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Unit 1

Text 1: Octal and Hexadecimal Numbers

Radix 10 is important, because we use it in everyday business, and radix 2 is important,
because binary number can be processed directly by digital circuits. Numbers in other radices
are not often processed directly, but may be important for documentation or other purposes. In
particular, the octal and hexadecimal numbers can provide convenient shorthand representations
for multibit numbers in a digital system.

The octal number system uses radix 8, while the hexadecimal number system uses radix 16.
Table 1-1 shows the binary integers from 0 to 1111 and their octal, decimal, and hexadecimal
equivalents. The octal system needs 8 digits, so it uses digits 0~7 of the decimal system. The
hexadecimal system needs 16 digits, so it supplements decimal digits 0~9 with the letters A~F.

The octal and hexadecimal number systems are useful for representing multibit numbers,
because their radices are powers of 2. Since a string of three bits can take on eight different
combinations, it follows that each 3-bit string can be uniquely represented by one octal digit,
according to the third and fourth columns of Table 1-1. Likewise, a 4-bit string can be
represented by one hexadecimal digit according to the fifth and sixth columns of the Table 1-1.

Table 1-1 Binary, decimal, octal and hexadecimal numbers

Binary Decimal Octal Sst_an'; Hexadecimal gt-anI;
0 0 0 000 0 0000
1 1 1 001 1 0001
10 2 2 010 2 0010
11 3 3 011 3 0011
100 -+ 4 100 E 0100

101 5 5 101 5 0101
110 6 6 110 6 0110
111 7 7 111 7 0111
1000 8 10 — 8 1000
1001 9 11 — 9 1001
1010 10 12 — A 1010
1011 11 13 — B 1011
1100 12 14 — C 1100
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' . 3-Bit , 4-Bit
Binary Decimal Octal String Hexadecimal String
1101 13 15 - D s
1110 14 16 — E 110

1111 15 17 — F 1111

Thus, it is very easy to convert a binary number to octal number. Starting at the binary point
and working left, we simply separate the bits into groups of three and replace each group with
the corresponding octal digit.

100011001110,=100 011 001 110,=43164
11101101110101001,=011 101 101 110 101 001,=3556515

The procedure for binary to hexadecimal conversion is similar, except we use groups of
four bits.

100011001110,=1000 1100 1110,=8CE ;s
11101101110101001,=01 1101 1011 1010 1001,=1DBAY5

In these examples we have freely added zeroes on the left to make the total number of bits a
multiple of 3 or 4 as required.

If a binary number contains digits to the right of the binary point, we can convert them to
octal or hexadecimal number by starting at the binary point and working right. Both the left-hand
and right-hand sides can be padded with zeroes to get multiples of three or four bits, as is shown
in the example below:

10.1011001011,=010 . 101 100 101 100,=2.5454
=0010. 1011 0010 1100, =2.B2C\¢

Converting in the reverse direction, from octal or hexadecimal to binary, is also very easy.
We simply replace each octal or hexadecimal digit with the corresponding 3-bit or 4-bit string, as
shown below:

1357g=001 011 101 111,
2046.17g=010 000 100 110.001 111,
BEAD¢=1011 1110 1010 1101,
9F.46C,6=1001 111 .0100 0110 1100,

The octal number system was quite popular 25 years ago because of certain minicomputers
that had their front-panel lights and switches arranged in groups of three. However, the octal
number system is not used much today because of the preponderance of machines that process
8-bit bytes. It is difficult to extract individual byte values in multi-byte quantities in the octal
representation. For example, what are the octal values of the four 8-bit bytes in the 32-bit
number with octal representation 123456701234?

In the hexadecimal system, two digits represent an 8-bit byte, and 2n digits represent an




n-byte word; each pair of digits constitutes exactly one byte. For example, the 32-bit hexadecimal
number 5678 ABCDj¢ consists of four bytes with values 56,6, 7816, ABjs and CDy4. In this
context, a 4-bit hexadecimal digit is sometimes called a nibble; a 32-bit (4-byte) number has
eight nibbles. Hexadecimal numbers are often used to describe a computer’s memory address
space. For example, a computer with 16-bit addresses might be described as having read/write
memory installed at addresses O~EFFF;s and read-only memory at addresses FOOO~FFFF .
Many computer programming languages use the prefix “0x” to denote a hexadecimal number.
For example, 0xBFC0000!".

A~ Words and Expressions

OHMR  Q[41HEH  GHER

1.  radix ['rediks] n.
2. binary ['bainari] a. O@HIK ONETHAMTH, =
TG
n. il
3. process ['prauses] Vt. OMT; A %
4.  digital ['didzital] a. Hiom, HAERRGEN, HFH
n. Hermdl, Gk
5. circuit ['se:kit] n. O, 2k QT, HITiHE
6.  purpose ['pe:pes] n. OHK:; 5B OfFH; Hig
7.  provide [pra'vaid] Vi, R4k, gt
8.  convenient [kan'vi:njant] a. O ER, FRK @%LHK
9.  representation [ reprizen'teifen] n. OFxr OfRF
10.  multibit [mAltibit] a EZ0AL)
11. hexadecimal [heksedesimal] a. QA Ciaiil ]
12. integer ['intidzs] n. B
13.  octal ['oktl] a. J\ 33l
14. equivalent [i'’kwivalent] n. OHFER R S8 QUIEUFAIEM;
EH
a. SR, 41 @FME: FEM
15. decimal ['desimal] a. THEALT, N
n. /N
16. supplement ['saplimant] vt. Hath, b7

n. O @) @ERALHI)IE T




17.
18.
19.
20.
21.
22.
23.

24.
25,
26.
27.
28.

29.
30.
3i..

32.
33.
34.
35.

36.
37:
38.
39.
40.
41.

42.
43.

I

i

;ml

represent
uniquely
combination
column
convert
replace

separate

corresponding
procedure
conversion
require

pad

direction
panel

switch

arrange
preponderance
extract

individual

constitute
nibble
describe
install
denote

prefix

a string of

take on

[repri'zent]
[ju:"ni:kli]
[kombi'neifen]
['kolem]
[kan've:t]
[ri'pleis]

['sepereit]

[kori'spondin]
[pra'si:dze]
[kan'va:fan]
[ri'kwaia]
[peed]

[di'rekfan]
['peenal]

[swit]]

[a'reind3]

[pri'pondarans]

[iks'treekt]
[indi'vidjual]

['konstitju:t]
['nibl]
[di'skraib]
[in'sto:l]
[di'naut]
['pri:fiks]
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44. according to o, R
45. because of A, BT
46. consist of Hyeeeee- 2 Bl

\v{ Notes

(1) Radix 10 is important because we use it in everyday business, and radix 2 is important
because binary numbers can be processed directly by digital circuits.

A)H ) because 5| FIRFRTEMMG] . because 5| F B R ERIE NA)— BT FE R Z )G,
because K/~ HILR A, B &M, BIEARIELL why 5 FHI5EH 4],

(2) The octal number system uses radix 8, while the hexadecimal number system uses radix 16.

f)Hh while EIFFI&ER], F2H “Mn, A7, FXFHKR.

(3) Since a string of three bits can take on eight different combinations, it follows that each
3-bit string can be uniquely represented by one octal digit, according to the third and fourth

columns of Table 1-1.

H)HH) since 515 JRPRTE Ao since 513 KR BIRENA)— B8 T EHZHTRRC
IR AR A ER B GEH R “BESR” ), BONIERR, S L because 55

(4) The octal number system was quite popular 25 years ago because of certain minicomputers
that had their front-panel lights and switches arranged in groups of three.

ayrh, KA that 51 F—AN 1B M AJEM certain minicomputers, X F# X1 that 75 A
AR E

/
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S Word—Study

1. Binary

(1) (computing, mathematics) using only 0 and 1 as a system of numbers.
{the binary system
binary arithmetic
(2) (technical) based on only two numbers; consisting of two parts.
binary codes / numbers - HEHIAR AL/ %L
{One million binary bits. PN, (BN ARTE, JUIRNAE.

I1. Process, Processing

(1) Process means to treat raw material, food ,etc. in order to change it, preserve it etc.
(2) (computing) to perform a series of operations on data in a computer.
(3) Processing is a course on color photograph and processing.
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Most of the food we buy is processed in some way.
processed cheese

a sewage processing plant

the food processing industry

111. Convenient, Convenience, Conveniently

(1) Convenient usually means easy or quick to do; not causing problems.

(2) Convenience is the quantity of being useful, easy or suitable for sb.

(3) Conveniently usually means easily or quickly to do; not causing problems.
It is very convenient to pay by card.

I’ll call back at a more convenient time.

We have provided seats for the convenience of our customers.

In this resort you can enjoy all the comfort and convenience of modern tourism.
The report can be conveniently divided into three main sections.

The hotel is conveniently situated close to the beach and the shops.

IV. Representation, Represent

(1) Representation is the act of presenting sb./sth. in a particular way; something that
shows or describes sth.

(2) Represent means[often passive] to be a member of a group of people and act or speak
on their behalf at an event, a meeting, etc.

the negative representation of single mothers in the media

The snake swallowing its tail is a representation of infinity.

The competition attracted over 500 contestants representing 8 different countries.

The president was represented at the ceremony by the vice-president.

@ .
%  Sentence Patterns

Formal Subject “it”
wrong to tell a lie.

Itis< no use arguing about it.
uncertain who will come.

(1) It is very important to learn a foreign language.
(2) It is useless crying over the spilt milk.
(3) It was really surprising that she married a man like that.

It + be + adj.+ to do sth. / doing/
that ...

(1) It is no good telling lies.
(2) It is a pity that you didn’t go to see the film yesterday.
(3) It is a truth that there would be no new China without the Communist

Party.

It + be +n. (phr.) + doing / that ...




R

(1) It is said that they have invented a new type of computer.

It + be + past participle + that ... -
PaELP P (2) It is believed that China will become one of the strongest countries in

(usually say, hope, think, suppose,

the world.
t, rt, know, believe, 103 :
expfec e oW, believe (3) It was reported that more than 170 thousand people died in the 2004
decide, etc.) ; ¢
sunami.

It + takes + (sb.) + some time + | (1) It took me some time to read the reading materials.
to do sth. (2) How long does it take you to go to Beijing from Qingdao by train?

It + seems / appears / happens, | (1) It seems that he enjoys pop songs very much.
etc. (intransitive verb) + that ... | (2) It appears that Tom might change his mind.

(1) Does it matter much that they won’t come tomorrow?

Interrogative Sentences . .
(2) Is it true that he will go abroad next week?

Exercises

I . Answer the following questions with the information from the passage.

1. Why are radix 10 and radix 2 important?

2. What the octal number system and the hexadecimal system use?

3. How many digits do the octal system and the hexadecimal system need?

4. What can each 3-bit string and a 4-bit string be represented by?

5. How can we convert a binary number to octal?

6. How can we convert a binary number to octal or hexadecimal, if a binary number
contains to the right of the binary point?

7. What is converting in the reverse direction, from octal or hexadecimal?

8. Why was the octal number system quite popular 25 years ago?

9. What do two digits represent in the hexadecimal system?

10. What do many computer programming languages use to denote a hexadecimal number?

II. Complete the following sentences with phrases and expressions given below.

A. be useful for B.replace ... with... C.convert...to... D.consistof E.according to

1. We’ve the old adding machine a computer.
2. All electronic computers five units although they are of different kinds.
3. Courses taken that would computer programming are Computer science,

systems design and analysis, FORTRAN programming, PASCAL programming, operating
systems, systems management.

4. expert opinions, they gave up the experiment immediately.

5. code ordinary language.
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[II. Fill in the blanks with the words given below. Change the form when necessary.

process convenient uniquely require arrange extract

1. The computer enables people to communicate with each other more

2. Your that she wait till next week is reasonable.

3. How fast does the computer the data?

4. A computer word that specifies to some parts of another computer word.
5. 1 have that one of my staff will meet you at the airport.

6. He’s caught the opportunity.

IV. Choose an appropriate translation from Column B for each of the words in Column A.

Column A Column B

( ) 1. binary number A. HAY
() 2. octal number B. RWVAYCia
« ) 3. hexadecimal number C. ]

( ) 4, decimal number D. J\3gk il

( ) 5. Radix E. +-3t il

( ) 6. Nibble F. FH P

( ) 7. multi-byte G. 3k

( ) 8. Circuit H. 2T

Reading 1: Positional Number Systems

The traditional number system that we learned in school and use every day in business is
called a positional number system. In such a system, a number is represented by a string of digits
where each digit position has an associated weight. The value of a number is a weighted sum of
the digits, for example

1734=1x1000+7x100+3x10+4x1

Each weight is a power of 10 corresponding to the digit's position. A decimal point allows
negative as well as positive powers of 10 to be used, for example

5185.68=5x1000+1x100+8%10+5x1+6x0.1+8x0.01

In general, a number D of the form d;dy. d-1d, has the value

D=d;x10'+dox10%+d-;x10 '+d ,x10

Here 10 is called the base or radix of the number system. In a general positional number
system, the radix may be any integer =2 and a digit in position i has weight . The general
form of a number in such a system is

dp-1dp-;...didg.d-1d...d
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where there are p digits to the left of the point and # digits to the right of the point, “.” is called
the radix point. If the radix point is missing, it is assumed to be to the right of the rightmost digit.
The value of the number is the sum of each digit multiplied by the corresponding power of
the radix
p-1
D= Z d-r

Except for possible leading and trailing zeroes, the representation of a number in a
positional number system is unique. (Obviously, 0185.6300 equals 185.63, and so on.) The
leftmost digit in such a number is called the high-order or most significant digit; the rightmost is
called the low-order or least significant digit.

Digital circuits have signals that are normally in one of only two conditions—low or high,
charged or discharged, off or on. The signals in these circuits are interpreted to represent binary
digits (or bits) that have one of two values, 0 and 1. Thus, the binary radix is normally used to
represent numbers in a digital system. The general form of a binary number is

bp-1 bpa...bibg.b-1bs... by

and its value is
p=-1

B=Y) b2

In a binary number, the radix point is called the binary point. When dealing with binary and
other nondecimal numbers, we often use a subscript to indicate the radix of each number, unless
the radix is clear from the context. Examples of binary numbers and their decimal equivalents
are given below.

10011,=1%16+0x8+0x4+1x2+1x1=19;,
100010,=1x32+0%16+0x8+0x4x1+2+0x1=34,
101.001,=1x4+0x2+1x1+0x0.5+0x0.25+1x0.125=5.125¢

The leftmost bit of a binary number is called the high-order or most significant bit (MSB);
the rightmost is the low-order or least significant bit (LSB)".




Unit 2

Text 2: Floating-Point Numbers

Floating-point notation can be used conveniently to represent both large as well as small
fractional or mixed numbers. This makes the process of arithmetic operations on these numbers
relatively much easier. Floating-point representation greatly increases the range of numbers,
from the smallest to the largest, that can be represented using a given number of digits.
Floating-point numbers are in general expressed in the following form

N =mxb* 2.1
Where m is the fractional part, called the significant or mantissa, e is the integer part, called
the exponent and b is the base of the number system or numeration. Fractional part m is a
p-digit number of the form (+d.dddd ...dd), with each digit 4 being an integer between 0 and
b —1inclusive. If the leading digit of m is nonzero, then the number is said to be normalized.

According to equation (2.1), in the case of decimal, hexadecimal and binary number
systems can be written as follows:

Decimal system

N =mx10° (2.2)
Hexadecimal system

N =mx16° (2.3)
Binary system

N=mx2° 2.4)

For example, decimal numbers 0.0003754 and 3754 will be represented in floating-point
notation as 3.754x10™* and 3.754x10° respectively. A hexadecimal number 257. ABF will be
represented as 2.57ABFx16. In the case of normalized binary numbers, the leading digit, which
is the most significant bit, is always ‘1’ and thus it does not need to be stored explicitly.

Similarly, while expressing a given mixed binary number as a floating-point number, the
radix point is so shifted as to have the most significant bit immediately to the right of the radix
point as a ‘1’. Both the mantissa and the exponent can have a positive or a negative value.

The mixed binary number (110.1011), will be represented in floating-point notation
as .1101011x2*> = .1101011e+0011. Here, .1101011 is the mantissa and e+0011 implies that the
exponent is +3. As another example, (0.000111), will be written as .111e—0011, with .111 being



the mantissa and e—0011 implying an exponent of —3. Also, (—0.00000101), may be written as

—.101x27°=—.101e—0101, where —.101 is the mantissa and e—0101 indicates an exponent of —5.

If we wanted to represent the mantissas by using eight bits, then .1101011 and .111 would be
represented as .11010110 and .11100000"%'.
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(1) Floating-point notation can be used conveniently to represent both large as well as small
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