] adj. FARZEH, HERERKE RARM
Prominently ['prominonthi] adv. & #, TEH
Artifact ['a:tofekt] n. A THIG, FTLZMH, MTH
Empirical [m'pirkl] adj. FEZ50H), £50F XK
Complexity [kam'pleksoti] n. & 24
Contentious [kon'tenf3s] adj. 5I#FiEH), HFILH
Muddy ['madi] adj. J8ITH), BEE, BRI, RBITREY
vt. 3 B8, 8- FERIR
vi. AR, R

Text Two

What is Computer Science?

Computer science or computing science (abbreviated CS or CompSci) is the scientific and practical

approach to computation and its applications. A computer scientist specializes in the theory of
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computation and the design of computational systems.

Its subfields can be divided into a variety of theoretical and practical disciplines. Some fields, such
as computational complexity theory (which explores the fundamental properties of computational
problems), is highly abstract. Whilst fields such as computer graphics emphasize real-world visual
applications. Still other fields focus on the challenges in implementing computation. For example,
programming language theory considers various approaches to the description of computation, whilst
the study of computer programming itself investigates various aspects of the use of programming
language and complex systems. Human-computer interaction considers the challenges in making

computers and computations useful, usable, and universally accessible to humans.
Exercises

Reading the text above and answering the following questions.
1. What is the definition of computer science in this text? And how do you define computer and

computer science?

2. What are the subfields of computer science mentioned in the text? More you know?

3. Which curriculums have you learned related to computer science?

Vocabulary

Discipline ['disepln] n. 2%}, 24

Complexity theory [kom'pleksiti: ‘iori] & Z4PEHS

Whilst [wailst] conj. [R]H, 2. B Es A

Emphasize ['emfosaiz] vt. 58, HE

Universally [ju:ni'va:soli] adv. ¥, —ftHs, AN, 4bAb
Curriculum [ka'rkjolom] n. iRFE, 4EBiRE

Text Three

Areas of Computer Science

As a discipline, computer science spans a range of topics from theoretical studies of algorithms and

3
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the limits of computation to the practical issues of implementing computing systems in hardware and

software. CSAB, formerly called Computing Sciences Accreditation Board—which is made up of
representatives of the Association for Computing Machinery (ACM), and the IEEE Computer Society
(IEEE-CS)—identifies four areas that it considers crucial to the discipline of computer science: theory of
computation, algorithms and data structures, programming methodology and languages, and computer
elements and architecture. In addition to these four areas, CSAB also identifies some other fields as
important areas of computer science, such as software engineering, artificial intelligence, computer
networking and communication, database systems, parallel computation, distributed computation,
computer-human interaction, computer graphics, operating systems, and numerical and symbolic

computation.
Exercises

Reading the text above and answering the following questions.

1. True/False

1) Computer science is a discipline which covers both theoretical and practical fields. ( )

2) Four critical aspects of computer science discipline are theory of computation, data structures
and algorithms, programming languages and methodology, and computer elements and architecture.
«C )

3) Numerical and symbolic computation is a part of mathematics according to Amnon H. Eden’s
opinion. ( )

2. Reading the following material and fill in the subtitle of each paragraph with appropriate phrases
given below.

3. Translate the subtitles and image annotations into Chinese.

According to Peter J. Denning, the fundamental question underlying computer science is, “What
can be (efficiently) automated?” The study of this field is focused on answering fundamental questions
about what can be computed and what amount of resources are required to perform those computations.
In an effort to answer the first question, computability theory examines which computational problems
are solvable on various theoretical models of computation. The second question is addressed by
computational complexity theory, which studies the time and space costs associated with different
approaches to solving a multitude of computational problems.

The famous “P=NP?” problem, one of the Millennium Prize Problems, is an open problem in this field.

O
X8

0

Automata theory Quantum computing theory
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Computational complexity theory Cryptography

This theory is related to the quantification of information. Information theory was developed by Claude
E. Shannon to find fundamental limits on signal processing operations such as compressing data and on
reliably storing and communicating data. Coding theory is the study of the properties of codes (systems for
converting information from one form to another) and their fitness for a specific application. Codes are used
for data compression, cryptography, error detection and correction, and more recently also for network coding.
Codes are studied for the purpose of designing efficient and reliable data transmission methods.

It is a branch of computer science that deals with the design, implementation, analysis,
characterization, and classification of programming languages and their individual features. It falls
within the discipline of computer science, both depending on and affecting mathematics, software

engineering and linguistics. It is an active research area, with numerous dedicated academic journals.

I'Fx: 1ot Type theory
“"“"’"""'”" ""““""""'“’" def add5 (x):
l !

return x+5

def dotwrite(ast):

e e ] ol nodename = getNodename ()
P — otaslSomanto label=symbol.sym name.get (int (ast[0]),ast[0])
’T"""" T"’-"*‘ print * %s [label="3%s' % (nodename, label),
rtarmedaie- code réermecmie-coe if isinstance(ast[l], str):
. if ast([l].strip():
m\ /m"‘" print '= %s"];' % ast[1]
FRrESTNG else:
i print '"]°

/z':”'“"\ ela;;mt ol i

- r children = []
o G \ l o - for in n, childenumerate(ast[l:]):
children.append (dotwrite (child))
| vt s e e e print ,' is -> (' % nodename
g E for in :namechildren
print '%s' % name,
Compiler design Programming languages

These methods are a particular kind of mathematically based technique for the specification,
development and verification of software and hardware systems. The use of these methods for software
and hardware design is motivated by the expectation that, as in other engineering disciplines, performing
appropriate mathematical analysis can contribute to the reliability and robustness of a design. They form
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an important theoretical underpinning for software engineering, especially where safety or security is

involved. Formal methods are a useful adjunct to software testing since they help avoid errors and can also
give a framework for testing. For industrial use, tool support is required. However, the high cost of using
formal methods means that they are usually only used in the development of high-integrity and life-critical
systems, where safety or security is of utmost importance. Formal methods are best described as the
application of a fairly broad variety of theoretical computer science fundamentals, including not only logic
calculi, formal languages, automata theory, and program semantics, but also type systems and algebraic

data types to problems in software and hardware specification and verification.

This branch of computer science aims to or is required to synthesise goal-orientated processes such
as problem-solving, decision-making, environmental adaptation, learning and communication which are
found in humans and animals. From its origins in cybernetic sand in the Dartmouth Conference (1956),
Al research has been necessarily cross-disciplinary, drawing on areas of expertise such as applied
mathematics, symbolic logic, semiotics, electrical engineering, philosophy of mind, neurophysiology,
and social intelligence. Al is associated in the popular mind with robotic development, but the main field
of practical application has been as an embedded component in areas of software development which
require computational understanding and modeling such as finance and economics, data mining and the
physical sciences. The starting-point in the late 1940s was Alan Turing’s question “Can computers
think?”, and the question remains effectively unanswered although the “Turing Test” is still used to
assess computer output on the scale of human intelligence. But the automation of evaluative and
predictive tasks has been increasingly successful as a substitute for human monitoring and intervention

in domains of computer application involving complex real-world data.

Image processing
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Pattern recognition Cognitive science Data mining
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Natural language processing Robotics

Medical image computing

Computer architecture, or digital computer organization, is the conceptual design and fundamental
operational structure of a computer system. It focuses largely on the way by which the central processing
unit performs internally and accesses addresses in memory. The field often involves disciplines of
computer engineering and electrical engineering, selecting and interconnecting hardware components to

create computers that meet functional performance, and cost goals.
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It is the study of digital visual contents, and involves synthesis and manipulations of image data.
The study is connected to many other fields in computer science, including computer vision, image
processing, and computational geometry, and is heavily applied in the fields of special effects and video

games.

Computer security is a branch of computer technology, whose objectives include protection of
information from unauthorized access, disruption, or modification while maintaining the accessibility
and usability of the system for its intended users. Cryptography is the practice and study of hiding
(encryption) and therefore deciphering (decryption) information. Modern cryptography is largely related
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to computer science, for many encryption and decryption algorithms are based on their computational

complexity.

It is the field of study concerned with constructing mathematical models and quantitative analysis
techniques and using computers to analyze and solve scientific problems. In practical use, it is typically
the application of computer simulation and other forms of computation to problems in various scientific

disciplines.

Numerical analysis

Computational chemistry Bioinformatics

This branch of computer science aims to manage networks among computers worldwide.

Concurrency is a property of systems in which several computations are executing simultaneously,
and potentially interacting with each other. A number of mathematical models have been developed for
general concurrent computation including Petri nets, process calculi and the Parallel Random Access
Machine model. A distributed system extends the idea of concurrency onto multiple computers
connected through a network. Computers within the same distributed system have their own private

memory and information is often exchanged amongst themselves to achieve a common goal.

A database is intended to organize, store, and retrieve large amounts of data easily. Digital
databases are managed by byusing database management systems to store, create, maintain, and search

data, through database models and query languages.
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In computer science, it deals with computational techniques for solving problems in health care.

It is the study of designing, implementing, and modifying software in order to ensure it is of high
quality, affordable, maintainable, and fast to build. It is a systematic approach to software design,
involving the application of engineering practices to software. It deals with the organizing and analyzing
of software-it doesn’t just deal with the creation or manufacture of new software, but its internal
maintenance and arrangement. Both computer applications software engineers and computer systems
software engineers are projected to be among the fastest growing occupations from 2008 to 2018.

a) Artificial intelligence

b) Computational science (or scientific computing)

¢) Computer architecture and engineering

d) Computer graphics and visualization

e) Computer Networks

f) Computer security and cryptography

g) Concurrent, parallel and distributed systems

h) Databases and information retrieval

i) Formal methods

j) Health Informatics

k) Information and coding theory

1) Programming language theory

m) Software engineering

n) Theory of computation

Vocabulary

Accreditation[a,'kredi'teifon]n. HliE, $E&
IEEE abbr. Institute of Electrical and Electronics Engineers H1{ 5. F T &4
Algorithm ['zlgandam] n. Hk, =80
Artificial Intelligence [, a :ti'fifal in'telidzons] A T8 &k
Parallel Computation ['paralel kompjo'teifan] HATi+&E
Distributed Computation [dis'tribju:tid kompjo'teifan] 4 E=i1H
Symbolic [sm'bolik] adj. FF5 /), RIER
Characterization [ kaeraktorar'zel/n] n. #FfEHiid, Z|iEH
Linguistics [lig'gwistks] n. 1575 ¢
* Underpinning ['andapinin] n. SREFOEL, (246, FEISSA ) KA
Formal methods &4k 77
Adjunct ['=dzankt] n. §ff4, BYF
adj. Fit)E
Calculi [kelkjola] n. #F92%; 45A
Semantics [s'mantiks] n. 15 X2, i) L
Synthesise ['smOisaiz] vt. Zif, fHEH
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Cybernetics [.saba'netiks] n. %l

Draw on Ff, FEff, (BE) HEH#
Semiotics [semi'vtiks] n. fF5; FERF
Neurophysiology [injuaravfizinlodzi] n. #1424 Hil=E
Intervention [inta'ven/n] n. FF A, T, VEf#
Synthesis ['sm@asis] n. &, ZEA

Geometry [dz'omatri] n. JUfi[2%, JLMTEAR
Unauthorized [An'o:0araizd] adj. ARZLFALK
Encryption [in'knp/n] n. fI#

Decryption [di:'krp/n] n. f#%, 5
Simulation [simju'ler/n] n. #&{f5, F&H)
Simultaneously [simal'temiosh] adv. [A]HF b

Basics and Learning Skills

Topic One: FHERIEIFFR

BHECE S BRTFBISSCE/NL . B fESERAR . BHEOCES MR R, 8
ofEnR, YR, fT3CR%, Ak, MU, DER, ERRTENRA, BIER TR
FTRESREHE, @ FEEEFRER.

—. BHKAZ%

PHEOCEZORBOAMER,, HEEE, HIt—AHSEa S =N RIS AR, HED L. #
JRDCHERT , WA R DUE TR O B H B0, A RERPRIERE, EHRIERETE. XFMERKME
PSR E MRS, s iR ok, DL, NS . filin.

Factories will not buy machines unless they believe that the machine will produce goods that they

are able to sell to consumers at a price that will cover all cost.

B — N A WA SR E 2K, RAR T EmAERMT, A RE IEFERAR A
. BUAIFE

BRI AL A5 I Aa SE 40 T 25 I 5 B L (TP, B KA LT
Blarhy.

Wik BEAHEHL a8 i BN, | HKEAZLH.

JE—RIRAT 24 7, HRTR 40 DMFITLHT 40%, TR REAN TS, TR, R
BB RS SRR, BHER FEDUOE R R, ERMIGERA, BWRAESHEIM.

= dEhEsZE

SR AEIESAKRZ TIGE, b b WRIE AR (P RS RAM ) s H—m M
U T i

Juliet was torn between desire to keep Romeo near her and fear for his life, should his presence be

detected.
KRG | ZF T, B BT AR, DT —itANLH, THERERH

11




——crl

w2zt

FHEGEE RN, A=02—L EAgEhiES. fln.

(a) No work can be done without energy.

F: KRB BEERNGEMT).

(b) All business decisions must now be made in the light of the market.

i¥)‘( P 1Al BT TTIR I 1T G HAE L R

=, FEEhAE

JOEE R, R MBESE, MRY B shE, skt EEaE 45,
TR HREE AR ESIAE A, AFEEEREER,

EBE A =/ SR, o (EREIES R A ) MAER, fln.

B — N EHTRTAINTT, R FEE-

XA, A OURAT, CRET M ¥ =ARRSMERE, RRSEEE R

To be a true professional requires lifelong learning.

: AR, B “TE” (require) ERIEWE, HRPADIE: B0 AAZERERX to be,
i % Fzh 41X learning, ﬁﬁﬁﬁﬁﬁ“%m%ﬁi?*
. AR L

ﬁlﬁ%@ﬁfﬁ%%ﬁﬁ], BIBER A1, XAl FifEshia), B4R, ridskalia, FIEIHk,

ThEER S, & XA AME, WAfFHREE, LEGER, i, light

i) (B%) in (the)light of BT, R
(%) high light(s) ok, K
(47) safety light LRFERAT

R (%) light industry BTl
(HR) light room BASE 4 57 (8]
(R) light blue RER
() light coating HiRE

Bhial: ( EHR) light up the lamp BT

Bl 3] () travel light BARIRAT

(&%) light come, lightgo  FRIGEZFHGHR
AR R, ARG R B I AREE, JLFE R AR # e R R .
TR RIE N T AN RIEHEFARI S, EE VN E T SCHHIREAE A PR iR & L, X4
AT HERR TCIR B

Topic Two: %22 NiEik

—. &% (Logic)

3 there exists
A for all
P=q p implies q
if p, then q
p<=q p if and only if q

p is equivalent to q
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