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Looping and Coupling in Program Development

Monoram Ashzaf Ali
N

Like a complex sentence the article is.
of two parts. The first part is looping aad
the last part is modular coupling. Both
the parts are important for writing lary
and complex program. Depending on
the language & programer choose 1o use,
medium size program can be say 1000
lines in practical software development
project, it is likely 1o be longer. Leoping
and coupling are important items in
developing a complex project. The use of
looping in all high level languages have,
hawever not been elaborated in this
article but only for & few widely used
languages.

A) Looping

M: rograms require that 4 group
of instructions be executed repeatedly,
until some logical condition has been
satisfied. Sometimes the required
number of repetition will not be known
in advance, the computations simply
continues until, the logical condition
become true. Situations also arises,
however, in which a group of
consecutive instructions is repeated
some specified member of times. This is
another form of looping. In figure 1(a)

{a)

Figure-1

and 1{b) these have been shown,
Closed loop
Loop that i P

There are other variations of do -~
whil,
The for loop is anather entry —

Endless loop {Inf

Endless repetition of a series of
instructions with no exit from the loop
possible.
Nested loap

Loop can be nested (that is
embedded) one within another, The
inner and outer loops need not be
generated by the same type of contro)
structure. It is essential, however, that
ane loop completely embedded within
the other. There can be no overlap. Alsol
each loop must be controlled by a
different index.

et v pope
ety

Figure-2

In the above, we have discussed
riefly looping. Now in the following,
we will elaborate the looping in several
widely used computer languages.

C (mid level language)

a) The C language provides for three
loop éonditions. They are.

i) The while statement,
ii) The do statement and
i) The for stalement.

The basic format of the while

statement.

loop that provides a mare
cancise loop control structure. The
general form of loop s

or (initialization; test-condition; increment
body of the laop

pl-im!

2. High level language

(b} Java programming

Many of the aspects of java flow
control are familiar to programers who
have worked with other languages
particularly C. The if —alse, switch —
case and do == while statements behave
the same way in Java as they da in C.

The first point to shen is that Java
requires expressions fhat evaiuate 10 n
Boolean primitive resuit in flow control
statements.

C programers who are used 1o using
integer values of zero for false and non-
zero true will have to watch out for this.

The Java language primarily
provides the following loop conditions.

i) The if —- else structure,

ii) The switch - case structure,

iii} The for ——- loop structure, and

iv) The dg =-—- while structure.

The format for if —— else.

if

|

body of loap

else

The format of switch ==--ee
structure.

Switch (X) |
Case0:str="1

case

Cas
tnat st ang

In the above example, a string
variable gets set according to the value
of the integer variable x :

The format for, For —-—- Loop

for {int i=0 : femax : i++|
bad

of lo
?ym);- mﬂk’sm in (*still looking™);

While
body of loop
printf
A simple exampe of & do — while
loopis :
do

body of loop

while
printf

The format for the do =-— while.

do

code-block
| while logical - fest);

Q BASIC and Visual BASIC
Q BASIC

Do
body of loop
Leap



it & good practice ta indenl (Iw kcep larger gap between

hms) !hc lines within 2 Do -—-

For complex program, it is more appmpmte to use multiple
line Do—— Loap struclures.

It is also possible to intraduce I
Do - Loop.
© Vllull Bi\sut
The loop structures that visuai supports in
Do~

- THEN statement in

Next

For Each-——r- Next.

In the follewing Do -—— Loop, the stalement execute as
long a5 the condition is true,

Do while condition
Statements
Loop

Do loops work well when you don't know how many times
you need (o execule the statement in the loop. When you know
you must execute the statement a specific number of times,
however, a For —— Nest loop is a better chaice.

The syntax is

For Counter = Start To end [step increment]

Statements.

Next [counler]

The arguments counter, start, end, and, increment are all
numeric.

b) COBOL

Loaping in COBAL (Common Business Oriented Language)
is achieved by using PERPORM verb in coding the program.
There are four options (ways) to the verb; the fourth and last
option is used by the programer who wishes ta increment the
value of one 1o three subscripts in conjunction with the
repetitive execution of the procedure. {Procedure Division
which contains the procedures that carry out the functions
intended by the program). The format of option four of the
PERPORM is given below. This option is meant for looping.

TEREORM procedure Name-1 [LHRU procedure-name-2]

; { loegeza
VARYING Subscript-name-1 FROM ey
integer-2 !
{m W ] wm comsion
integer-3

{AFIER Subscript-name-2 EROM data-name-3

integer-d
By {duh—gname—l ] UNTIL Condition-2
tntoger5

[AFI'ER:uhs:ripl-mms—JEﬁQM [ ]

[ et ) o comisens] ]

The general rules for PERFORM verb can e found in a good
book of COBOL programming.

There are a good number of high leve! languages. Some of
thein are FORTRAN, FOXPRO, PASCAL, PL-1. and RI'G.
(Report Program Generator). Duc to limitatian of space, looping.
for these languages have not been included in this discusston.

B) Coupling {in modular) Progeamming.

It is commonly acknowledged (hat large software systems
are best designed a8 4 set of small more casily handled pieces
known as modules. Modules are equivalent éo subroutines in

i the broadest sense. It performs one specific function
: independently. There is no universally accepted definition of 5
module and it is difficult to say what exactly constitutes a
module. Intuitively, a module is a small chunk of code thal can
‘be easily understood and that perform a single specific task, As
a thumb of rule, one can my that about 40 to 60 lines of code
constitute a madule. This, however, ignores the issue of the
programming language in which the code is written.
The system is first broken down into 2 number of self
caatained modules. Then each module is designed
 independently and finally, the modules are integrated to build
up the entiré system. A very important concept in modular
program design is that of madular independence.

Bne of two ways of measuring how good or bad  module
design is modular coupling. It categories the Intermodule
relationship in the program,. The design goal is 10 minimize
module coupling. Module coupling is determined by arolyzing
. common data accessed by two or more modules and the
i methed used for data cammunication.

An example will be appropriate here : Bridge supporting
© structure;

An enginser will proportion and design a bridge supporting
siructire as shown above. It will be wise for him to design three
parts A, B and C seporately. After carrying the design, he will
cambine the three parts {module} of the program to produce a
single {composite) one for the supporting strctures,

There are several categories of module coupling ranging
from the minimum (best) to the tightest (worst) coupling. There
is little formal basis for Ihe calegorization but for a great deal of
empirical evidence. Although versions vary lo some extent, the
following may be accepted as the spectrum of types of coupling
referred to:

Content coupling.

Common coupling

External coupling

Contrel coupling

Stamp coupling

Data coupling

No coupling (Best)

However, #t must be remembered that the dassification Ls
empirically based. It has no thearetical justification as yet. A
brief description of each type follows
Content coupling

Content {or pathalagical) coupling exists if one module (say
M} refers to the inside of anather (say N), In other words
module M does net call module N by means of GOTO
statement, Clearly for this to happen the invaking {called)
module must know a great deal about the called moduie.
Module M and N are very dependent on each ather.

{Worst)

Pt comruTin jacAT ATECITGETY |



Common coupling

A number of modules are said to be
commen coupled when these modules
refer o same plobal data structure (Data
structure is defined as structure of
relationship) among files in a database
and among daia items within each file).
Suppuse the three modules A, B, C of
supporting bridge structure are commen
coupled and they use the same global
data struchare. Now cansider a particular
datn item within G. This data item may
be reference by any of the modules A, B
or C. To find out where this particular
data is being set resel, all the three
medules A, B and C will have ta be
examined. This renders debugging
difficult,

Common  coupled  modules
communicate through variables in the
glabal data structure. Other (future)
modules will have to use variable in the
global data structure to call these
madules, Thus the use of global
variables impases the 5o called naming
dependency. On the other hand if
madules communicate  through
parameter passing, then the calling
‘module need not know the exact names
of parameter. Naming dependency is a
mujor disadvantage of common coupled
modules.

External coupling

A group of modules are said ta be
external coupled if they reference a
homogeneous global data item. A
hemogencous data item represents a
scalar item {that is a variable of any
single specific Lype-integer or real o
character string etc.} or any array of
scalars, In contrast, a heterogeneous data
item consists of scalars of different types.
Thus we may say that when the global
data is heterogencous, we have common
coupling, while the use of

: Let me

: the intention of controlling its behavior,
© in othet words the parameter is a flag. |
give an example, suppose |

madule Y cails (invokes) module Z with
an argument which is used inside Z as a
control code or a control flag that is

. module Z can perform one of a number
i of functions depending on the value of -
the code. {Let me be more explicit,

assume the module Z performs addition,

i deletion or updating cnrrespondmg to
i code=1, 2 or 3 respectiv
¢ modules Y and Z are
i coupled. Note that in control coupling,

3 In this case,
to be control

the calling module {the one that provides
the control code} has to know at least

© something of the interior of the called
i modulé and therefore the two modules
i arenot independent.

. Stamp coupling

Two modules are stamps coupled if
they accept the record type as a
parameter. This type of coupling may
manufacture inter dependency between

= unrelated modules.

An example with a sketch will be

* spproprite; 7

gure-)

module  PRODINVOICE is
:ntendnd to generate invaices for car
here. the invoice value comprises two
components : the basic rental charge

i {calculated in CALCBASE CHARGE)

and the mileage charge (calculated in
CALC MILECHARGE). The parameter
to both is Customer Record. Now it may
be that the two subordinate modules
need different data items in Customer
Record, For instance, CALC BASE

{ CHARGE may need Customers address
i and Rental

period.  CALC
MILECHARGE may require miles
traveled only. Thus a change ta the

global data results in external coupling
External coupling is similar to commen
coupling except that some features like
dependency among  apparently
unrelated modules are absent in the
former.

Control Coupling.

Two module sre control coupled if
onc passes a parameter to the other, with

-

: format or structure of customer address

for the benefit of CALC BASECHARGE
may enforce changes lo CALC
MILECHARGE.

Tnterdependence between two
apparently unrelated modules has been
manufactured and they are said to be
stamp coupled, Thus this type of
coupling introduces dependency among

© apparently unrelated medules. A farther

dissdansage of s type of coupling i
that it may prevent a basically simple
and useful module from being used
clsewhere.

Data Coupling

1f two modulesa communicate by
parameter {3 dictionary definition for
parameter as envisioned here, is any
arbitrary constant especially onc
characteristic or even definitive of a
given system) each one being either a
single data item or a homagenaous set of
data items which do not incorporate only

. control element, then the modules are
* data coupled. This is necessary
© communication between modules

and is.
unavoidable. Further the usability of ane

: of two modules in other programs

increases.
No Coupling

The most desired form of coupling
(on coupling) is when there exist no
selationship among modules : there is na
sharing of data between modules and
each module performs a single specific
function independent of all other
modules in the program.

The above summaries are shart but
we hope that they adequately convey the
types of interface to be avoided if the
independence of modules is to be
promoted

The author is a USA-trained Clvil
Engineer and Mathemalician
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HP's latest line-up of printers
delivers superior user
experience with quality prints
and user-friendly features
Hewlett-Packard Consumer
Business Organisation recently
unveiled its new printers for the
‘home and home office.

This latest line-up, comprising of
five inkjet printers and one laser
printer, offers consumers a broad
selection of solutions to satisfy their
prnting needs from basic black and

orand name," said Chong Kok
Leong, Country Manager
(Bangladesh), HP.

Chonhg added: "HP printers are not
only easy to install and use, they
also work quietly and efficiently,
delivering speedy printouts without
compromise on print quality. Our
wide range of printers offer an
equally extensive set of features,
such as media sensing, automatic
two-sided printing and software for
easy creation of photo albums.
Whatever their printing
requirements may be, consumers
will find their perfect printer
amongst HP's wide range of
printing products.”

white text documents, vivid colour  NoFrills, Justthrilis
prints, professional-finish  Ajso new i this line-up are the HP
g hp Laserjet 1000 I
R —a Yy
i
+ Prind at10 ppm &

+ 600 400 dpi Resoluion Enhanced

* 250 sheel input copcity
« S8 only

.

+ Tachnology [RE) o

documents to photo-quality
printouts.

"HP printers are designed to
provide users with a superior
overall experience with the product.
We want to give users what we call
‘print confidence’ which is getting
maximum results with minimum
fuss every time they print. Print
confidence also means that users
are assured of highly reliable
printers, backed by our award
winning customer service, that
comes synonymous with the HP

Deskjet 656C, HP Deskjet B45C,
and HP LaserJet 1000 printers.

Stylishly designed, yet affordable,
the HP Deskjet BSBC prints rich
black text and wvibrant colours.
Suited for printing both text as well
as basic colour graphics, the HP

Deskjet 656C produces great-

results gven on plain paper.

The HP Deskjet B45C s designed
to fit snugly into the home
workspace. Using HP's PhotoREt 2
Colour Layering Technology,

-consumers will be thrilled with the

HP Deskiet 845C's photo quality
print-cuts on plain paper and true-
to-original colours of up to 600 x
1200 dpi. This printer is ideal for
printing work documents, school
assignments and crealive projects
athome. %

The HP Laserdet 1000 is HP's
most affordable monochrome laser
printer to date. Simple to use and
install, low-cost and reliable, HP's
LaserJet 1000 is designed to
deliver superior quality prints for
professional business documents.
HP's LaserJet 1000 is ideal for the
home office and small businesses.

HP Autumn Festival Prize
Distribution

&

The prize distribution of Autumn
Festival-2001 will be held on
January 18th. The 'winners are
requested to contact Inpace
Communications for details.

The 1st prize winner of Grand draw
is Md. Obaidul Haque. He will
receive 200grams gold ornament,
while the 2nd prize Mr. Romel is
getting an HP Brio PC and Mr. Eyar
Hossain, the third prize winner, an
HP pocket PC. Other three lucky
draw  winners are Mr. Towhidul
Alam, H. A. M. Parvez and Mr.
Iftekhar Ahmed. The lucky draw
prize is HP digital camera.

a

invent



NEWSWATCH

The exhilarating clarity and color of DVD movies can be enjoyed
PC-DVD Encore 12X with Dxr3 Technology.

Intel's Celeron Chip
Gets a Boost

Intel is kicking off
the new year with 2
new desktop Celeron
chip that clocks in at
13GHz.

The budget-
friendly chip, like the
1.2GHz Celeron launchs ctober, is
based on the company's new 130
nanometer (0.13-micron) manufacturing
process and sports a 256KB level 2 cacha
with & 100MHz bus. That means it is
essentially the same as a new Pentium
11 chip, but with a somewhat slower

frontside bus, the data pipeline between
the chip and system components, such
as memory.

Through the last weeks of 2001, mast
PC makers stuck with Intel's older 1GHz
and 1.1GHz Celeron chips for their

holiday PCs. Now, a few 1.2GHz and
1.3GHz Celeron models are available
from companies such as Compaq
Computer, Hewlett-Packard and Sony.

HF, for example, has introduced a
new Pavilion 520n desktop. The
machine, priced at USS§799, offers the
1.3GHz chip, 512MB of RAM, a 60GB
hard drive, and a CD-RW and DVD-
ROM drive.

The tatest Celeron tops the Duron
chip from rival Advanced Micro Devices
in the never-ending game of clock-speed
hopscoich, The most recent Duron,
unveiled in last November, clocks in at

2GHz.

Caleron is list for USS118 in
s of 1,000, though street prices
of the chip may vary. o

AOL Chat Flaw Plugged

AOL has plugged a security hole in
its popular instant messaging program
that allowed intruders to take over a
user’s computer remotely.

The flaw in AIM stems from buffer
overflow, which accurs when a program
crashes after being flooded with more
«code than it can handle. Hackers can use
the flaw to trick a computer inte
unwittingly executing malicious code.

According to AOL spokesman
Andrew Weinstein, the company has
installed a fix for the problem on its
servers, which means AlM's 100 million
registered users won't have to download
anything.

Experts say all instant messaging
services pose an inherent security risk
As instant messaging becomes more
popular both at home and at work,
security is becoming a erifical issue.

International Data Corp. estimates
that by 2005 more than 229 million
warkers will be using IM to get their jobs
dane. That could spur virus writers to
target IM more frequently. o

High-resolution, DVD imagery,
cinema-like Dolby Digital or DTS
multi-channel
surround  audio
and CD access makes
the PC-DVD Encore
12X the ultimate
player for DVD
movies on PC or TV.

The Dxt3 DVD
decoder board utilizes
advanced techniques
to process color video

at high resclutions and generate
exceptional image quality.
3 £ q‘l’he‘ytrenlive PC-
DVD 12X drives reads
DVDs at up to 12X
§ speeds and CDs at up ko
4)3;.3:,;@5 Suppnrlplﬂr
35 popular disk types such
d as CD-R, CD-RW, and
CD sudio provide
seamless access to
Sy cxisting data and audic
4 collections. »

Microsoft device to bridge TV, PC

Microsoft recently demonstrated a
tablet-shaped device that will serve as a
bridge between the TV, the PC and the
company’s .Nel services.

Microsoft Chairman Bill Gates
showed off the device, known as Mira,
during his eHome presentation at the
Consumer Electronics Show in Las
Vegas. The device is elfectively a crass
between a Pocket PC-based handheld
computer and a TV remote control

Mira is a wireless handheld device
and contain a sizeable screen. In
conjunction with a TV or a PC, Mira can
deliver Internet content, serve as a
portable game player in conjunction
with Microsoft’s Xbox video game
console, and allow consumers to shop
anline, see program listings and can
perform other tasks.

Mira is larger than a standard Pocket
PC-based handheld and is closer in size
to Microsoft’s Tablet PC, the wireless,
portable computer design Gates touted

at l.hns fall's Comdex trade show.

a will be 2 central remate control
for Mx(msoﬁ's vision of a connected
home, in which PCs, televisions, game
consoles and other devices seamlessly
swap dat.

Mita would mirror many functicns
of personal digital assistants (PDAs),
such as devices based on Microsoft's
Pocket PC operating sytem.

In many ways, 2002 is shaping up to
be the year of the tablet. Compag
Computer and other manufacturers are
caming out later this year with their own
versions of the Tablet PC. Meanwhile,
Apple computer unveiled a new version
of the iMac with a flat-panel screen.
TBM, with its NetVista, has aiready
shown how 1b compress a computer inta
the frame of 2 flat-panel screen.

Mira offers some advantages that
other upcoming machines don't. Mira
will likely be a lot cheaper and lighter
than competing products. #

Nokia's Hot and Hip Creation : The Screen Phone

Nokia, has launched two new
mobile phones including one with a big
colour screen in an attempt to match
products from rivals. Nokia unveiled

the 7650 colour-screen phone and the
5210 device, rargeted at the youth. The
5510, which doubles up as a music
Player and features a keyboard for text
typing, was unveiled earlier, and that

device also appeared in the media prior
to the official launch. The 7650, which
would be Nokia's first colour display
phone, has a large screen covering most
of the device with a jay stick to navigate
through the menu, according o imoges
shown on several Swedish Internet sites.
Underneath the cover rests a standard
phone keyboard, which slides out from
undemeath for use. o

India’s Sucess

NASSCOM annaunced that the
India-Europe IT Summit held in
association with the Financial Times in
London closed with unprecedented
success. The one day summit focused
on highlighting India’s outsourcing
potential and was aimed at facilitating
trade between India and Eurape in the
ICT sector. #
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SYLHET BRANCH

English Club

1" ECO4SL- 020224701
Md. Shayekh Miah Kamali

2% ECO4SL- 020324708
Amiya Bhushan Das

3 ECO6NSL- 020324127
Md. Sohel Miah

Computer Club

1% CCO8SL-020509013
Md. Saimyl Hoque

2" CCOASL- 020109150
Md. Sawkat Ali

3" CCOASL-020409154
Md. Abdullah Al Mahmud

MYMENSINGH BRANCH

English Club

1" ECO6MS 011124004
Nirmal Kusum Dey

2% ECO4MS 020209023
Masuda Akhter Eva

3*ECOBMS 020209001
Md, Towhidull Amin

Computer club

1" CCO4MS 011224020
Md. Shafiuzzaman

7* CCOSMS 020124014
Md. Sadequr Rahman

3" CCOBMS 020309017
Shewly Akter
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i =wawn THE FOLLOWING PROGRAM SHOWS HOW
TOUSE BOGLEAN TYPE VARIABLE
1.usfng System:
2. class TestBoaleans |
3. patile catie s atet) |

£ 300LEAN TS VRiaa LR e AtaTion
ool St »
5. ool tstimat « fase;
7 PRINTS THE VALUE OF BODLEAN VARIABLES
6. Cansoie WriteLineC"Itis {0} that KARIM (5.2
good Boy.", t5tmnt) -
7. Cansole WriteLine("The statement above Is
not (0.7, Stmaty;
1

T

ceiterry favamet

BT cenenr=tin ol Wi @l dass |
deciare ) TR, TR TR Testboolean, TEA ©
W8 R a-0 GE boolean fype €
SRR TR TR W WG St €

Stmnt AT | Ay AEFST AR oY

TS true AR false A T WAL G

E &S baolean type-4A, (LG

AN T true AR flase WA | WD G

T OTE ST | A TR b R 4

) S s 5ibn EEeTee
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T |
WRAEE TR FME AR T ek Ttis True that KARIM is a good Boy. The
i CHED BB B3 F~ic€ wal T statement above is not False H
Wl am St Bl gel T3 Integral U781, WTUAE Size
e fegr wm Fm fFame— 4% Range SO #1991 91 WA |
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symbol T ()
val #%a>bJ?1000 : 2000
] G DR S

uT ST

WA LR TN e 9 |

T~ (SRTETR a8 T TR e b
TR (5T G T R val W ST
W 1000 T, FUH val-€2 T TR 2000 |
=B BT WS Rew ATy aE ST
s = s sneaEna FR e
s et frace =3
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val=100%;
jetse
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e conrafoTs Tl wemebe aw
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ff =weu THE FOLLOWING PROGRAM SHOWS HOW
TO USE TERARY OPERATORS

using System;

chass TestTeranry {

publlc static void heln()

Int ahmed, mahmud,
ring msg:

anmed = 26;

‘manmud = 2

g = (ahmedsmahmud)7"Ahmed s,
elderMahmud Is elder™;

Consele WriteLineC (0], msg);

e Sesren o fos el

e A |

Fow el ween |

T CT S e TR waer |

FTE T AR W WA

A —— IHEFDUWINE PROGRAM SHOWS HOW
TO USE UNARY OPERATO
1Lusing Systeny;
2.clas Unary {
3 m.m.csmlunmmmm
4. int unary
5. int preincrement;
& It predecremen;
7. Int postincrement;
8 int postDecrement;
Fint positive;
10.Int negative;
11. sty bithot;
12 boel iogHat;
13, preincrement = +sur
14 Eomsalo WroLInet Pré- Incremeat: (01,
prefncrementy;
15. preDecrement
15 Console WrlteLinet Pre-Becrement: for,
prebecrement);
17, posthecrement - nary-—-
18, Console eCPosi-Decament: y,

18, postincrem,
20 Comele Weleline( - Postcincrements (07,
postincrement);

21 ComsoltWrilsLine"Fins! Value of Unsry:
0", unary,

22 pasltive = -postincrement:
S (omlvwr«nl\nt( Pasitive: {0]", positive;

ostincremer
zs.cummemnm..er»epauu 0}, nega-

tive);
6. bithiot = 0

27, bitRol = (shyle)(~bitNoD);
28. Cansale WrileLine( "Bitwise Not: {0},
bitvoty, 4

oot -taes

30, taghlot =

3, Caveate Writeine( oglcat t: 1"
lagNat);

Gz CariflTs line 13, 15, 17, 19-6
1 pre/post
W
T Increment/Decrement fim o6 03
pre Increment/Decremt | SRR @R
WOTATSE A Increment/Decrement A
Gl TA post Increment/Decrement. FRTR
T cistiren A WP A

e 8 7 I unary A S
e (SR G TR A R ()
i 0 ' e |
(++unary)
prelncrement SRTRT TRTE T LA |
98 % B AT unary (SRR (o
3 AR, W unary CSRTETGT OF) WS

prelncrement- ST TR 1 adle yo

W prelncrement (SRTTEE & we
RO M AL MREA G

eS|
preDecrement H-TE0f a1 = TaTe |

TR W unary (EREEA 5 TS AT
3 BT A R unary (CREER &P A

o1 ¥ (=R (o) W T RorEn
preDecrement-4 @ARR TR WEaT
preDecrement (ERCERE (5T T ol
R 3% e 3 T AR AR T W
postincrement € postDecrement

TS | 39 W AR (unary-)
e, (TR weETER AeEd Fm
e g oond T WeNEtel See

copy WIEUER 28 W AR EUE A

eirE(e =g W (D=1

20 T AR bithot FTF chuEby
T M o W TER L T
il WA bitNot (SRTRER shyle SRR |

wﬁe
TN T G, PR AR W
2 Wi e B e w
(sbyte) {~biiNot).
@ e o Bl e
¥ (R TRieE F W e (Casting) |
TRCETA (A W SIS O, sbyte, byte,

short, ushort @B WIETTE ¥R ORI

fTaeR W 2T iR v e

R | Wi =, 3fEER B e ey
9 W TEA Not(~) :

f a8 @Ek)
o EEECY T el
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TG F R | pre WA =T H
R post WA T, WA TR G WATAER |

SR bitNot THE CeRTEATE B

b ST AT TR T SO, 93 W

@ T qlem TR, T T TR
Bitter a0 AT TR o2 B B T

: T W @A T bitNot T

cehmreta wUg, W oWEE T bl

D oweE ey . wEEERE v fROR
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FR AN W W W A
weel? s 27 TE | W FEA WA 0y
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| e R SR w2 o T 2 @l

| | em thva cfuee T W e
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Bl RnEm R e g e
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T, WA A TSI N TR falsc |
w0 M B (oA 59 logical Nat
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/f === THE FOLLOWING PROGAAM SHOWS HOW
O USE BINARY GPERATORS

using System;

class TestBinary |

publlc static void Maln®) {
out:

Intp, put;
fioat Roatoutput;

outpit = prg;
Camsole WriteLinet"Dea: 0F, outputy;

output
Consote WritstineCp-c: (01, autput);

autput =
Console WelteLInet"pue: (01", output;

output = prg;
Conale.WriteLine( p/a: {0}, optput);

foatoutput s (Hoat)p/fioatla;
Console-WriteLinel-p/c. 101"+ BostoutpuLy,

output &
Consote.! wrkeunn("n‘t-w 1017, output);

g Kot uulam .

autput +
Comuole whiteLinec-outputs=2: 101", outputh
1

TR caEEieTs TEAE S @
! gmeba G wie @@ wRd e om
o | e e hTafite o By
i aifice SPTRAGE ST W TN,

B T e A
(31§07 5> )
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