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Preface
I iu	 hook teaches von ho\\ to pi'oeiaiil ill \ hat is usuali	 ie;i I'd ed a'. I he
orld.s Illost illt pi, rliiIlt professional proeranttitilie ltnuaee: C.

()iie reaSoll for Cs succeSS md s vIl1i powe' s hat proerim III inel",
it C euinhiites suihtict\ and i 	 itce o ill tt\V po\ser and Ii:\ibiiit\ 	 it is a
strmictumied	 juiCe 111,11 does ItoL	 it tie. ii IS a hicli-	 rtdriii,inee ai	 iiae thai
does not constrain, C Is also a iLtteulimee that puts \ott. the prlir;lllullei braik
Lilatee.	 ua	 eietted 1\ a proeranincer for piOCtaili	 Ii is not the
LOUtI IeLI	 )l'OJlict of	 CUttltt1iitec.. but riutlier (lie OUtCL .... ot pFo2rimiimrtIei'

better prurc muti ti lanuae,
is iiiipottaiit or another reason. It is the iate\va to the s orid s too

other ptolcs.. anal prOrattiiiiitiu lattguaues; C' 	 and

	

jaw. C	 is built upon C'.
mnd Jaa is built tipon ('	 I Itus. C	 5 in the Iöunditioit ui all ittodcrit
)rocrau1tllmlmt. and kitoo ede Ut (_' is tumidameittal to the successluti creation 01
hiaii-pertornttmice, liiel1-qittltt\ 	 sottssaie. Sinlpl\ pul. to he a prolessiiuiil

t0dt\ ilieafls that \ ou ate. competent in C.

.±	 !iiL!L
C oas itsetited and flrst inipletttenied b\ I)cntils t'itehte will a I)EC 1>1)1>-I
usiiie tile UNIX operimtitte s\slell). C is the result of 'a developittetit process that
started o thu an older laticuimee called UC'IL, descioped b 	 \ lartiti Richards.

iitll tic ttced a I ' i ll i.umimee called 13 that sas in'erned h\ ken 'Ihoimipsoti and
that lcd to tltc deselopiuettt of C' ill tite I

[or tttt	 cai.s. the de facto stodard for C oas a. 	 ne described in
1 itL' C	 taillttIlt	 .atn.uae b	 Urtati	 Kerniehimtt	 ..	 I)eittt is	 l' itcitte
I'reimt ce-I lull. )	 971%. lIoweer. 'IS C	 reo itt pupularit . a eutlitititlec ous

oi'altl/d in I')3 to create an ANSI (American National Staitdai-ds Itmstituite)
st,itidard or (	 he standat'dm,attiiti ptoccss took sl\	 ears I ittucit Ioneer tit;nt
.iil\ one lea'.oitubl\ e.\pecied). flit: ANSI C standard oa	 nl.mli\ adopted ale in
I ')l and
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TEACH YOURSELF

I he iirst copies become cetieralis jsailable in l)b. I he si. id 'tas antetlileil

slthi k i ll I	 I My sirtnall\ all C eumpi lets eoilipi>	 ui AN SI siaiid;irii

ad 1 1 1,11 is the ersiuii of C' 1 o SVIII learn in this honk Mathat iv this book teaclie-.

, ,-\N'sI standard C.)
C is olteli referred to as a niddle-knietiatie. Uelorc ( there ere

basicall\ t\\ 0 QPOS 01 lantina ges used to pruiiliiit computers. We is called

:issetiihl' lantinane, slucIi is tIme s\ imbolic represetitation ot the ietti.iI iliaclillie

instrlletions eeetiteJ b	 the coitiputer. Asseiiibl\ 	 linotiie is J Ili\l	 li ci

Lntiitiice because the proniailliltei is	 sorkiti	 s itli (it i	 , . n>iihic loi • iii) Ilie

actual nistnictions that time computer \\lh execute. .Asscnibt\ lammuuaee can be

used to create sers	 Ticietit prl.raills. but it pins ides ito built-Ill eccitirict

.Lructtiics Or I 0 tummet.ns. All such IlCllls must be ntaimu:ilt\ cciii-.triiCicd b 	 the
pr1m11ler Us contrast. a hidi-lesei lumicuatie hullers the prclor.immmnmei hulm
the coiliputer. A hieit-lesel Iamuae tpmctmlI	 supplies S anon-.	 ccctiircil

structures. Input and 01.11111.11 coimmnmnids. and OIL: like. svliieh make prccnimmtmimllml
easier and kisier I louescr_ [Ile elements Of a 	 lmmeh-lesH	 imainImee IliIi\ not

ixlats- dmrectl 	 to the wa	 that the computer uItiniatel 	 car	 ..cmt lie plclr.iiim.

I his separation often causes proirlins ssrmttetl mmsiimg a hioli-icicl Iaimuapc 10 tie

less eIlieient than those ss nittemi in assembl y Itimiouitoe Uec.iiise inan	 people

md asscnihI lancuimmie	 to be a tedtoum dt licuili task. there sca, it

iced	 Ir it Iaituuaoe that	 balanced ease-oluse o oh cllieieimc 	 \hiiii\

proirinimmiiers feel that C pros ides this halance. It siice-.limll 	 commmhiuel lie

structure of ii himciIi-leel Iaticnimee ccitli the poscer and ci hcienc\ ot a-.scmmmbh\
Ianonaoe. Since it paims the up betsseen assembl' 	 and I meli-lesci

Iiimmuaoes. it is called a middle-les el lammiivaie.
Initiall. C ssas used prnnaniI 	 to ereimttn	 s\ stemims sott\\mre. S\ skill-.

,W "MW consists of tI se progflhiils that help run the coinp.i'cr. I liese include
prrtttis such as opertmtn1	 s" wins. enitipilers. and editor-.. I losses er. tls

uolleuI in pccpumlImrit\ - it besmn to be used or eenertml phi-pose pioiramminnmie

I oda . t. is used h\ prnuuwmm m le rs for irtmialln ami promiinnnno task. It I .1

l,nieuiauc that has survived the Li cli time and p'omm itsell to he m-. set -.imtue 1'

ii I .. pcs\ enitil
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(ic. C++

Newcomers are sometimes conlised about the differences between C and C -
and how the relate to each other. In short. C- F is an extended version of C that
is designed to support object-oriented programming (jOOP). C^ i contains und
supports the entire C language in addition to a set of object-oriented extension-,
(That i. C- is a superset of C.) Because C 4-i is built. upo the foundatio of C.
ou cannot learn Ci - without learnin g the basics of C. Iherctore, if you think

that YOU Will someday move o to C- your knowledge of C will not onl y be
useful, it will be necessary

.1 bout this book

[his book is unique because it teaches you the C language by aplying master
learning. It does so by presenting one idea at a time, followed by numerous
examples and exerci,,, to help you thorughly understant each topic. 1 his
approach ensures that on master each topic before moving on.

The material is presented sequentially. Therefore. you should sork
care full y through each chapter because each chapter assumes that you know the
niatera I presented in all preceding chapters.

This book teaches ANSI standard C. This ensures that your knowledge
will be applicable to the wieest range of C environents. This book also uses
contemporary syntax and structure, which means that you will be learnin g the
right wav to \rite C programs form the very beginning.

;\oii' This Book is Orj'u,,izd
This t,.'ok is composed of 12 chapters ad 4 appendices. Each chapter (except
Chapter I ) begins with a Review Skills Check, which consists of questions and
exericises coveing the provious chapter's material. The chapters are divided
into sections. Each sectin covers one tpic. At the and of each section are
examples followed b y 'xercises tinit test your understanding of the topic. At the
end of' each chapter. \ uu will find a Mastery Skills check, which checks our
knos ledge of the material in the chapter. Finally, a Cumulative Skills Check is
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11 1(11 )O1 RSLIT

liLCfllCLl that ici	 i\\	 ell \O1i ale ititeeratlile ile\\ Ill 	 I LII	 ith tihu

ill eat I icl chi1iter.

fl/juts New in (lie ill' I 1'.jliiiu,i

or the ilIoL part, the bartim and tm'uctute ol tIit	 hook ale .iiJiiieed liotil Ilk'

Itfli IO\\ Vt j iiitiii	 -omicc	 i a stable.	 IandauLII/ed Lii' 	 cc. tlk're

ieuoi to niake tl1aiil' re\ sioits. 	 he i\\ t) smoutlicant chute ale the 111L lii\llIH	 I

lull Function protOt\ pes in all pm'oranl_ heenimmu	 s ilh Chapter	 'uie ci

ctitttpiler	 imo' 'oipport-nideed. IiearI\ deniuid-iunctiou 	 IrotoI\piIlH. initial

Cil\dliiCC ill tlu	 i'Lle \iS Ii1t1\ed It> the hemnitiiie of time bOok. :\ilililiCi	 cl	 iI

CliiiL" \'O primitipied h\ the eitiermmie ittiiiinaiice ol 32- hit CIR uo!liilCiIt

I lmm cmtued a number it! e\ample to he r\\rtttelm 1,o that Ilte\ s&nild \iOI k tom

built lt>	 and 32-hit j,rurmmtm. III	 t)iiie I)litCe. ildLhiIit)tiiI	 .Iliif)lLe \piIideLI

dt)\ c  .1CC. 01 inure eercies can be luunLt. [utah'. I lei',. iioe %% Cl C 11), 1 Lie

imimpI	 it) reflect Illodern cud nit st\ Ic.

( 'on tention i C 'ed in 111A BooA

\\ iiene er a part it1	 ier.mnt tsuh a a \mrtahIe nante) 	 relerenced mm tcm.

di be littii ummt	 botdIace Wtmene\ev a ceneric 11,1111C i melereitced ill Ic\L ii

o ill he Niltm ii ill Italic".

I ill a ( ++ ( onsplk'r It orh it iii, i' I'roru,,;.

ni(ot eomtipilers can ertitipite bi g ht C amid t	 pruCratn	 ii act u

coilillioli to weuCompiler ad\erthed ZI.N il "( C .. coitipilem. om	 i>imtdliliie	 mt

a	 (	 Li)iiiIldI'.	 lOoe\Cr. ait\ aid all conipilers that c;mmi Loliltie

pr>morant cami .mki) comimptie C prum'aImb I Iìerelore. 1 \our comitpmler Ljlk it.ehI

C	 etmmmmpiler. dotm	 it is also a lull. ,\Ni-siammdmrd . .oiitpilci
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II I	 ic I • i#i. ' it , it .Lii!

I!	 iii [I St. , \\ iiidtits and ii \tilil	 t)i is it' \\rjie Wii1&k\vs-llaseil lnui;i1is iheii
\)tI lIa\e Clt&)sii the ILhi 'lit 	 lii Iiii. C is the l;iiiauate	 or \hiilt

'N US U cieled. niiI the Iaiietiiee Ru ohich \\iiiiht ,o
l)itei.iiii}])ii)n	 t\as de L9ied. an I (lie lailcuace	 in o lti I	 naii\	 \\iiid,o
prei'ains are On ten	 Iloss %CI. you o6 !1 not be ablc 1, m- ite \\indots
J)ntlenaliis iIiiitieLhRiel 	 here is Ohi\.

\\ iiiLlti\t P 'ULOtl11S itt. iiiueh inline euttiplex RI CieJt_' thiin nit-
\\ iiidtts proira us l\en a itillililill. '_ i-ntithiine Window, proraiti nuiLs lisc
oF se\eral stpin. icii ed C t .chi'iques. such as xtrueturex, pointers, and idnccd
ltint.)iti:i p;ilaii CeRn I\p '	 or this re oil. it is nol. possible to leach (.

)\ \111W ., \' iiidos proeranix I)ecausc a 	 \iiiiJot .s piocratit
ilssLnhtes that	 u FL.. cxi erieneed C proei'annuel!

I)	 r. usi	 Wiitdoos tratlier tItan 1)0.5.	 \i.\. ete.i on \tlLIr
CoillpulL^I. .\ ' ti Ciii st'!	 learn C'. I Ioite\er. \otl teill iiiI to run \ our Iii'tteriiins
rout ilic I)Us n itipi becue tlic oIl not be Windtiox based prtieii?ius. All
iiodern (	 '	 conipilers oill antonititicilI	 create the correct eIlViFL'ililteiit to
e\ecutc I.e	 Ft 	 raitis shittOut iii this	 KotiL. sti i	 0111 stiiiielliiie that \ tin St ill
i\ pical !\ IICCLI to t' oi'i\ about. it \ OU .o ill be ti ritnie	 idoit s proerains. \ Ott
oil! Still ill reat.l	 \ppciit.hi\ C	 alter \01.1 eotiiplcte tIns htuik. It ctiiltttIus it
Vt huh, .ts sLelcioti progii1i that \oti Ciffi ti\ 1:xii11nin1e tl,r	 •Lcletoii ''ill also
shutS 1 0H iliil a th&'ltillLUi kiiuJWledCe of'(' is teqtdicd b,l'tiit. 	 u njtiit 's llioerjiins
LUll lIC St Ilticil.

P!"±' I t/ i:

inher. 1 11L . source etude 1 ,01 - all ot the proerains ill this book - [ ,,	 aiIahle hict.-
It.	 tiLL' iii 1 11C Vt 'l	 t bLip:	 otvvu .osborne.coin. 1)0o .tiload111e this Cuudc

P	 ellis Ott root Fiat l w2 to t	 C tn the examples.



For Further Study

ieuJ, ,u,,re!t C, i/g in! Eglitiw,	 is \our utc\\	 iL	 I Icrh 'cIiikIt
cFjc,	 I	 1)It)rJI1iIT1IIii	 books.	 I crc	 Is	 paiiiiI	 List	 i	 CIiiItIi s
)tt1lLlUh1IIIi 	 book', puhlishcd k ( )sboriic	 'Ic(ii	 - I liii.

\ oil \\ iI11 40 Icim 11001C thr LII L \ tlU	 III 1111d LIIc ',c hook" cspLL ii II
Ii' IiI L

C: The Complete Reference
The .-\ U iiiiiicd A" 	 tI1(la rd

\OU	 ill he 0105 tic oil to (. 	 s ohicci-orietited	 icilsioti I.

I ILLO	 ill lOLl th.	 'chitdts (	 hooks pius ide C\CCIILt. et)5eiIcL of tilts
IlipoliIIIL iLIlcuJce. \ e reccttiiiiieiid

leach oti rsclf (—+
C r: Ihe (onipkPv Rtkrencc
C++ from the Ground Up

II oii ss ill he deselopiiic procr;iins Ir the Web. 	 oi ss ill Isdifi to rid

Java: The Complete Reference

utitored h\ I lerheit ScitildI and I;I1rILL \tLIcI1Iui1
I it ii ' it ' tOl \ • tflt it) pIt t ct titt tIi \\ Indmx S. ste recotnitietid

'slzihIi 's I! inthnis Li	 iii ( liii! C++
Se/u/ui '. U j,,ulms 95	 in ( and C+
I i/il/u) i,s \ 1 4 /iuu. /	 (,,unind 1/,
1/I ( /?$ li.'1(ul/l/!Iill fi 41111 the (,,uu,, ul (p

\\ 114_fl 'i flU iit'ttI solid Ul)SV'. ti, hust, 1 Urfl In

Herbert Sc hi Id 1, tile rtTogIi iit'd ti iii onl y on

iuiuiiiiuiin!




