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Introductionto C

Thislecture providesan introductionto the featuiesof the programminglanguage 'C’ thatyou’ll needto dothelabs.
We will skipsomeimportantpartsof the C language including: pointers, structues,floating point variables,andthe

swi t ch statement.
Afterthislecture youshouldbeableto:

e explainthefollowingterms:variable statementppemtor, precedence

e evaluateexpressionsnvolvinginteger variables,constantsandthe operators describedn thislecture

e write a simpleC programincludinga main()functiondeclamation, integer variabledeclamations,andthefollow-

ing statementsexpressionjf/else while, andfor
¢ predicttheresultof executingsud a program
e declaeanarray

e Write expressionghat refeencean array element

¢ write C codethatiteratesoverall of theelement®fanarray usingeitheranelementountof aterminatorarray

value

e declae a functionincludingfunctionargumentypesandreturnvalues

e givethevaluesof functionparametes for a givenfunctioncall

o definethetermsarray, index, function,parameterargumentandreturnvalue

The Structure of a C program

HeresasimpleC program:

main ()
{. .
inti;
i =0;
while (i <4) {
printf ( "%\n", i ) ;
=i+ 1;

If you compileandthenexecutethis programthe
computewill printtheintegersbetweerD and3.

Thefirst two linesarerequiredby all C programs
anddefineafunctioncalledmai n. Thebraceg"curly
braclets”) on the secondine andthe lastline mark
thestartandendof thefunction.

The computerexecutesthe statementsn order
startingwith thefirst statemenin thefunctioncalled
mai n andendingafterthelaststatemenin the func-
tion mai n is executed.

Thelineint i ; isastatementhatdeclaresan
i nt egervariablecalledi . A variableis anareaof the
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computers memorythatis usedto storenumbers.

Thelinei = 0 ; is anotherstatement an ex-
pressiorstatementThis particularexpressiorstate-
mentsetsthevalueof thevariablei to zero.

Thelinewhile ( i < 4 ) isyetanothertype of
statementawhi | e statementThe computerepeat-
edly evaluateghe expressionwithin the parentheses
andexecuteghestatementbetweerthebracesvhile
this expressioris true.

Theline startingwith pri nt f () isanotherexpres-
sionstatementin this casethe expressiorstatement
containsonly the nameof anotherfunctionwhichis
to be executed. This particularfunction (print f)
causeghe value of the variablei to be printedon
thescreen.

Thenext line is anotherexpressiorstatementhat
incrementghevalueof thevariablei .

Exercise: What do you think would be printed out if the order
of the two statements within the while 'loop’ was interchanged?

The following sectionsgive more detailedinfor-
mation aboutvariables,expressionstatementsand
the two basictypesof control statementsi f/ el se
andwhi | e statements.



Variable Declar ations

We will only needto useinteger variables. These
comein threesizescalledchar, i nt andl ong. Each
size canbe signedor unsignedand cantake on the
rangeof valuesshavn below.

variable | size | unsigned signed
type (bits) range range
char 8 0-—255 -128-127

i nt 16 | 0-65535| -32768-32767
| ong 32 0-2%2 | —281_281_11

Variableshave to be “declared”at the beaginning
of the function wherethey areused. A variableis
only in existencewhile statements$n that function
are being executedand the valuesof variablesare
forgottenwhenthe functionterminates.

Herearesomeexamplesof variabledeclarations:

int day, month, year ;
unsigned int cycles ;

char ppc ;

Exercise: What are the possible values for each of these
variables?

Thefirst characteof a variableor functionname
mustbealetteror underscorefollowedby otherlet-
ters,underscoresr digits. Caseis significant:i and
| aretwo differentvariables.

Therearecertainreserednameghatcant beused
for variablenames. Keywords suchasi f, whi | e,
i nt, etc. areresered. A list of resered keywords
is availablefrom the TurboC helpindex screer(type
F1 twice andselect'K eywords”).

Exercise: Make up three valid and three invalid variables
names.

Sincecomputerganonly work with numbers|et-
tersarecorvertedto numberavhenthey arereadinto
thecomputerandcorvertedbackto charactersvhen
they aredisplayed. The standardnappingof char
actersto numbersis called “ASCII.” For example,
the numberusedto representheletter’a’ is 97 and
the numberfor the spacecharacteis 32. ASCII en-
codingonly definesvaluesfrom 0 to 127 soa char
variableis typically usedto storethe codefor achar
acter

Constants

Constantsare similar to variablesexcept that their
valuescannotbe changed.Integer constantcanbe
expressedisa number(e.g. 12). We canalsospec-
ify the ASCII valueof a particularcharacteby sur
roundingthatcharactewith singlequotege.g.’ €’ ).

Expressions

Expressionslescribehow new valuesarecomputed
from the valuesof existing variablesand constants.
Expressionsare built up from variables,constants
andoperators.

Operatorsarecharacterglenotingoperationgo be
performedon variablessuch as addition, compari-
son,andassignment.

For now, we will only studya few of the opera-
torsavailablein C. Thefollowing is alist of themost
commonoperatorsand examplesof expressionsis-
ing them:

e thearithmeticoperatorst / + - ,resultinthe
productquotient sumanddifferenceof theval-
ueson the left andright. As usual,multiplica-
tion and division are performedbefore (“have
higherprecedencéhan”) additionandsubtrac-
tion. Otherwiseoperationgredoneleft to right.

1+3*5/ 4

e parenthesearenotreally operatordut areused
to changetheorderin which partsof anexpres-
sionareevaluated

(2+'7)*3

e comparison operators (< > >= <= == |=3)
comparethe value on the left and right of
the operator The resultis the value O if the
comparisoris false, 1 if it is true. Comparison
operators have lower precedencethan the
operatorglescribedhbove.

2))*(5>1)



e theassignmenbperator=, assignghe valueof
the expressionon the right to the variableon
left. Theresultis thevaluethatis assignedAs-
signmenbperatordave lower precedencéian
theoperatorgjivenabove.

o
nn
(=2

o the logical operator'!’ is the logical negation
operator It is a unaryoperator— it only oper
ateson the valueonits right. Theresultof the
logical negation operatoris the value 1 if the
valueontherightis zeroand0 otherwise.Log-
ical negationhasthe highestprecedencef all
operatorgliscussedofar.

¢ thelogicaloperator€& and| | resultin thelog-
ical ‘and’ and‘or’ of thevaluesontheirleft and
right. Theresultof alogical ‘and’ is 1 if both
valuesarenon-zeroandO otherwise . Theresult
of alogical or is 0 if bothvaluesarezeroand
1 otherwise.Both operatorshave lower prece-
dencethanthe otheroperatordiscussedo far
and‘and’ hasa higherprecedencéhan‘or’.

e theunaryoperatort+is usedn Ctoincrementa
variableby one.If theoperatoiis placedbefore

variable(e.g. ++i ) the variableis incremented

beforeits valueis usedin the expressionlf the
operatoris usedafter the operator(e.g. i ++)

the initial value of the variableis usedin the
expression. This operatorhasa lower prece-
dencehanary otherunaryoperatotbut ahigher
precedencéhannon-unaryoperators.

Exercise: If n has the value 5, what is the value of the

expression ++n - 1? What is the value of the expression

2 * n++?

The- - operatoris usedin the sameway as++
but it decrementshe variableby 1 insteadof
incrementingt.

Exercise: What are the values of the following expressions?

P(3]]1+1)
I 3&1

01l (1>0) && 1

We will discussotheroperatorsaswe needthem.
A completelist of operatorsand their precedence
is available from the Turbo C help screen(type F1
twice andselect’Precedence”).

Exercise: What are the values of each of the above expres-
sions (the ASCII value for a space is 32)?

Statements

Expression Statement

The most common C statementis an expression
statementlt is simply anexpressiorterminatediy a
semicolon.For example:

=i +1;

i f /el se Statement

This statementcausesonly one of two groupsof
statement$o be executeddependingn the valueof
anexpression.If the valueof the expressionis non-
zerothe statementsn thei f portion are executed,
otherwisethe statementén the elseportion (if any)
areexecuted.

if ( <expression>) {
<st at ement s>

} else {
<st at ement s>

}

Exercise: What is the value of 'i’ after executing the following
statements?

b=4;

if (b*b==4) {
i=1;

} else {
i =0;

}

whi | e statement

As explainedpreviously, thewhi | e statemenis used
to repeatedlyexecutea groupof statementsgvhile the
controllingexpressioris non-zero.

while ( <expression>) {
<st at ement s>

}



Exercise: How many times will the statement inside the

‘whi | e loop’ be executed?

b=2;

while (b <=16) {
b=b*2;

}

Exercise: What will be printed by the program above?

Arrays

An arrayis an areaof the computers memorythat
can storea several valuesat the sametime. Each
individual elementof the arrayis accessethy using
anintegervaluecalledanindex. We canpicturean
arrayasa row of identicalcontainerseachof which
canhold onevalue.

Arrays are declaredby putting the numberof el-
ementgwhich mustbe a constantjn bracletsafter
thevariablename.For example thefollowing state-
mentdeclaresan arraythat canstorefour character
values:

char x [4] ;

Exercise:
t ab of 256 integers.

Give the declaration for an array variable called

Exercise: How many array elements are declared in the fol-
lowing declaration: int x['1'] ; ?

An individual elementof an array can be refer
encedby usingthearraynamefollowedby theindex
valueenclosedn braclets. Allowableindex values
run from zeroto the numberof elementsn the ar
ray minusone. For example,to incrementthe first
elemenibf theabove arraywe couldwrite:

x[0] =x[0] +1;

Exercise: Write an expression whose value is two times the

value of the second element of the array X.

Exercise: Write an expression whose value is non-zero if the
first and last elements of the array X are equal.

Thevalueof theindex canbe ary expressionnot
simply a constant.For example thefollowing state-
mentshave the sameeffect asthe previousexample:

i =0;
x[i] = x[i] +1;

Iterating over Arrays

A very commonprogrammingaskis to performthe
sameoperationon all of the elementsin an array
This canbe doneby usingawhi | e-loop, andanin-
dex variablewhich is incrementedn the loop. For
example, the following statementdind the sum of
thevaluesin anarrayof fouri nt s:

int i, sum x[4] ;

sum= 0 ;

i =0;

while (i <4) {
sum= sum+ x[i] ;
=i +1;

Exercise: How many times will the loop be executed? What
would happen if the order of the two statements within the loop
was interchanged?

Sometimest’'s more convenientto mark the end
of anarraywith a specialvalueratherthanexplicitly
keepingtrack of the sizeof thearray For example,
we might usea nggative valueto markthe endof an
arraythatcontainednly positive values.

Exercise: What statements must be used inside the loop in
the following code to compute the sum of the values in the array
X if a negative value is used to mark the end of the array?

int i, sum x[4] ;
sum=0 ;

i =0;

while ( x[i] >0) {

}

Thef or Statement

Iteratve loopsare usedso oftenthatmostcomputer
languagedave specialanguageonstructdo imple-
mentthem. In C thisis donewith a statementalled
afor loop.

Every iterative loop musthave threeparts:initial-
izationof theloop controlvariable(doneoncebefore
the startof theloop), testingof theloop variablebe-
fore eachexecutionof thestatements theloop, and
theincrement(or otherchange)of theloop variable



attheendof theloop. Thef or loop allows usto de-
fine aloop morecompactlyby specifyeachof these
actionsin onestatementHeres anexampleof af or
loop:

for (i=0; i<10; i++) {
sum = sum+ x[i] ;

}

Thefor loop is similar to a whi | e loop except
thatit containghreeexpressionsn parentheseafter
thefor keyword. The first expressionis evaluated
immediatelybeforethe startof theloop. Thesecond
expressionis evaluatedbeforeeachiteration of the
loop andterminateghe loop if it evaluatesto zero.
The final expressionis evaluatedat the end of each
iterationof theloop. Theabove codeis equivalentto
thefollowing:

i=0 ;

while ( 1<10) {
sum = sum+ x[i] ;
=i+l

}

Exercise: Use a for loop to print all the powers of 2 with

values between 1 and 256.

Nested L oops

It's often necessaryo useone loop inside another
Thesearecallednestedoops. A differentloop vari-
ableneeddo beusedo controleachioop. For exam-
ple, the following codewould print all the possible
combinationf two dice:

for (i=1; i<=6; i++) {
for (j=1; j<=6; j++) {
printf ( "% and %\n", i,
}
}

i)

Functions

The conceptof a functionasanoperationthat maps
onesetof valuesinto anothersetof valuesshouldbe
familiarfrom mathematicsA typicalexamplewould
beatrigonometricfunctionsuchascoy).

A similar constructis availablein C. For exam-
ple, the functioni sdi gi t () canbe usedto deter
mine whethera value correspondgo one of the

codesbetween’0’ and’9’. In this casethe func-
tion i sdigit() hasa non-zerovalueif the value
being testedis a digit and 0 otherwise. The value
to be testedis suppliedto the function by enclos-
ing it parenthesesmmediatelyfollowing the func-
tion name.Thevaluepassedo thefunctionis called
the“argument’andthevalueof thefunctionis called
the“returnvalue’

Functionsare usedin expressions.For example,
thefollowing expressiorhasthe valueO:

isdigit( 'x )
while thefollowing functionhasa non-zerovalue:
isdigit('0 )
Exercise: What are the values of the following expressions?

(isdigit('5 ) ==

)::

0)*5

(isdigit( '’ 0) -1

Why Use Functions?

A C programconsistsmainly of function declara-
tions. A simpleprogrammayonly declareafunction
calledmai n() 2, butnon-trivial programswill contain
mary functiondeclarations.

The main purposeof functionsis to breakup a
long programinto small parts which are easierto
understand. Each function should perform a rela-
tively simple task which can be easily understood,
programmedandtested. A rule of thumbis thata
functionshouldfit on onescreen(about25lines). If
the functionis longerthanthis it probablycan(and
shouldbe) broken down into two or more simpler
functions.

A typical programconsistsof a hierarchywith
a main function which uses(calls) other functions;
thesefunctionsin turn call otherfunctionsandsoon.

A function communicateswith other functions
throughthe valuesof its agumentsandthroughthe
valuesis returns. This isolation betweenfunctions
malesit easierto delug afunctionandto make sure

2parenthesessedafter a nameare usedto indicatethat the
identifieris afunctionratherthanavariable.



that it behaes as desired. It also makesit more
likely thatthe samefunction canbere-usedn a fu-
tureproject.

Anotherreasonto createa function is whenthe
same(or similar) operationsneedsto performedon
differentvariables. For example,if we hadto com-
putethelengthsof variousstringsin differentplaces
in a program,we could write a function that took
a string (char acterarray)agumentandreturnedan
integer Insteadof writing similar codein eachplace
wherewe needto find the length of the string we
couldjustwrite thefunctiononceandcall it in each
placewherethelengthof astringhasto becomputed.

Local Variables

Variablesdeclaredinside a function are only “vis-
ible” within that function. A variableof the same
namein anotherfunction is consideredo be a dif-
ferentvariable. Thusyou cannotreferto a variable
declaredn onefunctionfrom anotherfunction. For
thisreasorthey areknown as“local” variables.

Thevalueof alocal variableis undefinedvhena
functionbeginsunlesshatvariableis a parameteor
it is explicitly initialized. The valueof alocal vari-
ableis losteachtime thefunctionreturns.

To passvaluesbetweerfunctionsyou needto use
functionagumentsandreturnvalues.

Function Declarations

Heres an exampleof how thei sdi gi t () function
mightbedeclared:

/* return 1 if cisadigit */

int isadigit ( char c)
{

int v ;

if (c>"'0 &&c<="9 ) {
v=1;
} else {
v=0;

}

return v ;

}

A functiondeclaratiorhasfour parts:

e Thereturntype. This specifiesthe type (e.g.
i nt orchar) of thevaluereturnedby the func-
tion whenit is usedin an expression. If the
function doesnot returnary valueit shouldbe
declaredo beof typevoi d.

e Thenameof thefunction. Thisis thenameused
to referto a functionwhenit is usedin an ex-
pression.

e The parametetist. This list specifiesa hum-
ber of local variablesthat are usedto passval-
uesto the function. The list is surroundedoy
parentheseandtheindividual variabledeclara-
tionsareseparatetty commagunlike anormal
variabledeclarationwheredeclarationareter
minatedwith semicolons).

e The body of the function. This is a sequence
of statementsurroundedby bracesEachstate-
mentsis terminatedby a semicolon.

Exercise: Write the first 3 parts for a declaration of a function
named cdi st thatreturns ani nt and takes two char arguments
calledx and y.

Flow of Control3

To usea functionyou useits namein anexpression.
Whenthe computerexecuteghatexpression(thatis,

evaluatedts value)the computertransferscontrolto

thefirst statementn the function. To “call” afunc-

tion is to transfercontrolto it —i.e. useit in anex-

pression.

Whenar et ur n statements executedcontrolre-
turnsto backto the placewherethat function was
called.

Each function also containsan implicit return
statemenafterthelaststatemenin thefunctionand
sofunctionsalsoreturnafterthelaststatemenin the
functionis executed.

Function Parameter sand Arguments

Whenafunctionis declaredanumberof variableare
declaredin parenthesegmmediatelyfollowing the

3“Flow of control” is the sequencén which statementin a
programareexecuted.



function name. Thesevariablesare called parame-
ters (theargumentsarethe valuesusedin the calling
expression).Within the functionthesevariablesare
treatedlike othervariables. The only differenceis
thatwheneachtime thefunctionis calledthevalues
of the parametersreinitialized to the valuesof the
correspondingrgumentdn thefunctioncall.

There must be a one-to-onecorrespondencee-
tweenthe agumentsusedin a function call andthe
parameterin thefunctiondeclarationFor example,
if we declarea function with one charactemparam-
eter thenwhenthatfunctionis usedit mustalways
have one charactetype agument. Similarly if we
declarea function with two i nt andonechar pa-
rametersthenit mustalwaysbe calledwith two i nt
andonechar aguments.

Theway a computerpassegmgumentsto a func-
tion is to copy the valuesof the agumentsin a spe-
cial setof memorylocationscalledthe stak. When
the functionexecutest removesthe valuesfrom the
stackandassignghemto the parameters.Because
the valuesor the agumentswere copiedto the pa-
rametersthis meanghatchangego thefunctionpa-
rametershave no effect on the valuesin the calling
expression.

This copying operationis called “passing by
value’

An exceptionto the “passingby value”rule is the
caseof arrays. To improve efficiengy, array argu-
mentsare not copiedto the correspondingrraypa-
rameter Insteadthelocationin memoryof thearray
is passedo thefunction. Thisis called“passingby
referencé. Changeso anarrayparameteim afunc-
tionwill changdahecorrespondingrrayargumentn
thecalling function.

Return Values

When a function is declaredits returntype (possi-
bly voi d) is specified.If the functionreturntypeis
nonvoi d areturnstatementnustbe usedto return
controlto thecalling function. Ther et ur n keyword
must be followed by an expressionwhosevalue is
thevalueto bereturned.

Exercise: What's wrong with the following function?

int strstr ( char sl1[],

{

char s2[] )

return sl ;

}

Order of Function Declar ations

The compiler mustseea declarationfor a function
beforethatfunctioncanusedin anexpression.This
meansyou mustdeclareyour functionsbeforeusing
themin otherfunctions,includingthemai n() func-
tion.

For built-in functionsthefunctiondeclarationgire
containedn “include” files thatareincludedin your
programwhena #i ncl ude line is usedin you pro-
gram.By corvention,the#i ncl ude linesareplaced
nearthe startof the programbeforeary otherfunc-
tion declarations.

It not possibleto declareone function within the
declaratiorof anotherfunction.

Built-in Functions

C hasmary pre-definedfunctionsto do formatted
input and output, computevaluesof mathematical
functions,manipulatecharactestrings,etc.

Some examples of built-in functions are the
printf() functionfor formattedoutput,get char ()
to readacharactefrom thekeyboard,ori sdi gi t ()
to testwhethera characters a decimaldigit.

In order to use C’s built-in functions one or
more “#i ncl ude” lines must be usedat the start
of a program. Theselines tell the compiler to
load files (“include files”) that define particular
groups of built-in functions. For example, the
line \ #i ncl ude <stdio. h> lets you usethe stan-
dardi/o functionsin your program,while the line
#i ncl ude <string. h> lets you use the standard
functionsthatmanipulatestrings.

The Turbo C on-line help cangive you detailson
ary particularfunction (enterthe function namein
theeditwindow, putthecursoronthefunctionname
andpresscontrol-F1).

voi d Functionsand Arguments

In somecasesa functionneednot returnavalue. In
this casethe function may be declaredasreturning



atypevoi d. In othercasesa functionmaynot need
ary agumentsln this casetheargumentdeclaration
maybethewordvoi d. For example,afunctionthat
returnsthe next keystrolke mightbedeclaredas:

char getche(void)

{
}

while afunctionthatprintsa characteon thescreen
mightbedeclareds:

voi d putch(char c)
{

}

It is alsopossibleto declarefunctionsthattake a
variablenumberof aguments.A commonexample
istheprintf() function. We will not definethese
typesof functionsin this course.

Other computerlanguageshave special names
for voi d functions: in FORTRAN they are called
subroutines and in Pascal they are called
procedur es.

Strings

Strings(sequencesf characters)n C are declared
andstoredas characteiarrays. By corventioneach
stringin C is terminatedwith a null character(the
charactewith valuezero).

The C languagesupportsthis corvention by cre-
atingproperly-terminatedrrayswhenasequencef
charactersare surroundecby double quotes. Note
thatthereareno operatorghat operateon stringsso
thesestring constantscan only be usedin variable
initializationsandasfunctionaguments.

There are built-in functions that can manipu-
late null-terminated strings. For example, the
strlen() function returnsthe length of a string,
and the strcnp() function comparestwo strings.
To use these functions you must include the
string. h include file in your program (using
#i ncl ude <string. h>). Forexample:

#include <string. h>
char nanme[5] = "Jane" ;

n = strlen(nanme) ;

Exercise: Why is the string nane declared as having 5 ele-
ments if it is being initialized with a 4-character value?

Thefunctionsf get s() andf puts() canbeused
to read and write a string from a file or the key-
board/display

Symbolic Constants

Most programsaiseconstantsExamplesf constants
includel/O portaddressedit patterng“masks”),ar
ray lengths stringvalues etc.

Putting constantddirectly into the statementsn
a programmalesit difficult to find and changethe
valuesof theseconstantsf the programneedsto
be modified. Embeddingconstantglirectly into the
codecanalsobeconfusingbecauseaynlike variables,
constantsdon't have namesthat can help explain
theirmeaning.

The solutionto theseproblemsis to usesymbols
similar to variablenameso representonstants.In
C this is doneby using#defi ne lines. Eachsuch
line defineghe valueof a symbol. Whererer the de-
fined symbolappearsn the restof the programthe
compilerwill replacethesymbolwith thepreviously
definedvalue.

For example,if we had the following linesin a
program:

#define 1 OPORT 32

#define MSG "Hel l o, world!\n"
#define u_char unsigned char
#define NCHR 8

thenwhene&er the symbolsl OPORT, MSG u_char or
NCHR appearecrywherein a subsequenine in the
programthey would be replacedby corresponding
text. The substitutiontakes placebeforetheline is
seerby therestof thecompiler Thisallowsthecon-
stantsto be of ary type (humbers,stringsor even
keywords). Thuswe couldhave linesin theprogram
suchas:

int Xx[NCHR] ;

u_char c2 ;

spoke ( 1OPORT, 1) ;
printf ( "%", MSG) ;

Typically the #def i nes are placedat the startof a
sourcefile, immediatelyafterthe#i ncl ude lines.



It is goodpracticé to usesymbolicconstantsor tion style. This style wasfirst usedby the designers
all constantsin a program. The only exceptions of theC languagdKernighanandRitchie).
shouldbe caseswvherethe purposeof the constant  Markswill bedeductedor anyC programwritten
is clearfrom the context. The only commonexcep- for a lab, assignmenbr examthat doesnot usea
tionsarethevaluesO (e.g.i =0) andl1 (e.g.i =i +1). consistentndentationcorvention.

Constantsvith othervaluesshouldalmostalwaysbe
replacedoy symbolicconstants.

Comments and White Space

“White space”charactergnclude spacestabsand
the invisible characterghat mark the end of a line.
White spaceis optional except where necessaryo
avoid ambiguity suchasbetween nt andthe vari-
ablename.In placeswherewhite spaceis required,
youmayuseary typeandarny numberof white space
characters.

Commentarenotesncludedin thesourcecodeto
helpreadersinderstandhe program.Commentsare
treatedaswhite spaceby the compiler Comments
aredelimitedby thecharactepairs/ * and*/ .

Exercise: Could the first program in this lecture be re-written
all on one line?

| ndentation

Since the C compiler considersary sequenceof
white spacecharacterso be equvalent there are
mary waysto format a program. However, some
formattingcorventionshave beenestablishedo help
convey the logical structureof the program. The
mostimportantof theseconventionsis the useof in-
dentation.

The generalrule is that statementsembedded
within anotherstatementi.e. insidepairsof braces)
areindentedseveral (3 to 8) spacesnorethanthein-
dentationof theimmediatelysurroundingstatement.
The placementandindentationof bracesalsohelps
convey the meaningof the code. Using a consistent
indentatiorcorventionwill greatlyhelpyouandoth-
ersunderstandhe structureof the program.

Thereareseveral popularindentationstyles. Any
oneof theses acceptabléf usedconsistently

The style of indentationusedin the examplesand
solutionsgivenin this courseis the“K&R” indenta-

4You will be expectedto use symbolic constantsn future
assignmentandlabswheneer it is appropriate.



