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Text A
About Information

1. Information Society

An information society is a society in which the creation, distribution, diffusion, use, and
manipulation of information is a significant economic, political, and cultural activity. The knowledge
economy is its economic counterpart whereby wealth is created through the economic exploitation of
understanding.

Specific to this kind of society is the central position information technology has for production,
economy, and society at large. Information society is seen as the successor to industrial society. Closely
related concepts are the post-industrial society, post-fordism, post-modern society, knowledge society,

telematic society, information revolution, and network society.
2. Information Science

Information science (also information studies) is an interdisciplinary science primarily concerned
with the collection, classification, manipulation, storage, retrieval and dissemination of information.
Information science is by some regarded as synonym with library, while others maintain the two terms
cover different fields.

Information science studies the application and usage of knowledge in organizations, and the
interaction between people, organizations and information systems. It is often (mistakenly) considered a
branch of computer science. It is actually a broad, interdisciplinary field, incorporating not only aspects
of computer science, but also mathematics, library science,. cognitive science, and the social sciences.

Information science focuses on understanding problems from the perspective of the stakeholders
involved and then applying information and other technologies as needed. In other words, it tackles
systemic problems first rather than individual pieces of technology within that system. In this respect,
information science can be seen as a response to technological determinism, the belief that technology
“develops by its own laws, that it realizes its own potential, limited only by the material resources
available, and must therefore be regarded as an autonomous system controlling and ultimately
permeating all other subsystems of society.” Within information science, attention has been given in
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recent years to human-computer interaction, groupware, the semantic web, value sensitive design,
iterative design processes and to the ways people generate, use and find information. Today this field is
called the Field of Information, and there are a growing number of schools and colleges of information.
Information science should not be confused with information theory, the study of a particular
mathematical concept of information, or with library science, a field related to libraries which uses some

of the principles of information science.
3. Information Technology

Information technology (IT), as defined by the Information Technology Association of America
(ITAA), is “the study, design, development, implementation, support or management of computer-based
information systems, particularly software applications and computer hardware.” I'T deals with the use of
electronic computers and computer software to convert, store, protect, process, transmit, and securely
retrieve information.

Today, the term information technology has ballooned to encompass many aspects of computing
and technology, and the term is more recognizable than ever before. The information technology
umbrella can be quite large, covering many fields. IT professionals perform a variety of duties that range
from installing applications to designing complex computer networks and information databases. A few
of the duties that IT professionals perform may include data management, networking, engineering
computer hardware, database and software design, as well as the management and administration of
entire systems. When computer and communications technologies are combined, the result is
information technology. Information Technology (IT) is a general term that describes any technology
that helps to produce, manipulate, store, communicate, and/or disseminate information. Presumably,
when speaking of Information Technology (IT) as a whole, it is noted that the use of computers and

information are associated.
4. Information Theory

The main concepts of information theory can be grasped by considering the most widespread
means of human communication: language. Two important aspects of a good language are as follows:
First, the most common words (e.g., “a”, “the” , “I” ) should be shorter than less common words (e.g.,
“benefit” , “generation” , “mediocre” ), so that sentences will not be too long. Such a tradeoff in word
length is analogous to data compression and is the essential aspect of source coding. Second, if part of a
sentence is unheard or misheard due to noise —e.g., a passing car — the listener should still be able to
glean the meaning of the underlying message. Such robustness is as essential for an electronic
communication system as it is for a language; properly building such robustness into communications is
done by channel coding. Source coding and channel coding are the fundamental concerns of information
theory.

Note that these concerns have nothing to do with the importance of messages. For example, a
platitude such as “Thank you! Come again” takes about as long to say or write as the urgent plea “Call
an ambulance!” ,while clearly the latter is more important and more meaningful. Information theory,

however, does not consider message importance or meaning, as these are matters of the quality of data
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rather than the quantity and readability of data, the latter of which is determined solely by probabilities.
Information theory is generally considered to have been founded in 1948 by Claude Shannon in his
seminal work “A Mathematical Theory of Communication” .The central paradigm of classical

information theory is the engineering problem of the transmission of information over a noisy channel.
The most fundamental results of this theory are Shannon’s source coding theorem, which establishes that,
on average, the number of bits needed to represent the result of an uncertain event is given by its entropy;
and Shannon’s noisy-channel coding theorem, which states that reliable communication is possible over
noisy channels provided that the rate of communication is below a certain threshold called the channel
capacity and that the channel capacity can be approached in practice by using appropriate encoding and
decoding systems.

Information theory is clbsely associated with a collection of pure and applied disciplines that have
been investigated and reduced to engineering practice under é variety of rubrics throughout the world
over the past half century or more: adaptive systems, anticipatory systems, artificial intelligence,
complex systems, complexity science, cybernetics, informatics, machine learning, along with systems
sciences of many descriptions. Information theory is a broad and deep mathematical theory, with equally
broad and deep applications, amongst which is the vital field of coding theory.

Coding theory is concerned with finding explicit methods, called codes, of increasing the efficiency
and reducing the net error rate of data communication over a noisy channel to near the limit that
Shannon proved is the maximum possible for that channel. These codes can be roughly subdivided into
data compression (source coding) and error-correction (channel coding) techniques. In the latter case, it
took many years to find the methods Shannon’s work proved were possible. A third class of information
theory codes are cryptographic algorithms (both codes and ciphers). Concepts, methods and results from
coding theory and information theory are widely used in cryptography and cryptanalysis.

Information theory is also used in information retrieval, intelligence gathering, statistics, and even
in musical composition.

New Words

information [ .info'meifan | n. g8
technology [ tek'nolad3i | n. AR, TZ, B
creation [ kri'eifen ] n. B, 851
distribution [ distri'bju:fen ] n. AR, S
diffusion [ di'fju:zen | n. 1%, WiAE, YL
manipulation [ ma.nipju'leifan ] n. EH, AbFE, BfE
significant [ sig'nifikent ] adj. BEXK, ERH, HEEM
counterpart [ 'kauntspa:t ] n. BlA, M
position [ pazifan ] n. E

vt. RE, JoE---WhE
production [ pro'dakfen ] n. AP,
successor [ sok'sesa ] n. BRE, BIE, FENHEY
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concept
telematic
network

interdisciplinary

collection
classification
storage
retrieval
dissemination
synonym
library

field
application
usage
interaction
consider
branch
incorporate
cognitive
perspective
stakeholder
systemic

individual

piece
response

potential

material
autonomous
permeate
subsystem
groupware
semantic
iterative .
principle
design
support
convert

protect

[ 'kansept ]

[ teli'meetik ]

[ 'netwa:k ]

[ inta'disi'plinari ]
[ ka'lekfan ]

[ kleesifi'kei[ an |
[ 'storidz ]

[ ri'trizval ]

[ disemi'neifan ]
[ 'sinenim ]

[ 'laibrari ]

[ fitld ]

[ eepli'keifan ]

[ 'ju:sidz ]

[ intar'zekfan ]

[ ken'side |

[ bra:ntf ]

[ in'ko:pereit ]

[ 'kognitiv ]

[ pe'spektiv ]

[ 'steikhaulds ]

[ sis'temik ]

[ indi'vidjual ]

[ pits ]
[ ris'pons ]
{ pa'tenfal ]

[ ma'tiarial ]
[ o:'tonamas |
[ 'pa:mieit ]

[ 'sAb,sistim ]
[ gru:pwea |
[ si'meentik ]
[ 'iterativ ]

[ 'prinsapl ]

[ di'zain ]

[ so'po:t ]

[ ken'va:t ]

[ pro'tekt ]

n. BEE, W&, BA
adj. {ERBIEM
n. Mg
adj. ¥FHEIRY, BEERHR
W, W R
N, TR
o
"R KE, B
4%, '
"] S 37)
BHE, Bm3EE
qug, X
NIF; RLARRFF, RS
/1, H
ZHAEM
. IR BB Ak
B, 43
v. 83, #FA
adj. INFIH), AIRE, FRBHAM
n. L, W, Bk
n. B, FliMHRE
adi. REH
n. NA, ME
adj. AR, M, SAM
n B, M, R, &, %, %
n &, WaRL, KB
adj. ¥WTER), VIRERY; $89, fIRY
n. ¥&RE, W; BE
n. ¥k, BB, BERL; B
adj. BRI
vt. 3@, BiE, &L, xH
n. FHRE
n. G, B
adji. EXH, HLER
adi. BEK, KEMW
no BN, BN, F3E
n. &v. Bit, &l
vI. 3'{%
vt. ¥R, B
vt. PR
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transmit
encompass

recognizable
professional

perform
database
hardware
administration
communications
combine
describe

produce

disseminate
grasp
widespread
tradeoff

essential

analogous
unheard
noise

message

entropy
fundamental

platitude
urgent
meaningful
quality
quantity
readability
seminal
classical
theorem
state

[ treenz’mit ]
[ in'kampaos ]
[ 'rekagnaizabl ]

[ pro'fe[anl ]
[ pa'form ]

[ 'deitabeis ]
[ 'ha:dwes ]

[ adminis'treifen |
[ kemju:ni'keifanz ]

[ kem'bain ]
[ dis'’kraib ]
[ pra'dju:s ]

[ di'semineit ]
[ gra:sp ]

[ ‘waidspred ]
[ ‘treidof ]
[i'senfal ]

[ o'neelagas ]
['An'ha:d ]

[ naiz ]

[ 'mesid3 ]

[ 'entrapi ]
[ fanda'mentl ]

[ 'plestitju:d ]
[ 'a:d3zent ]

[ 'mi:ninful ]
[ 'kwoliti ]

[ 'kwontiti ]

[ rizdo'biliti ]
['siimini ]

[ 'kleesikal ]
[ 'Bioram ]

[ steit ]

vt. f&5, ik, 5%, &R

vt. B¥E, BF%

adj. FIAIREY, FIBHAR, AIAARY,
A

n. AR, BAbZEA

adi. kA, BlkH

vt. JBAT, BT

n. BAEE

n. REH

n. BHE, 28, 7T

n. HEfE

v. () BRE, () 556

v. R

n. 7Ph

vt. B A=

vt. BAE, 1548 (R, WE%)

vt. &n. PE, UK, EiE, W
adi. ST ZH, HRE

n () 35, 1K, g

adi. AW, EHE, BARKN; BEY,
et

n. A, LH; B, B

adj. HHIE, KR B

adji. KRWEIH, KREMTH, REH
n BE, BE; Tt

n. HE, R

vt. BH

n W

adji. HEREM), BEAH

n. BEAJEN], HEAFEE

n. BHEER, BREERA

adi. 238K, B2X

adi. HEEXH

n. R, SE, R

n. B, B&

n. BiEtE, TN

adj. FREMHER, BERKEZWEK

adji. dHH, IEGIRM; BHEK, PURE
n. EH, BN

vi. %ﬁ, ot




| EEETLEERE [

n. RE, HE, RS
capacity [ ka'paesiti ] n. BE; &R
encoding [ in'kaudin | n 4wts, R
decoding [ di'kaudin ] n. RS, R
discipline [ 'disiplin ] n. R
practice [ 'preektis ] n. SLAT, SCER, SCBR
adaptive [ o'deeptiv ] adj. ERK
anticipatory [ een'tisipeitari ] adj. TR, BUAED
cybernetics [ saiba'netiks ] n. RS
informatics [ .info'maetiks ] n. BB¥, BMR¥*
vital ['vaitl ) adj. W NEER, XEEKH
explicit [ ik'splisit ] adi. TR, BN
method [ 'meBad ] n. ik, Ik
code [ ksud ] n. RS, B, w5
v. Zh%
subdivide [ 'sabdi'vaid ] v. F4y, 44
technique [ tek'ni:k | n. WA, BT, FE,
cryptographic [ .kripte'greefik ] adj. HEHEEH
algorithm [ 'eelgaridem ] n. Hik
cipher [ 'saifa ] n. B
v. FREG
cryptography [ krip'tografi | n. FEWY¥, BEA
cryptanalysis [ kripta'nzelisis ] n. FHRANT, SN
statistics [ sta'tistiks ] n. Gil2E, giibE
Phrases
information society fREHt
knowledge economy R
information technology fEERER
at large PR, HR
industrial society Tolkitex
post-industrial society Ja Tik#ts
knowledge society iRtz
Information Revolution EE ¥4
be concerned with =#WE, H--AHAX, B85
regard as feeeees AE
in other words Bea)iE UL
deal with Bk, AHE, LHE

a variety of

EZ iy




as well as #H, X

as a whole SR b

information theory (EY=87

data compression B 48

source coding Rt

channel coding BB

on average -k

artificial intelligence AT H&E

systems sciences RgRlE

coding theory SRS
Abbreviations

IT (Information Technology) B8R

ITAA (Information Technology Association of America) EHEE B A

Notes

[1] An information society is a society in which the creation, distribution, diffusion, use, and
manipulation of information is a significant economic, political, and cultural activity.

AA]H, in which the creation, distribution, diffusion, use, and manipulation of information is a
significant economic, political, and cultural activity J2—/~EREMA], BHiFIFRE a society, in which
%F where,

[2] Information science (also information studies) is an interdisciplinary science primarily concerned
with the collection, classification, manipulation, storage, retrieval and dissemination of information.

Z</a}H, (also information studies)f2& %} 3:i& Information science HI4M3E1568H ; primarily concerned
with the collection, classification, manipulation, storage, retrieval and dissemination of information J&—
Mt EEE, fEEE, BiiFIBRE KIS an interdisciplinary science, B F LAY B — T EIEMN
i) : which is primarily concerned with the collection, classification, manipulation, storage, retrieval and
dissemination of information, ‘

{3] Information science should not be confused with information theory, the study of a particular
mathematical concept of information, or with library science, a field related to libraries which uses some
of the principles of information science.

A4, the study of a particular mathematical concept of information J& information theory Fj[H]
friE, XTHFFTH# T, a field related to libraries which uses some of the principles of information
science #& library science BIELiE , X HFHFT RN AR HLiE F , related to libraries which uses
some of the principles of information science J&—~iT XM AMEIE , HUEIE , B FFRERE a field,
H-rf which uses some of the principles of information science &2—~E &N, BB E a field,
[4] Information theory is closely associated with a collection of pure and applied disciplines that have

been investigated and reduced to engineering practice under a variety of rubrics throughout the world
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over the past half century or more: adaptive systems, anticipatory systems, artificial intelligence,
complex systems, complexity science, cybernetics, informatics, machine learning, along with systems
sciences of many descriptions.

A/A]H, that have been investigated and reduced to engineering practice under a variety of rubrics
throughout the world over the past half century or more B—EiEME], BIFFPRE a collection of
pure and applied disciplines, H ‘55 A adaptive systems, anticipatory systems, artificial intelligence,
complex systems, complexity science, cybemetics, informatics, machine learning, along with systems
sciences of many descriptions f&XT a collection of pure and applied disciplines FJ2E 58] .

Exercises

Ex1. ] REFRICASE, EIZELIFRE,
. What is an information society?

. What is the knowledge economy?

. What is information science?

. What do some people regard information science as? What about others?

. What is the definition given to IT by the Information Technology Association of America (ITAA)?

{
1
2
3
4
5. What does information science study?
6
7. What does IT deal with?

8. When and by whom was information theory founded?

9. What does Shannon’s source coding theorem establish?

10. What does Shannon’s noisy-channel coding theorem state? How can the channel capacity be

approached in practice?

[ Ex2. ] B4 1 MTGER CHAE KRS WA M IGE AR, SRNEESEAH,

n. ML n
n. f&¥%&, WfE, ¥# d
n. BAR, TZ, B t
n. B, ®EAR c
n. 4K, 5 d
n. fHER i
n. RWE, KE, B r
n. NAS, MR, MR a
n. EH, ¥, B4E m
n. FEfk s
n. W, WU ¢
n. ZXHAEH i
n. FEREHK §
v, &, ¥k, fRik, 159, &% t
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n. I, &8, fTEE] a
n. A e
n. mR, £ c
n. ¥, fH d
n. ARG, %, i c
adi. EEW, RED, HAM i
no BN, TR, B p
vt. BT, AT p
n. BHEE d
n. BIE c
n. HE, FR m
adj. FEEEHN, FHAH f
n. Hf5%, R e
n. BB, HlR¥ i
adj. AHHEER c
n. Bk a
n. BT, S c

[ Ex3. ] {8 R34 F#FE R 3

1. Management is the process of working with and through people and other organizational resources to
accomplish organizational goals.

2. Good managers do those things both effectively and efficiently.

3. To be efficient is to achieve goals with minimum waste of resources.

4. The best managers maintain a clear focus on both effectiveness and efficiency.

5. Comprehensive plans, solid organizations, and outstanding leaders do not guarantee success.

6. A board is a group of people who are legally charged to govern an organization (usually a
corporation).

7. The chief executive officer reports to the board and is responsible for carrying out the board’s
strategic policies. ’

8. Another common view is that “management” is getting things done through others.

9. Their top executives could be called Chief Executive Officers.

10. Others believe that managing and leading occur at many levels of the organization.

[ Ex4.] R E s 2 agial s
quantification find applied analysis Intuitively

as quantum expressed communicating than

Information theory is a branch of __1 __ mathematics and engineering involving the _ 2  of

information. Historically, information theory was developed to find fundamental limits on compressing
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and reliably _ 3 _ data. Since its inception it has broadened to _ 4  applications in many other
areas, including statistical inference, networks other 8] communication networks as in
neurobiology, the evolution and function of molecular codes, model selection in ecology, thermal

physics, _ 6  computing, plagiarism detection and other forms of data _ 7

A key measure of information that comes up in the theory is known _ 8  information entropy,

which is usually __ 9 by the average number of bits needed for storage or communication.

10 ,entropy quantifies the uncertainty involved in a random variable. For example, a fair coin flip will
have less entropy than a roll of a die.

Text B
What Is Information?

Now, although differences in such cases are virtual only, the information itself is not. It is just
another type of information — indeed, the most elementary one. I will subsequently call it
parainformation (by contrast, the hitherto discussed “juxtaposition- type” information will be called
structural information).

There are many systems which can deal with parainformation only. Let us examine some of them
briefly.

Photocell-operated systems (doors, elevators, etc.) discriminate just two states — “open electrical
circuit” and “closed circuit” —disjunctively present. And (para) information occurs whenever one state
changes into another.

In homeostatic devices the alphabet also consists of two states, e.g., “above some preset value” and
“below it” , as in the case of a thermostat. Parainformation is the virtual difference between the actual
temperature and the preset one.

Biological cells can also handle situations where only parainformation is available. Let us consider
what is called a “genetic code” . The alphabet consists here of four nucleotides (commonly abbreviated
as C, A, G, U) which can be discriminated by some enzyme. The code here is any linear sequence of the
nucleotides in a DNA or RNA chain. At that structural level no information whatever is present.
Information enters the scene only when the double helix splits and the enzyme polimeraze detects which
one of the four nucleotides occurs at a particular place in the chain, and then adds to it a complementary
one (the processes of replication and transcription). What is involved is thus parainformation, for no
concurrent states are detected.

What about translation, where we are told that most of the possible 64 triplets of nucleotides in the
messenger-RNA (codons), created during transcription of the DNA’s structure, “encode” one of the 20
amino acids necessary to build any protein? At first it may seem that what must be detected here are
differences between concomitant states, i.e., between particular nucleotides within a triplet (say A/C/G
or G/G/C). A closer examination of the mechanisms involved during codon detection reveals, however,
that this is not the case. The particular codon is detected by the complementary triplet (anticodon) in the

transfer-RNA, which then adds a specific associated amino acid to the polypeptide under construction.




