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Unit1 Begin with Computer Science

Lesson A Introduction of Computer Science

I . Getting started

Think about these questions while reading: When did Computer Science began and how? Who

helped Computer Science develop? What is Computer Science?
II. Text

Theoretical' Computer Science has its roots in mathematics,
where there was a lot of discussion of logic. It began with Pascal and
Babbage’ in the 1800’s. Pascal and Babbage eventually tried to come
up with computing machines that would help in calculating
arithmetic’. Some of them actually worked, but they were
mechanical’ machines built on physics, without a real theoretical
background.

Another person in the 1800’s was a man named George Boole,
who tried to formulate® a mathematical® form of logic. This was
eventually called Boolean Logic in his honor, and we still use it today
to form the heart of all computer hardware. All those transistors’ and
things you see on a circuit board® are really just physical
representations9 of what George Boole came up with.

Computer Science, however, hit the golden age with John von
Neumann and Alan Turing in the 1900’s. Von Neumann formulated the
theoretical form of computers that is still used today as the heart of all
computer design: the separation of the CPU, the RAM, the BUS, etc.
This is all known collectively'® as Von Neumann architecture'’.

Alan Turing, however, is famous for the theoretical part of
Computer Science. He invented something called the Universal Turing
Machine, which told us exactly what could and could not be computed
using the standard computer architecture of today. This formed the
basis of Theoretical Computer Science.

Ever since Turing formulated this extraordinary concept,
Computer Science has been dedicated to answering one question: “Can

3 fbiE:
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. Exercises

we compute this?” This question is known as computabilityu, and it
is one of the core disciplines13 in Computer Science. Another form of
the question is “Can we compute this better?” This leads to more
complications, because what does “better” mean?

So, Computer Science is partly about finding efficient
algorithms14 to do what you need.

Still, there are other forms of Computer Science, answering such
related questions as “Can we compute thought?” This leads to fields
like Artificial Intelligence15 .

Computer Science is all about getting things done, to find
progressive solutions'® to our problems, to fill gaps in our knowledge.
Sure, Computer Science may have some math, but it is different from
math. All in all, Computer Science is about exploring the limitations'” .
of humans, of expanding our horizons and having some fun at the
same time.

Match the person with the related events or items:

. George Boole

ohn von Neumann Alan Turing *

Charles

4

[d] [e]

(1) He invented the Universal Turing Machine. ( )
(2) He tried to formulate a mathematical form of logic. ( )
(3) He formulated the theoretical form of computers that is still used today as the heart of all



Unit 1 Begin with Computer Science 3

computer design. ( )
(4) A programming language is named in honor of him. ( )
(5) He is credited with inventing the first mechanical computer. ( )

IV. Answers to Exercises
e,a, d,c,b
V. Position Knowledge

1. Turing and A.M.Turing Award

R[22 « 2% « B R (Alan Mathison Turing, 1912.6.23—1954.6.7), XEHEK. FH
2o BV ENY A, 1931 FHEASINT R E E %A, Bl a3 B E AT EUR BT
HLaar, ‘87 BRBEESNE, EYhBEIBFERNELEERS Enigna, B
HEREBT “ 8”7 R

1036 4E, B RMCEBURIRSERERT —BRX, BN GERFIHEEREEE Y K
MY, EXEFAMERCR, BRE “AIiHEE” T T —ANREFEe X, HRHES
iy “ &R HL” (Turing Machine) HIWRAR. “ERH” AR—HRAERLEE, LM EEHRE,
TG — R BB G AR B B, ISR E TR R R BRI R
CERHL” 5“0« BEEH FE, BEACEBATENMERED. 19504410 H, ERX
BETR—EEN (VRMEELEE) Mid3, RAREAZE. BERXRXE, HEARR
BT “ATHEEGEZRX” KER.

ERY, EEETENBS (ACM) T 1966 LMK, XM “AM. ER®K”, RH
VA BFBL KR, A “WENRENRE” 2R, SRR EN T ENIVHHER
FERIOAA . HAZFI AT EHRIE KR, HEMERMTE - BR, RIXNMROERZ
— BB AR R PR E (O TR FURZE T AR BB AT E R BR Se R .
KEHIRLE B ENRER. ERENELENERERE, FREFRE™, —REFR
W2 BB R, AR BEEREE P 4 U B R — 7 B UH TR AR R R IR
% . HETER % Intel 27 A Google A 1%y, %42 250 000 %76, #RikZ] 2005 £, 3K
WS e A —L, AR 2000 4F B R 248 EHHE .

2. Pascal and Niklaus

Pascal Blaise, Ri:E#% K. WHEY K. AR, 16 SHRKIAEL Hia KN E
W, 17 SHER (AHHRIE) (1640), 1642 EMBIFHEIET —& bt B SUEALR Rt
T, WL R LR —ARE S, AR EIR R T EA .

BT EAXAEEEER, Bt Niklaus Wirth #3#2F 20 42 60 FARBAFHFALT —
Fh LA O SRR HES, (FLL Pascal K& . Pascal IEHHACHAEHE ZH
HT DOS MiESY—, HEESAH: PRINGEAER: FETENEREER, BIEE
i EEEE R

3. John von Neumann and ENIAC

1944 EER—K, EEKEWERERD - HHFITBXRIHE, HFEMBEAT T RE R
. MEY, RARFHAZEMELREWENATA, MIESSE ENIAC HHEYLKBHETIE.
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ARRF, RRESEFTE « #EF 84X ENIAC MBFEIER . REZ LRG58
HIX—ERHITRIBTR S, FHEIRB T X TAEMEERE X.

JLRZJE, &« HHRBEERIZE/RER, SWTXEMARTETHEAILE, HUHS
BRERYE, — FFIUE T RN R E—Z B W, SFH A ENIAC FIFHEE TR
. BELBFEITAETSHEPTEULICHFENA R iR 2R SR EE, 0 - 8
B g e B 5 BT EYUBERE T8 . Shik B Th a2 AR UL, X MR ER KT,
BN — AN Rk b RIBTEE, —BERW, SRt oREBrLEMAL. B - HESA
VLHT T SHYRTR TR S, BARRBEIERER THE—2, T 1944 4 8 AMAR/R
HHERHI/N, A SPGB TR — .

G e EHEUFENBSNT . SFERE R MBI, BARAZK, RET RS
MFHER BB, EMAZERNARMBRERNIEREZ AT, REHTRENTME, AXKE
BTEPRBEROBEFACH, ETFEHRTRESIACKEBZE—NEHEME
EFEAETHEYTE (EDVAC HH) #ET .

4. Charles Babbage

BI/RET « ELIA (Charles Babbage, 1792—1871): HE¥FEFRMRHAR. MR BzHIHE
PLEIBIZE A, RIEEHEEEE.

ERFHE-ANATRESET —& “EHH7. Frif “E50” MEX, RIERBERNER
BB ESBE, ANRRMEREETBHE. 18124, 20 SHENHNEEALRFE
REHIRIESHEN EIRE T R, EHPURTHREE T RPN Rt —E Rt
HZHEE, BIMERFRENHEEE. BNARRTEETEXRN, T 1822 FRHTH
—EEMVL, BT 3 NRER S Mrf, WEREEAT 6 A/, BEZENIEE ML LA
BHR. BT LN TEERKERE B—GEZ0ARHLERPEEANI, HMEEN
HEAFFRR. BRONEREHECENA, hEREFELBER%S, BRBUNFRihE
W GEEREEE N 20 KR EML. RiT, Fo_EESIENREETES, BAEXE
BHREREEARFGHEN T2 —NEERE, LIRSS, BAEaiR it B4 Bk
(IR 4> BAE R B BRI E A E .

VI. Translation

B EVASRE TR — a2 BB R S AET 19 tHE, 5MIT R (Pascal)
FIE M2 (Babbage) MIFMREART 4. 4, XFAHREFRB R H— St HRUREE
REEWEE. XETERPH—Br RS UATHELER, EXETERNNEE
FyEEm i HONREE, R EEREREM.

TER—, BH—AMFFE « /R (George Boole) BN, BT X—EZHEIAL
R4, FANT &M ME TR, SXERAMEH “Mi/REE". NESH, XER
WARZEEH BN RE AR T EEMME. ZRBEE R BER LR & osEin B
BA/RIB R MY RS

AR, BEF 20 HE, A5 «75 «#4KF (John von Neumann) 5= « &R (Alan Turing)
HIBEL, AR EEEAT RSN, B - BRSSO ENEREE —BHH
A, BN TEVGGH OO B, SEPRCESE. FHS. B8%, XEIARER
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A BERKR LN,

BT« ERWE TAHHMEERTHNRH TR B BB THRAHSE. MRNT
—Fh&h ERABERNL MR, XA ISR LRI AHE SRR M T L
Rervalk, AERTHENIR FBE T R SL R

HEREHXEZBHEREYE, THEHRZEFRENTFRR “SHHHREETT”,
BY “alvHEAE” MR, FREARLERAINT RN ETaRE. T EN MEXATENS
—ARTF “BRETREMRML” Hitid, TXER+aER0, BE R BhEH4
Ig?

Bk, FERFREE L, THEAMERE TS IEET RABUER P EF

THENBEL RS RE LR TERE, DIARREM “THENRETUEE” WS, Xt
ERATAED “ATHERE” FERIR.

THEHB R B R FE KR, BRI RER. JRARMRZERE. BARAEE
BT, AXARRTHE. B2, WENBLE TRRARKIRR, FFEALKME,
R S R AATIHE SRR AT -

Lesson B How to Study Computer Science

1 . Task Introduction

Before Reading: To study Computer Science, what do you need to learn, and what don’t you?

If you’re an aspiring' computer science student or someone who | 8 #ti%:
wants to switch® fields into CS?, you’re in luck; there’s a lot of | 1 LR, AR
information available’ on the Internet. CS is a large and |2 &%, #X
rapidly-expanding field; once you've become confident in your | 3 Computer Science
abilities to program moderate-sized projects, a lot of topics openupto | 4 THA&
you. But what do you really need to learn about, and what don’t you?
A lot of it depends on what you want to get out of your study. If
you want to become a researcher, you’ll most likely need to know
more of the theory of computer science than if you want to become a
programmer’, There are, however, some basic skills that will help | 5 A& R

nearly everyone in the field.
.y . 6 %, $HM
Learn Multiple’ Programming Languages
No matter what you want to do in computer science, you’ll likely
do some of it by writing computer programs. Not all languages are
created equal, but most of them have some strengths. You’ll want to
learn a systems language like C or C++. This will give you several

advantages: first, you’ll understand memory allocation’; second, | 7 W&SE
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you’ll understand more about how the system is designed; and finally,
you’ll be able to communicate with other programmers more easily.
You can see this article for more details on the advantage of learning
C.

But you want to learn a more flexible® language for daily
chores’-for instance, a scripting languagelo like Perl or Ruby will
help you quickly create interesting programs and test ideas.

Finally, once you’ve mastered a language or two, expand your
horizons with a functional language” like Scheme, ML, or Haskell.
This will improve your understanding of programming languages and
broaden your horizons about the possibilities.

A key thing to remember when learning new languages is that all
languages offer the same power-you can do anything in one language
that you can in another-but some languages make it easier to do certain
things. For instance, if you want to read data from a text file, Perl is a
great language. If you want to write an Al engine, then you might be
better off with'” Scheme.

Learn to Design

Whether you want to work as a software engineer or as an
academic’’, you’re going to have to design programs in some form or
another. Learning good design principles14 early will make your life
casier. The key thing to remember about design is that the goal is to
catch the problems before you’ve committed to'® a solution that won’t
let you fix them. You don’t have to do all of your design up front, but
if you don’t, then you’ll want to leave more ﬂexibility16 later.

Of course, some amount of design is absolutely crucial’’ or
you’ll simply have no idea what should be flexible and what can be
hard coded'®. Overly modular'® designs can be as deadly and difficult
to maintain®® as extremely inflexible designs. One way of looking at
the issue is that modularity”' is powerful because it makes it easier to
replace a bad idea with a good one. But if you know what the good
idea is going to be anyway, then modularity doesn’t help you, and
because it takes more effort, it can hurt you.

A good way to learn design is to practice on well-known systems
projects, like writing an interpreter22 or web server. These kind of
projects have the advantage of having well-known implementions23
that you can look at once you realize that there are problems with your
original design. Whatever you do design, you definitely want to
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implement at least parts of your designs or you’ll never really come to
understand the drawbacks in your ideas. It’s running into®* these
drawbacks that will teach you the most.

Learn Basic Algorithms and Data Structures

There are a variety of important algorithms and data structures
that are the lingua franca® of computer science. Everyone needs to
know what a <>or binary tree®’ is because they get used all the time.
Perhaps just as important are fundamental algorithms like binary
search, graph searching algorithms, sorting algorithms®, and
tree-based searches® such as minimax*’. These algorithms and their
variants®' show up a lot, and people will generally expect that any
computer scientist will understand how they work.

Learn Basic Theory

There are a couple of things you should definitely be aware of:
you should understand how to represent numbers in different bases’>

and how to manipulate®® boolean® expressions®® using boolean logic.

Both of these tools will come in handy in a variety of circumstances,
especially when reading other people’s code or trying to clarify’® your
own. (Boolean logic is especially useful for formulating clear
conditional statements.”)

Even more important, you should have a good sense of the limits
of current computers. In particular, it really helps to understand the
ideas in algorithmic efficiency and Big-O notation’®. Knowing these
topics makes it clearer why certain programs and algorithms will take
a very long time to run, and how to spot® them. It also makes it
siguiﬁcantly40 easier to optimize"‘1 your program when you know
which algorithms to choose.

Finally, it’s useful to have a sense of the absolute limits of what
computers can do; it turns out that there are just some things that are
not possible for a computer to do. Sometimes it can be tempting** to
try to write a program that does just that!
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IL. Have a try

1. There are many different kinds of programming languages you might want to learn. Read
the “Learn Multiple Programming Languages” part and complete the chart.

Systems  language Scripting language Functional language

Example

Advantages

2. Check (¥ ) whether the sentences are true or false. Correct the false sentences.

(1) Not every language could do anything you want. ( )

(2) If you want to be a software engineer, you’re not going to have to design programs. ( )

(3) When designing, if you could catch the problems first, you won’t need to fix them so often after
you’ve committed to a solution.( )

(4) Learn basic theory of Computer Science could help you when reading other people’s code or
trying to clarify your own.( ) '

(5) Everyone needs to know what a <>or binary tree is because people will generally expect that

any computer scientist will understand how they work. ( )
M. Answer to Have a try
1.
Systems  language Scripting language Functional language
Example C,C++ Perl, Ruby Scheme, ML, Haskell
1. Make you understand memory
allocation;
2. Make you understand more Help you quickly Improve your understanding
Advant, about how the system is create interesting of programming languages
aniages designed; programs and test and broaden your horizons
3. Make you be able to ideas. about the possibilities.
communicate with other
programmers more easily

2.3+4,44
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Lesson C Translation Tips

1. Technical Terms ( T AIE )

ERENRLETRTLEH X HAKRBOTENELARE, XERERARREHEEANE
RS, FEENBARGUR A BRI, BRI EIERIRENE .

VB AEFE P E RNIGE AT ENIGE PR T LR E, ERitRXEL I RE
R X R BN R ER MR AER . 1 Memory, 012, ZEHENIGERNIBIEMEE, K
ffo Boot, FMT, FEVENTIRER. Java, NS (BEERET, EHHEHIES P
BFRITESRFE). bug BADNRT, HWHMERBEERFERK/MERSS,

FEHIT RS RE ERIHERH EHEWARE, DTHFIHE PRI RE. EEHE
AR BRWATIZ, FHFRENXEFRIIFLWLARIT, EEHEWHSE S P hERREX

—HAM: EXEFREREWARE, REEZ, Bz, Fidiz!

g FXER PR
1 Artificial Intelligence
2 modularity
3 interpreter
4 sorting
5 expression
6 statement
7 script
8 base
9 functional language
10 binary tree

II. Answer

s A PR
1 Artificial Intelligence ATLERE
2 modularity Bk
3 interpreter RREF, RS
4 sorting e
5 expression RIERK
6 statement B
7 script B4
8 base HH
9 functional language AHAIES
10 binary tree X




Unit 2 Computer Hardware

Lesson A Hardware'

1 . Getting started

II. Text

The hardware are the parts of computer itself including ‘the | 9 #LiE:
Central Processing Unit® (CPU) and related microchips’ and | ! oy
micro-circuitry4, keyboards, monitors, case and drives (hard, CD, | 2 PREEE
DVD, floppy, tape, etc..). Other extra parts called peripheral | 3 MIH
components or devices include mouse, printers, modems, scanners, | 4 &%
digital cameras and cards (sound, colour, v1deo) etc... Together they
are often referred to as’ a personal computer s #ARH

Central Processing Unit — Though the term relates to a specific | ¢ AAGHEM, @#k PC
chip or the processor a CPU’s performance7 is determined by the rest .
of the computer’s circuitry and chips. 7 e

Keyboard — The keyboard is used to type® information into the | ¢ g,
computer. There are many different keyboard layouts and sizes w1th 9 BEARE
the most common for Latin based languages being the QWERTY" 10 Mk s
layout (named for the first 6 keys). The standard keyboard has 101
keys. Ergonomlcally ! designed keyboards (Fig.2-1) are designed to 1 Ak EE

’

Fig.2-1 A keyboard with an ergonomic design
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make typing easier. Hand held devices have various and different
keyboard configurations and touch screens'>.

Some of the keys have a special use. There are referred to as
command keys. The 3 most common are the Control or CTRL,
Alternate or Alt and the Shift keys'’. Each key on a standard
keyboard has one or two characters'®. Press the key to get the lower
character and hold Shift to get the upper.

Disk Drives'® — All disks need a drive to get information off —
or read — and put information on the disk — or write. Each drive is
designed for a specific type of disk whether it is a CD, DVD, hard disk
or floppy. Often the term ‘disk’ and ‘drive’ are used to describe the
same thing but it helps to understand that the disk is the storage device
which contains computer files — or software — and the drive is the
mechanism'® that runs the disk.

Digital flash drives'’ work slightly differently as they use
memory cards'® to store information so there are no moving parts’.
Digital cameras also use Flash memory cards to store information, in
this case photographs. Hand held devices use digital drives and many
also use memory cards.

Mouse — Most modern computers today are run using a mouse
controlled pointer’’(Fig.2-3). Generally if the mouse has two buttons
the left one is used to select objects and text and the right one is used
to access menus.

Fig.2-2

Fig.2-3

One type of mouse has a round ball under the bottom of the
mouse that rolls and turns two wheels which control the direction of
the pointer on the screen. Another type of mouse uses an optical
system to track’' the movement of the mouse. Laptop computers
use touch pads®®, buttons and other devices to control the pointer.



