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Computer languages

. o
Unfortunately for us, computers can't understand spoken English of any

other natural language .they. can understand directly is machine code,
. . e ::5\.'\\3 \Q)\ﬂmg-@
which consists of 1s and Os (binary code).
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Machine code is too difficult to write. For this reason, we use symbolic

languages to communicate instructions to the computer. For example,
assembly languages use abbreviations such as ADD, SUB, MPY to

’ represent instructions.
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Conditional II Progressive A:'He would have been
speaking.

N: He would not have been
speaking.

Q: Would he have been
speaking?
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The program is thestranslated into machine code
by a piece of software called an.assembler. Machine code and assembly
languages are called low-level languages because they are.closer to the
hardware. They are quite complex and restricted to particular machih'es.l
To make the programs easier to write, and to overcome the problem of
intercoinmunication bétween different types of computer, software
developers designed high-level languages, which are closer to the
English language.
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Here are some examples: |
4 and is still used for

= FORTRAN was developed by IBM in 195
scientific and engineering apolications.
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= _COBOL (Common Business Oriented_Language) was-d eveloped-in— ——-

1959 and is mainly used for business applications.
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= BASIC was developed in 1959 and was widely used in
microcomputer programming because it was easy to learn. Visual
BASIC is a modern version of the old BASIC language, used to build
graphical elements such as buttons and windows in Windows

programs.
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= PASCAL was developed in 1971. It is used in universities to teac

the fundamentals of programming.
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* C was developed in 1980s at AT&T. It js used to write system
<oftware, graphics and commercial application. C++ is a version of C
whicﬁﬁc%?ﬁ&?cibﬁs object-oriented programming: the programmer
concentrates on particular things (a piece of text, a graphic or table,
etc.) and gives each obiect functions which can be aitered without
changing the entire program. For example, to add a new graphics

4B

ey format, the programmer needs to rework just the graphics object. This
. £7  makes programs easier to modify.
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Programs written ip high-level languages must be translated int
. into
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High-level language (BASIC, C, Java, etc.)

Compiler or

Low-level language

v

-~ - -+ — - -— Machine-code (binary)— — - |~ -

interpreter

Hardware

It is important _not to confuse programming languages with markup
languages, used instructions, known as ma ' -
3 8 t rkup tags, to tormat and link

text files. Some examples include:
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ormation will be

= HTML, which allows us to describe how inf

displayed on web pages.
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While HTML

= XML, which stands for Exten‘sible Markup Language.
gs; it is not

uses pre-defined tags. XML enables us to define our own ta

limited by a fixed set of tags.
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= VoiceXML, which mak i _
) makes Weh content”acgessible via voice. and

phone. VoiceXML is used to create voice applications that run on th
_ _ : a e
phone, whereas HTML is used to create visual applications (for

example, we pages).
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® HTML, which allows us to describe how information will be
displayed on web pages.
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XML, which stands for Extensible M‘arkup Language. While HTML

uses pre-defined tags. XML enables us to define our ow

n tags; it is not
limited by a fixed set of tags.
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<name> Andrea Finch </name>
!

|
-homework> Write a paragraph describing the C language </homew>

Gitoan = {/xml>

in this XML example we have created two new tags:i<name> and

<homework>
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The Java language

Java is programming language developed by Sun Microsystems, specially N\t
designed to run op the Web. Java prograr:%jcall applets) let you watch

animated characters and moving text, music. and-lnteratt with G

information on the screen (for example, control animations and select

options).
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Characteristics of the Java language

ynamir.
4

ct-oriented language, similar to C++, but more d

and simplified to eliminate possible programming errors. A Java program
is both compiled and interpreted. First, the source code (a file with a
.java extension) is compiled and converted into a format call~d bytecoae

(a file with a .class extension), which can then be executed by a Java

Compiled Java code can run on most computers because
Java Virtual Machines, for most

Java is an obje

interpreter.
there are Java interpreters, known as

operating systems.
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Java is multl-threaded meaning a Java program can have multiple

threads (Darts)—that iS, many &lfferent things processing independently

and continuously. This enables the program to make the best use of
‘ _avallable_CEUpower A

mu\\\w‘_“wemd&& s (obM) N N

mulbiple Yreads @ <\ - 5
PrQCess‘még as
independently 3 HE—— IR
Contin \Lou,S\J ‘ v o

\

v vai lable CpU po\ot}--/
& S SBUL B 5p a5

&wﬂ.‘ ) "_/")J' \

—




Why is Java popular?

Most programmers like Java because it allows them to write aPPJI_e‘ts_
which make web pages more interactive and attractive. Thev can create
graphical objects (for example, Bar cHarts ana diagrams) and new
controls (for example, check boxes and push buttons with special
propefties). A web page that uses Java can have sounds that';%in real
time, music that plays in the background, cartoon-style animations, real-
time video and interactive games.
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Alternatives to Java

One alternative to Java is Microsoft's C#, pronounced 'C sharp', a .NET
language bas;sd gh C++ with elements from Visual BASIC and Java. There
are no substantial differences between C#fJava. When software
developers do measurements on pieces of code, sometimes Java is
faster, sometimes C# is.
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Another competitor is Aéé\gé Flasv'l: technology. which supports gréphlcs,
SFea SCfiPtingEQgﬁgu:ailed ActionScript=and the streaming ot a.udlo 'n nd
-;??\ video. Flash is used to create animation and advertisements, to integrate
video into wéb pages, and to develop rich internet applications such as
portals. Flash files, tﬁai’fiaﬁglly called flash movies, have a swf file

extension. They may be an object on a web page or played in the stand .
alone flash plaxer. EI
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Introduction to Programming in

Java
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The tutorial is not intended to completely cover the Java language and facilities but
ralher to provide enough understanding of the basic concepts to allow a student to I:nore
easily look up additional and more specific information as needed.
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Computer science is not just about programming techniques. It rests on deep ideas and
the nature of computation. I want students to understand these deep ideas, as well as
. grasp the practicality of computation and experience the pleasure of computing.
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Types of Programs:

:!‘herq are two categories of programs. Application programs (usually called just
applications™) are programs that people use to get their work done. Computers exist
because people want to run these programs. Systems programs keep all the hardware and
software running together smoothly.

Application Programs: Systems Programs

 Word processors e Operating system.

» Game programs e Networking system.

* Spreadsheets e Web site server.

» Graphics programs ¢ " —e— Database system.

» Web browsers e Programming language software.
JAVA

The most important systems program is the operating system. The operating system IS
always present when the computer is running. It coordinates the operation of all the
hardware and software components of the computer system. The operating system 1S
responsible for starting application programs running and finding the resourccs that they

- need..
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Executable program or Machine Language program:

Each different type of CPU has its own unique language that it understands, called
machine language. Every program must be converted into a machine language before n
executes. A program in the form of machine language 1s also called executable program.
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Chapicr1 Basic Computer Science Concept & Java

Chapter 1 — Basic Computer Science Concepts & Java

Computer:

S

A computer is a complex machine that eg(c:_utes software (programs, data). It consists of .y
many different components. But at the heart -- or the brain, if you want -- of the computer t

is a single component that does the actual computing. This is the Central Processing v

{ ‘nit, or CPU. In a modern desktop computer, the CPU is a single "chip” on the order of

one square inch in size. The job of the CPU is to execute programs.

Programs:

Programs are lists of instructions for the CPU or Processor to perform a task.

Software:

Software consists of both programs and data. Data can be any information that a program
needs: character data, numerical data, image data, or many other types.
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F xarmple of machine I? guage progr/am and its execution: 1}y
/ . .’,// /-{ f
I ~t ue say that an electric toothbrush has a CPU (Processor). The processor can rotate the
brsties left and right, and can check the on/off switch. Here is imaginary table for
niwehine mstructions (Machine Language) and machine operation.

M hinei Instruction | Machine Operation :f
0000 0000 Stop N
- . : )
0000 0001 Rotate bristles left ' —
G000 0010 Rotate bristles right N ']
| Al
00O G100 Go back to start of program ]!
[ 0000 1000 Skip next instruction if switch is off ' £
1 .
Sk P ) '3 LV I B Cbrrstles Ol
jot |/

Programming Languages:

\"roorammers write programs using some languages that called programming languages.
I'here are two types of programming languages.
(. Low Level Languages

High Level Languages

i .ow Level Languages: Cl/’\'\-: N

A low-level programming language is a language that provides little or no abstraction
from low-level CPU operations. ,,b

itich Level Languages:

/. high-level programming language is a programming language that is easier to program
1 1o some extent platform-independent like Java, and abstract from low-level CPU
n 1o _some extent ;
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e Concept & Java

i ienc
Basic Computer S¢
Chapter 1
o r..\(fompilcr:
Q CPU or processor can understand only
A di ; computer perhaps R
s we read in previous pages, a p .~ ‘beir programs in high level
machine language. And programmers prefer to write t T p
languages because it is easy to write and human readable.
—_— . _Jevel machine
A compiler is a program that translates a high level language to a low-le
S
Memory
00101110 | (Location () High level
S 11010011 | (Losation 1) Language
Data lUlI’I(:III'JI","‘ 01010011 | (Lecshon £ progran)
C PU 1 00010000 | (Location 3)
B 10111111 , e
Dala from memay [ 75700110
11101001 L/
Progam 00000111 |-~ =
counter: e '\“-\.\ i
_ Addressfor 10100110 —__| Compiler
. reading'writing | 00010001 —— .
dala 00111110 | {Location 10)
IS, ] :
wlachine Language
language.

Java (A Programming Language):

JaYa is a high:level, object-oriented programming language developed by Sun
Microsystems: It is similar to C+:+, but has been simplificd to eliminate language features \
that cause common programming errors. Java i1s a general purpose programming o
language with a number of features that make the language well suited for use on the ¥
Web and it has a very rich library, called Java API. We will explore these features in later

lessons. :
e

Of course to write and run a Java program you need Java Development Kit ‘(JDK). The
Java Development Kit (JDK) is a collection of software for developing Java programs
available at no charge from Sun Microsystems.
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f st \“!Ilu JDK:
2

ik dow ad i : I
! Tr\-.ll;lf)qu 1S ava_llable at Java.su/com. Detailed instructions on how to download it
vl eall it are available at that site. If you have not yet installed Java, get the most

‘woniversion. The JDK for Windows comes in'a file named jdk1.5.0 0l-win.exe

von oosimilar name.) -

\

i - Compile — Run, Java Programs:

AN cxample Java program. Some of its details will be explained later. This
ooctane wall be created as a text file using any editor such as the "NotePad” editor. The

e
Equo-%un. o vn J__,_\:; 3O _5—3
o “\\0(.(\ ' Nt w S el L £ il
Chapter 1 Basic Computer Science Concept & Java

file that contains this program should be named Hello. java. This file is called a
sauyce program.

class Hello
{
public static void main ( String[]) args )
{
System.out.println("Hello World!") ;

}

Java compiler converts this source program (Hellojava) into Java bytecodes
(Hello.class). Then an other program called Java Virtual Machine JVM converts these
bytecodes into machine language.

N .r Vel \

Java Virtual Machine:

You might be thinking why we use JVM. Why we do not convert source code like
Hello.java directly into machine language. There are many reasons for that.

1. Platform Independent:

Java bytecodes file can be run on any platform. The only we need JVM and St

bytecodes.
Ir— lava Jvm
2 ior Macintosh
Java i fava s
prc-gram__h Compiler [ Bytecode € Java Jum
prugr? m “..“ IC'I '\'"fvl n'j':) ‘-“‘."’S

\,
-
4 Javadvm
for UNLE
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i ) Security: o

-

o Many Java programs are to be downloaded over a network. Thi§ leads to obvious security
s~ "< \s concemrns: you don't want (o download and run a program that will damage your computer
Or your files. The JVM acts as a buffer between you and the program you download. You
are really running the JVM, which runs the downloaded program indirectly. The JVM
can protect you from potentially dangerous actions on the part of that program.
.\q\l? A ‘« ’3' Java App!cls; -
;}" applet is a Java by!ecode program that runs on a Web browser. Ofien applets are used
d0f C?mphcated user interaction, or for graphics and animation that can't otherwise be
One in a Web page. Applets will be discussed in later in these notes.
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Chapter 2 — Introduction to Java Programming .

. v £ ras
Here is the source program (source file) similar from the previous day but little advance.
The purpose of this program is to do some calculation and putting the result on the

monitor.
Example 2.1:
[ 1 Public class Area
2 {
3 public static void main(String() args)
4 ( !
5 int width; |
6 width = 8; !
7 int height = 3; {
8 Int area = width * height; ‘
g System.out.println(area): |
10 } C
11 } £ ]
- 'oJ}—-—'(?_u-Dg_P_r?

We start our exploration by looking at the program. This program exposes features

common to all Java programs.

T

S T
LR 1



C'lass Definition:
O o
the statement on line 1 indicates the beginning of a class named Area. This statement is

ifed the class he.adcr and is followed by two braces (an opening brace on line 2 and
closing brace on line 11) that enclose the class body.

Method Defnition:

I'he statement on line 3 indicates the beginning of the main method. This statement is 2
method header and followed by two braces that encloses the body of the method.

Statements: B
| he body of the main method contains five statements. A variable name width is declared
an integer (int) on line 5 and is assigned the value 8 on line 6.

Sumilarly on line a variable hight is declared and assigned the value 3. We can aslo wiite
this line as

int height, '

height = 3; _ (ot

- Y .- v s
However, it is convenient and commonly used shortcut to combine de;largnon w:;ariable
assignment. The statement on line 8 uses same shortcut to declare a third integer ,

CISS"CSV\QA ‘CDJ.-:-—:Q

T\'\C sha bewend: crlaM G, Ls
‘“dI‘Cngs . J':—:"
1135 Statewment: o'l e b
encl\ese 52_-:“’
Weadey- ét-—-"’_;’

hapter 2 Introduction to Java Programming
( ‘hapter

\d assign it the product of the previous two variables. The last statement on line 9
dred Al

put the area on the screen.

S ARSI
Comments: e

ments are non-executable notes that we add in program to remember what this
‘ lwr \m or statement do. A comment starts with the two characters "/ /" (slash). The
1reysr H -

mpiler ignores those characters and everything that follows them on that one line.
| El comments more than two lines then we use /* and */. The Java compiler
¢ Nee
-, every thing in between these two characters.

< Example 2.1 with comments.

9



10¢ ;;7‘:—?*' s »
ﬁ:iVOid'main(Strlng[] args)

// width of rectangle

b G ‘.h- = 8;
U int height = 3; // height of rectangle
int area = width * heighty

System.out .println(area);

. o

\

i
n the first stage, we examine each word in the sentence and attempt to classify it & v
accordmg to the rules of the language, for example as a verb, noun, proper nane, ! ,"t;’
f_mmm and so on. Similarly, the first stage in determining the correctness of a Java -*‘\_"3 : S

~ program is to break each of its statements into tokens and to classify each token as one of
& the lexical element of Java. i ) et NV 85 lar f aied .

In this section, we will look at lexical elements of Java: keywords, identifiers, operators,
- and separators.

QCcav'c\'w\‘B Ae e vales .@%“\9_ Lo

Ll Lo 53K 5 e



[
é

ﬁég ‘words that have predefined meaning
ds are public, class, boolean, ret

S V¥sd :
b }56 ntifiers are names that programmers choose to use in their programs; they have no

-‘.pr‘e_deﬁned meanings in Java. For example, Area (a class name), main (a method), and
widih ( a variable name ) are identifiers. :

5. Literals:

| iterals are constant values. For example, the number 3 that appears on line in Example
7 1 15 an integer literals. Also true, false, null are literals.

4. Operators: .

An operator is like a mathematical function because it takes one or more arguments and
produce a result. The multiplication asterisk (*) on line 8 in Example 2.1 1s an operator
that takes two arguments, width and height, and produce a result. Some example of Java

operators are =, 1 &, % elc
. rs: \ |5
5. Separato SEEsE
Separators are characters that separate various part of the Java code. They are similar to
punctuation symbols in human language, Javaseparatorsare , ; () [} {}

Ty }I:" SAMM

5 Note: The reserved words are the key words plus the literals: true, false, null
I_ y r\* e —"’_""—__M’-‘
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Program Execution:

Three steps are needed to execute (run) a program.

file. Previous program

. . : ram and save it in 2 :
Edit We use an editor to write the prog e call this file as a

example 2.2 must be saved in a file name Area. java W

source file.
—

Compile | We use a compiler to translate our program form Java, a high-level language, to
bytecode. The compiler reads the source file, translate it, and stores lhc |
translation in a file called the class file. The file 15 s0 named because it has the
same name as the source but with the class extension; for example the source

Area_java complies into Area.class.

If there is any syntax error in the source file, compiler will issue a list of
compile-time errors. In that case, we must go back.to the editor, correct the
reported errors, save the file and compile again. This process is called edit-
compile cycle.

Run We use a virtual machine JVM to execute the bytecode in the class file.

IV

Editor | Compiler

bytecode
Running

Frogram

Source Code




artable is jy : R
given a hamejssttﬁaT;T:;y blocatl_o n (or several locations treated as a unit) that has been
only has to worry about ¢t ¢ eaSl_')./ referred to and used in a program. The programmer
B henionry location = ¢ name; it is the compiler's responsibility to keep track of the

T3 - 1N€ programmer does need to keep in mind that the name refers to a

kind of "box" j
oot box" in memory that can hold data, even if the programmer doesn't have to know
WRETE 1In memory that box s located.

Data Type:

Every variable in the program has a type that indicates what sort of data it can hold. One
type of variable might hold integers -- whole numbers such as 3, -7, and 0 -- while
anoihicr holds floating point numbers -- numbers with decimal points such as 3.14, -2.7,
or 17.0. (Yes, the computer does make a distinction between the integer 17 and the
floating-point number 17.0: they actually look quite different inside the computer.) There
could also be types for individual characters ('A" Y, ete.), strings ("Hello", "A string can
include many characters”, etc.), and less common types such as dates, colors, sounds, or
any other type of data that a program might need to store.

Var ¢ ables: Ol
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: B et T b
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ment p ogti'fl '. mer is indicating that a variable with the §pecifigd name wnlﬂlr }l:e
lat nlhe ;irogram and that its future value will be of lhe_ specified ty;la_c. fe
temen “does not assign a value to the variable; it merely prepares it {0 hold a value oi a :

it width,

S

A declaration must appear before the variable is used in the program; otherwise, the
compiler will report an error.

We can also initialize a variable by assigning a value to it. This value must be of the
correct data type.

int width = 8;

Chapter 3 Variables, Data Types and the Declarations Statements

Declaration and Memory:

When we declare variable, we are askin .'

g the compiler to set asidz an area of memory 1o

131 arrangement of cel Is,
bytes of the memory. So

hold its future values. Memory can be viewed as a one-dimension

~ each of which is called a memory byte. Data type integer takes 4
- when the compiler encounters a declaration such that

int width;

ld-entiﬁer Type Block Address
width int 7 s




_,-. y Data Types:

e~
&

Lo hias very many d inte;

Binore 4s you want yHoa\:fa ZRRLIE 1r}to It, and you (as a pProgrammer) can create as man
B vl data e ever, all data in Java falls into one of two categories: )’
ce i1nitive data type and non primitive data type (objects) il

,rin'lilive Data Types:
| Primitive
data types are types of data that are fundamental and built into Java.

Proor:
| 1 _.V_mmmers use these Qata types to produces other types of data (non-primitive
vpe). The names of the eight primitive data types are:

byte  short int long float double char boolean J

Upper and lower case characters are important. So "byte" is the name of a primitive data

but "BYTE" is not. Computer languages where case is important are called case
sensifive. Java is case sensitive language. Some languages are not case sensitive,
especially old languages that were designed when data entry equipment did not have

wer case characters

/
iPpers Ul

L owser: J._p.a-e)\

. 3 ' z I
Dy ecks: efiieos
Priwmitive Dala typ: C’“"“_r’\“‘ S s 213’\
G ce Sonnsidige - . oy axo
(hapter 3 Variables, Data Types and the Declarations Statements

Non Primitive Data Type or Objects:

There are only the eight primitive data types. Any data type you invent will be 2 type of
non-primitive data type or objects. Much more will be said about objects in lt;e fEl :
‘.ince Java is a object oriented programming language.) The following will be all yuor:i

ik need to know, for now:
4 O-J-’J-g_,\_‘_;'-l

e A primitive data value uses a small, fixed number of bytes.
e There are only eight primitive data types.
s A programmer can not create new primitive data types.
« Anobject is a big block of data. An object may use many bytes of memo
« An object usually consists of many internal pieces. g
« |he data type of an object is called its class.
. Many classes are already defined in the Java Development Kit.
A programmer can create new classes to meet the particular needs of a program




¢ String name = "Ali";
- double payRate = 10.0;
- double taxRate = 0.10;
Nt hoursWorked = 40;

System.out.println("Total earning for "+name+":
"+payRate*taxRate*hoursWorked);

1is example prdgram containing several variable declarations. Variable name 1s of data
pe String. String is a class coming from Java built in library. Variable payRate is of

e double.

i:.h'a‘fadter' * means multiply. In the program, (hbursWOrked * payRate) mean:s o

ply the number stored in hoursWorked by the number stored in payRate. The
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Public class Exanm

1
{ ks

// main method, holding all data.
public static void main(String(] args)

String name = "Ali"; // name

double payRate , taxRate, totalEarning;
int hourWorked;

. // initialize the variables.
payRate = 10.0;
taxRate = 0.10;

hoursWorked = 40;

. totalEarning =
payRate*taxRate*hoursWorked; // calculating total

System.out.println("Total earning for
Pthame+': "+totalEarning):;

el
} // end of class

Loglcally the example program 3.2 1s same as Example program 3.1. Only difference is
in style. Good programming stvle is very important, particularly when vour prog; i

“hundreds lines long.

{ above program, programmer declares the variables and then initializes thé
1e '_'by assngﬂlﬂg them some values. Remember vanables can be initialize onlv with



| ~ such as the following:

Similarly, a mathemari.:
;s 2 €mat i : e el 3
- (except sometimes g d; ~1an is unlikely to make any distinction in speech

-

ad R : '
ifference in Intonation or length of pauses) between pairs

X+(y+2) and (x+
y)+z
\/a_)((-;.b and /(ax +b)

5=l and a"~!

Them o
OStcommon pronunciations are given in the list below. In general, the

shortest Versio

NS are preferred (unless greater precision is necessary).

X+ 1 X plus one

x—1 X minus one

X+l x plus or minus one

Xy Xy / x multiplied by y

(X—y)(x+y) X minus y, x plus y

§ X overy

X=35 x equals 5 /xi1sequal to §

RS =\t X 1s equivalent to y / x is identical with y

Xe> 'y x is greater than y

X2y x 1s greater than or equal to y

X<y x 1s less than y

D<x <l zero is less than x is less than 1

D=x <] zero is less than or equal to x is less than or equal to 1
x2 x squared

x3 x cubed

x* x to the fourth / x to the power four

x" x to the n /x to the nth/ x to the power n

X X to the minus n / x to the power minus n
}/x root x / square root x / the square root of x
\/x cube root x

. fourth root x

"/x nth root x /'enB ru:t ‘eks/

(x+y)? x plus y all squared

( x|? x over y all squared

n)!! n factorial / factorial n

x % x per cent /'eks pa 'sent/

00 infinity P

XoCy x varies as y / x is (directly) proportional to y
' adot /'er dpt/

a double dot /'er 'dabl dpt/

fx /f of x/ the function of x

fdash x / the (first) derivative of f with res

- fdouble-dash x / the second derivative of f with respecttox =




L)

¥ "
. -

-

a ' . ®

" ftriple-dash x / f treble-dash x / the third derivative Sl
- respect to x
- g:)(x) f for:xr x / the fourth derivative of f with respect to X

20 the partial derivative of v with respect to 6

o%v d two v by d theta squared / the second partial derivative of v

002 with respect to 0

W.r.t. with respect to

X

_[0 the integral from zero to infinity

" [
'Z| the sum from i equals one to n F
I.‘ ;
lim ey ;
a0 the limit as delta x approaches zero

};Lo the limit as delta x tends to zero ;
grad gradient |
div divergence
log,y log y to the base e / log to the base e of y / natural log (of) y ;
ln y i log y to the base e / log to the base e of y / natural log (of) y

OA or OA OA / vector OA

XeEA X belongs to A /x is a member of A / x is an element of A !
XgA X does not belong to A / x is not a member of A / Xis not an !_

element of A ﬂ
Ac B A is contained in B / A is a proper subset of B t
AS B A 1s contained in B / A is a subset of B |
BnA B intersection A l
BUA B union A ;
cosx ° /kos eks/ t
sin x /sain eks/
tan x /ten eks/
sec X /sek eks/ -
cosec x /'kauvsek eks/ r
sinh x /Jamn eks/ or /sint [ eks/
cosh x /ko|[ eks/
tanh x /82n eks/ or jtentfeks/ ¢, . o e
m, ma / m subscript a / m suffix a o e
- e 5 s o, 1AV (usually) x one plus x two plus x three, elc.

x| mod x / modulus x

Appendix 111

Units

S.I. Units : ;
S.I. Units (S.I. = systéme International) have now been adopted by most

countries of the world and should always be used. Points to note are




