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1.

X decloved 'tw{ce)- exxch x

it x IS O@ng Karowm to the code
Xx=2 - ‘ that is within the sawme
-  bPlocK s the vatviacble
} declotvation.
FOO
it Xy
><=-3)'
£()

Locetl vaviccbles
imt X} oy be decleeved
SCoC'ng("Z.d", &x), within oy code
i:? (x==4) blocK.

i

chayr S[Sﬁﬂj

privit? ("emter norme: ");

%e’ts (s);

pvocess (555

;
;



/T Vetuvm 4 2 ¢ is povi of s'i:\ri'na S; 2
P othevrwise */

is_in(s, c) | S, C: 'theg moy be wsed insid
cheev *s, €| the :Fu.—nc'('.io-n s movanccld
3 focal vorviobles; «s such,
while (xs) _ '\‘.:he\j e also d\ymoc»mic X
ki (ks==C) o\ e de_stvoujed wpomn exit
retuwn 4, Fvown the Lumctiom.
else
S)++}

ve‘tu.\rm ¢)

imt coumt; wWhen #£2() veferemces count,

mctim () it ve#e\remces omeuj its Pocex?
i coumt =4he; Vetriceble  vot the %Qobd.e one.
+4();
;
£4 ()
.
Mr\+. 'te'\'ﬂP)

S‘t;:ﬂp :corﬁnt)‘ #2( )) PV’i‘n't# ("Couﬂ'tzo/od”, (.oumn't))'
coun :1¢¢ J"‘/

f2()

3

it Cou.*n'tj
#ov (c.ou.'n‘tzij count < 195 ) Cou—v\t-\"-!')
putchecv('.');



VE: :3e—nevo<.€ x/ /¥ speciic™/ B 3

mul (%, y) imt x, 4
imt x, u, mul ()
$veturn (x*q)',} z“'e't\.*“"‘” 0‘*‘5333

qewneval:com be used to cetuvm the product of
ANY two imteaevs,
specific:coam be wsed to £ind omly the pvoduct of
 the globatl vorviables x omd y.

A %QoBdE vaviable cavn be decloved oanLj ovce; o
Rocal, vvove than owce.

int 1=7

motin ()

2 pvimt£("74", 1), pvog2(); pvimif("%d\n", L);
3 /* P\roai.c */

extevmn int {5

on32(>
i ov PpvogiO)
extern int L i
L=-i2.‘, L:iZ.)
§ /* pProgR.c */ § /% pProg2.c */

thewn: ¢cc PV’O%i.C PV’O%2~C

x.out —> 7 12
extevm: tells the cormpilev thot the vecviochle
tgjpes OC‘Y\A 'nocfmes,‘thcc.t #OQQOW i't, Hocve.

alvexdy beev declorved elsewheve.



imt L output
Fov (i=g, i<3; ++t) *()5 P ¢

- & 4

0 ® 2
i int x=¢; . x: locl

S’tod'.'ic it y=p; y:stectic docal

P\('i'?/\/-t#cno/od o/od \'V\", x, Lj))

}++x-), ++y;
(seed) = :

-$i,nteseedj L S‘l'.c?cttc.. 3Qobc?t.€3 Kyrrown omQ«:, t
i the ?ile i which it is decleved.
l=seed; Routines im othev $iles meaty
} - ol YECO%'niZe L oy altev its
stoctic int ‘) content divecteuj.

+()
L= L+5)
V"etu.v'—n(i.)s
x=(y=3, y+4); Yye3, X 4§
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MT_pwV(m, e) /¥ computes m" OV imiegevs / 5
it ™, . |
vegistey int €; (specifiev) registev: vequests
i | the cowmpilevr to Keep the volus
registev imt temp; of declocved vavicble in the
veqistev of the cpw vothev

-temP: :1.',/—»2'.=¢ ~ +hoam iIm —mefmovg , wheve novrma

fov (ye;e--) voviocbles ave stoved.
temp x=m; - Global regisz‘er vaviacbles

]

/* xssume : i'nft—vz, bytes, ‘#eooct-—-’r 8 bxj'te.s */
Floxt £ ou‘tpu't
PViﬂt¥("°/ed", sizeof -:?)) g 2
primt2 (" 7%d", sizeog(imt));

To compute the size of o type, the type

ﬁocfne ust be eniclosed iv (). E—anosima
vacviacble rmatvies im () is mot ecessvy.

i2 x true(xnuthing other tham &)
i3 (x) 1€ (W) primtf (4™ else pvimt("2"); does:
i (x) §if () primiF("1); else pvimtd("2");
A else is DimKed to the closest /# that

c\oes 'no‘t OLQ\reocC\t.j hoove o else stcxtemeﬂ’c
associated with it.

x=4@; y=x>9 74P :2¢¢p; does the saxme os:

(=495 12 (x>9) y=19P; else y=2¢9;




rmim (o 5.
iifnt t; pvimt (" ")y scomp(’ '%d", &t);

£7 -.g¢(t)+¥2(t). vimt2(" @ emteved");
}"C____, =¢p? |

4 (m) imt m; $pyimt# (" /o ",'n)j}
£2() {pvmt-—?(gm‘teved”) §

Avy muwmbev, othev thaw &, enteved? Them,
- both L/.?i and $2 execute.

switch(x) . Executiomn comtinues imto the
coxse 4: mnext caxse i2 mo break statement
$laxg=2; is pvesemnt. |
cxse 2: case 3 has emply stotememts.
tloq=3; Then, the comstants 3,4 (=l
bveak; two) execute:

cexse 3: < Z_::¢) W='7) bV’QO(.K)
calse 4: &«
Z=9;, w=7, bveatK;

fov (x=¢; x!=423;) scomf("%d", &x);

This Qoop vuns u+ntil 423 is emteved.

Qov (53) amnd while(4) crexte an infinite Loop

fov (; ¥stvr=="1 s‘t\r++)5

This foop has mo body; it sKips Qecxdimﬁ
spxces thot appecty im the strveam poimted

to b‘j sty

Pov (t=¢; 1< some_vlue; ‘t++))' [¥a time defay Coop *



TS ) B 5

ii'r\t ‘t;

Fov (prompt( ) t=veadnum( )5 P\romp't( ))
S VMU (ﬂj

; -
PVOMP‘t( ) ?_ pyvivmtf (" ")5}

readnum ) fimt £5 scom$("%4", &t); vetuwn t;3
sgvnum(num)

int numn;
{ pvint? ("% d\n", NUM X)) }

Exch Pcc\r't o:f the #or loop is o Fumcliom. 12 1l
numbev evteved is ¢, the QooP tevmimates,
becacuse the comdifiomal expvressiom is Lelse.

240)

it WO\rK'\'n%= d-j
whife (wovKi'n%)

wovking= processi();

i$ (wovKimg)
wovKi‘naz oncessZ.( )

(3 (wovKim%)
wovKing: P\rocess'ﬁ( );

}
J

Any oF the thvee voulines oy veluyn
fa:ése CX'Y\A CoLASe the comeiQe_v- ‘o exit

the Qoop.



wxit-2ov_chow ()

ichocv ch; ch:'\¢'5

white (chl!='A"
ch=getchav ()

A Keybowxvd imput
voutime thot sivmply
Coops umntil the chovoccte
A is pvessed.

pad (s, Eefna‘ch)
chav *xs;

it Len af'h ;

{.',nt Q, Q_:StV‘QQ‘Y‘\(S)j

w\'\iQE, (€<Q_e«n3‘t(—\)
i }
5[&]:"5
R++
}
: s[1="\¢";

Adds spaces to the emd of
o stvifna to $ill the s‘cvms

to p\rede:ﬁimed eefn%‘th. ik
the s’wifna is olvectdy ot +

desived Lemgth, mo specces
ave odded.

while ((ch:%e’tcha\r())f.—.‘ﬁ\'); This code Sifvnp93

Qoops until A is ‘tuﬂpe,d.

i ()

{

it t;

Primts ¢ to 49

ov the scveen.

fov (t=¢p; t<ipP; t++)

pvimt£("74 " 1);

i# (t==1¢)
bvreaK;

}



menu () - S,

char chy

pvintf ("4, Compose Lettev\m");
print2("2. Emcvrypt Lettev ™)
primt ("3 Quit\n");

Pviznt# (" Eantev N\.jou\r choice: ")5

do
i

ch:%etchoc\r( ), /*veod selectiom from Weyboauvd

switch (ch)
$

cxse 'd':
compose-Lettev();

bveaW;
cxse '2':
efnc:\rgpt_(iette\r( )3

breacK;
cexse 'S’
exit(#); /* vetuvm to 0.5. ¥

Jwhife (ch!='1' && ch!="2' && ch'!='3"),

}

After the display of the optioms, the

pVoqQVatm boops until o vexlid optiom

iIs selected.



fov (t=9; £<199; ++1) el
; Pwm‘ts i. "C\"N‘Ou%\"\
count=4; 1P om the scveen

tov(;)) | 1pP timnes.
i pviﬂ't#("o/ad", CQu'r\‘t),'
coumt++;
12 (coumt==140)
/_,,b\k-eocKi

]

pPV-vevevse(s) Primis a stvimca baccKwotvds.
chaxv x5

i vegi stev int 1

fov (t=stvlem(s)-4; t; ;==
putcheur (slt]);

disploty(muwm) \'-\3: it kmuwn; same vesult occuvs

imt vmuml ]

i'l'n't L' -.fio\( ((=¢; L< 1(}5} L++) P‘J’i'ﬂt'f(nzd " 'Y\u'\mtﬂ)i }

pvint_wppev(stving) Primts stvi evease.
checr %stvimg; d vimts stving as upp

t

reqister imt t;

Pov (t=&; Stvimafﬂj ++1)
Putchav(touppev(st\rima (t] ))5

maim () {choy s(8397; qets(s); pvint- uppev(S) [



— \ PR A T

sizeo£ (type) x Lemqgth of avvoly = toted bytes

Cowmputes the total size im bytes of o
sim%?.e-dimemsiofn oLrveLy.

‘-‘?OT‘VV\u.Qd.. 2

vrow ¥ colummn x sizeof(type)=bytes oF mewmovy
Cofwmpu‘tes the totol bytes of wewovy fov
oL '\'.wo'/- dimemsiomnoall avvoly.

metin (& c,vgv) Ay Mot i
imt ow%ci; L PTed VHA pYes d
chowr xcvqul ) Hello Moy Hello 4

b - A>
i$ (avge-=2)

pvint$("wromqg ovgquments’ numbev\m");
exit(¢)5
primtf ("Hello 7%s", ot.\r%\/[fl)j
§
avge holds the muwmbevr of oc\r%wmem‘ts o the
commamd Limej it is olwerys ot lexst 4, becawu

the moeme of the progvetm qu.oceiﬁies s th
fivst avgumemt. Eocch elememt im cwrgel
poimts to o command Pime axvgqumemnt. AR
command lime ovgumemts oxve strimgs;
the\re{o\re, XMy Mmuwbevs ove ASCI mumbevs
and haxve to be comvevied by the progvam
imto the pvoper Fovrmat. owvgvleé] poimts ,'tc
the Rirst stvimg, which is alwocys the pvogvam 3
MmMaLme OCV'%V[ﬂ poim’ts to the mext 5‘tvim3
axvd SO om.



A> vun Pvé% — 2 stvifnas | 12
A> Yum,pvog —>1 string
Omby spxces ov tabs sepovate strings.

chav a[3]; afe]  ox[1] o (2]
elewment ) 1 2
oddvess 1 ApoP 1¢¢4 1pPp2

How :éwvouﬁ X OAPPEAVS iM amemmovy, if it
stavts at vmesmovy locotion 4ped.

mainO{imt i[71; 2); .-}

2(stv) £(stv) 2(sty)
imt *xstv imt stv[7] imt stvl ]

o] 1] }

Equivalemt declxvatioms,

chav stv_avvoayl3pllae];
3¢ stvimas, each with a marxivmurn Length of
8¢ choavactevs.

gets(stvoavvay[2]); <> qels(&stv cvvay[21(91);

Equivalemt statememts; call of gets with
the thivd string in stv_avray os O(V‘%wme’nt.

Comrnsidev e.q. the declaxvactior: chay pla¢];
Them, p and &ple] axve idemtical | thotis

P ::&P[Cb]



maotin ()

i choer si[89], s2[80];

gets(s4); gets(s2);

primt?("lemgths:%d %d\n", strlen(sd), strlen(s2));
i$ Ustremp(sd,s2)) pfint#("equ.oce stvi'n%s\'n"))'
strcat(s4, s2); printf("%s\n", sd);

13

5 |
A> heQ/Qo he(’.ﬁod
Qe'n%‘ths 55
equ.od stvings
hetlohetllo
hetlo
It P, i[iﬁb]} P:i.') P[5]=75 *(P+5)=7)'

\I_/

onccefmefn’E o2 7 ivn the 6th element of

poivitev vaevricebles cxvn be imdexed «s i they weve
XNV LY voviaebles

int oc[1e][19]; oc)&oc[dﬂ[ﬂ ove idemtical

vefevence, e.q.: ox[11[2] ov *(ex+42)
o [§1Ik] = * (o + (4% vow Lemgth)+K)

mnt run [19] [1¢]

PV vow(3) int 4; $ it xp,t; p= &'Y'\u.'rn[j][qb]
fov (t=¢; t<ad; ++1) pvintd("%d ", x(p+1));

Pvimits the comtemts of the specidied vow Fov the
%Qoboc?. imteaev ALVY Y MU,

— v s e m— tem— omt— q— a—tr — i —— ov——— op—

Genevalization of pvovow Follows:



pv_vow(4, vow_divnemsiomn, P) 14
imt 4, vow. divmension, xp;

ii'n't t;

p=p+ (4% vow-dimemsion);
fov (t=¢; t<vow.dimensiom; ++1)
| P‘ri'nt-f "%d _*ﬂ(P-«-'t));

chav *P)' ' /* cveoction o.,".’ dujmc(mnic XV VALY */
p:mo{.?ﬂbc(1¢¢¢)5 /* aet 1p0P bytes */
p points to the fivst of 1pd¢ bytes of fvee mewmovy. A

dymomic avraly wses memovy Fvom the he«p and is
cccessed by indeximg < poimteyr to that vmewmovy.

A fumctiom hos o physicall tocottiom im mewmovy
that can be ocssi%»ned to o poimtev. The oddvess
assigned to the poimtev is the emtvry poimt of the
fumnction. The poimtev con then be wsed im PQOCCE-
0f the fumctiom’s marme. The acddvess of o fumclior
is obt«xined by u.sifna the 2umctiov’s marme without
any paventheses ov avgqumemts. Jn C theve is mo
divect woty to declove e vaeviable to be o 2umctior
poimter. Imstexd, o chovacter poimter is declaved
and o cxst is used to ossigm the ocddvess of the

function to it

maim () {imt stvemp(); char s1[88], s2[8¢], *p;
p=(chay *) stvemp; /¥ caxst ¥/

qels(sd); gets(s2); check(sd, s2, P); §

The :‘?u.‘nc'tiofn 'check' -#oeeows:



creck (s, 5, cvmrp) 5.

Chaxv xox, xb; imt (kcmp) (),

{ pvimt$("testing fov equaclity\n');
i® (! (xcemp) (¢, b))
primt?("equal”);

else .
primt2("mot equal");

}

(% cmp;}""(oc, b) pevdovins the caxll to the fusctiom
stremp(), which is poifn'tec\ to buj cmp with the
owawv'nemts-'oc, b.

Jt is, of couvse, possible to cacbl checK() divectly:
check(s4, s2, stvcwp); This call would elimincecte
the meed 2ov om xdditional poimter vocviacble.

Chav *p;
p= malloc(mnum_bytes);

Fvree(p);

The gemeval fovwm fov coceeifna 'mafloc’ otnd ‘vee’.

chav stv[é]:"heuo"j ov chav stv( ]="he€€o"5

This code pvoduces the same vesulbt os wviting:
chaer styl61= 'R, "¢, 2,0, o, '\g'};
AL stvings im C emd with o mull.



=incluge "vnmxbloc k" | 16

#imclude "stdio.h"

otim( )
chav x5 \re%iste\r int t;
s:frnoceeoc(SQD))‘
i (!ls)
!

primt? ("mewmovy vequest Lxifed \m");
exit(4);

§
qels(s);

fov (t=stvlem(s)-1;t>=; t--)
putchov(slt]);

fvee(s);

;

P\roPe\r Wy to use « d»yno(.'mica%xj oflocated
xvveay to veod irnPu.‘t 2vom the Keq,boowd
using '3ets'. The test o s to emsuve thot
‘'malloc vetuvrmned o velid poimtev is qbsoeu'teej
necessolvy to prevemt ctccidemtotl use of @
mnull poimtev, which would olanost Ce\rtd.ifnecj
ctuse o system cvash.

The progqverm prints the s‘t\ri'na boccKwoLvds.



- il - wasas N v-
— TITULE Tl an

mecin ) 17

imt xp; |
p=(imt *)matloc (4@ xsizeo? (ifn't)))'

12 (!p)
i primtf (“memovy _\reqae st Pociled\n "
exit(4);

toble(p); show(p);
v/

J}tcacbec’.('p:) /¥ compilev:thimKs thxt pis an avvay X/

imt pl4]04¢];

vegistev imt {,4;

Pov (4=4; j<i4j j++)
fov (i=4; i<5;i++)

pLill41 = pwv (4, L))

show (P)
imt plall4d];
vegistevr it 4 |
peintR("7o4¢s hids %ips uAps\m) "N N2, N UNAR )
fov (4=4; <44 4++) {'-?ov (l=4yi<5;i++)
primt2("% 4¢d ", p[1041); PYimtR("\n™);

}

pwv (e, b)
imt R b3

i vegister imt t=4;

} fov (;b;b--) t=tke; velurm t;

The output of the progvawm Follows:



N N*2 N*3 N* 4 18.
1 1 1 4
2 4 -8 16

16 198 19pd 1pod
wWe hove o 4x4¢ ifntéﬂae\r vy imside the

Lumctioms 'show' amd 'table’. The diffevence is

thet the stovecge fov the aevvery is ollocacted
mamually by the vmolloc- stotement vather

than accutomatically by the movmo? aLvvey

declxvatiom. staxtememt. The wse o sizeo?
quaverritees the povtability of this progvawm

to cownputers with diffevemi-sized imtegevrs.

imt *p; 1§ pe2¢pd amd imtegqevs ove 2 bytes
p++) Bomg, crftevy p++; pe20dz. After P--;
P--) Pe 199%.

p=p+9; MoKes p poimt to the Jth elevmemt of p’s
tupe beyomd the efewmemt it C.u.\r‘(e'\n‘teg
poimts to.

You may mot multiply ov divide poimtevs. You man

vol «dd or subtvael two poimters. You may mot
apply the bitwise shift avd maxsk opevatovs to
thew. Avd you Amoty mot exdd ov subtvact type

'Ploat’ ov 'b.jpe, ‘double’ to poimtevs.

i$ (p<o)
primtf("p points to bower memovy thom q\n");



C.ho:‘f E?.f. -3 ="wvite evvov\+ "j 1z,

pvimtf("7%s has Pemgth %d\m", e2, sizeog €2);
Ouctpu.’c: wvite evvov has Qe—n%'th A%

i (! (P:maeeoc(¢d>¢3_)

print2(Mout o{ memovy\m");
exit(1);

}

onpev‘/ywocg to oblocxte Ynewmovy xnd test Jov
o4 vocQ)id poi'_n‘te‘r. |

pu.‘tsfs) /* Qi‘th xvvoeys ¥/

chav *s;
zve%istev vt -{:) %o\r (‘t:¢) S[t])++t) putchocv(sft]),}

Pu.'(‘.s(s) /¥ with pointevs */
chotr *x5;

thiee (ksS) Puichcw'(*s‘*‘“‘)j}

strcmp(st, s2)  /* with pointers */
cheet xsA, *xs2;

{ while (ksi) Refuvns: @, if si=s2

12 (xs4-%s2) | <$,if si<s2
retuvm *si-xs2; >, i si>s2
else
f sd4+; 52445 Al strimgs im C oxve
vetuvm '\qg'.) ave tevenmimected b\j X
; null, which is

False vxlue.



ML RXL4iP) /X declaxvation fov XXM 2P
imt poivtev ctrvay; size 49 *
x(2]l=&vaw /* yoy’s oddvess»3d elewment

of the pointev atvvey ¥/
xx(2] /¥ to fivnd the value o0f voer */

disPQag_ocwoch'q)
int xql 1
limt £ Pov (t=; t<id;tes) primt2('%d " xqltl);]

POCSSW\,% oF X XVrVvoLy of Poifnte\rs irto =
{ufnctio'\n. '

i ( y1 veviable oaddvess volue

x 1PPP <> 1P —>*x*xq
imt x=1¢, xp, xxq; LPP4

P\(i’nt'-?("z,A", **Q),} q 1004 1pd2

Aftevr o poimtevr is declocved but befove it has
beewn ocssiamec\ o vabue | it comtatims o
unKrnowmn value. Shcu.ed Yo ‘t\rg to use the
poimntev pviov to %ivim% it o« velue, you will
proboebly cvresh mot omly the progvatm, but
even youv opevecting system.

stvuwel structuve ~type ¢

Gemeval fovm of
type voviacble _maume;

o stvuwctuve

§5tVuctu.\re__vowioches)- degimitiom.



'stvuctuve' is oo coblectiom o2 vevicbles 21
that is vefevemced umndevy ome moeme. A
'structuve defimitiom’ dovens o template the
way be used to cveate structuve vorviocbles
The dields thot commprise the stvuctuve ove
coclled 'structuve eberments’. A stvuctuve
dedinitiom .is tevmimocied by o semicolom,
becocwse it is oo stectermemnt.

Sf\ru.cqi ~xddv 12 theve is ongj ome

{ structuve varieeble,

chour "r\owﬁe[yﬂ} the structuve vome

chowr stveet(49]; is ot meeded.
char city(29];
umsigned fomg imt zip;

§ ocddv. imfo;

re%istev it t;
Fov (t=¢; ccddv_imfo. nxmelt]; ++1)
putchoy (cddv- imfo. mome (11);

Prints the comtents o addv_imfo. e,
one chavecctery xt o time.

stvuct oddv =xddv_imPol1@e];

To declave o ipp-element avvay of
structuves of type oddv.
pvimtf("%d", oddv. imfol2].zip);

To primt the zip code of stvuctuve 3.




i L L > -
STvuct stV 34(sT.x); pxsses chouv 22

iChoW' X voctue of x
it u; | $2(st.s); passes acddvess of
?Eood: z: 5‘\:\(\«1% S
choer 5[40 P3(st.s5[2]); parsses chour
f st L veelue o2 sl2]

SJCV'u.c/ft bt

ﬁeoc)c't bcxecxfnce.)'
cher voeme [80];
} pevsom;

stvuct bal xp; declavation o =
stvuctuve pointer
p=&pevson; oddvess of the stvuctuve

'‘pevson’ imto p

(xP). botbance ; ¢» same as: prbolance;
To vefevence the elemwent 'bolance.

PVO%vumwevs COLQQ '—': the atvvow
OPEV’d.tOV'




