Mooure - T

é?allaﬁaxzw
Qala. Typed;- TU[)C QWUN , ‘/'é/pe Cﬁjectfn&  Foprds and Vorianls 3
Aways' ) Siogs, Sets, Poimters avd Reuvsive Types , <isB /e
and.- cﬂ;/&ou/ Oulfu.(' , [qua[fg{ ”feﬂﬁ’ﬂg and Qfgg?émmm!.

De1a Types 5

N dala [3//)@ D ?w(fxwrz/rin(?, 6 a cossiffcatton Hak 675u£ﬂ°€>3
20hich %ﬁpt Of value o yoxiable has and ekt lype 07(’ matherat al %

relattomal o« (oyé’mj o/)otaﬁ'oné can be cz,b/é&'ed fp (- oithoul
Cou.LSf'ﬂ(? an eon .

A of stiing e a dala lpe that fs used o dassify teek &

an (nleger 78 a data ‘Qﬂbe cteed b daﬁﬁvg’g eohole mumbers.

Two }Ju)tléoaeé of data lype
9 7{//3@6 fwvio(e r”m/vifcff contexl- fax any a/buraﬂ'bm 8o thal-
the fﬂD(f}cammwt oloes mot have t gzsejbta, bl conkerl
mel[dt%{.
£y The “[W*“’;OTL ‘a+b’ ool ]omfom ?me(?uc additor
i a&b axe of integer Type  andl 2l /Jafom ]%agng
7)0?711' additon ff a &b ouxe of ,f[()aﬁ'ﬂg Zboc’m- bype-

) Type lem(t the St of ofaaﬁons that may be. fﬂzfﬂmid
n a SUOallffca{[g valfd /’blfa(?AﬁD\ |
Lo prevents /bwé’tamoot fw addfﬂ(?‘, acﬁq&ada and
L b a xeword.  on prevenls usex fmo Zsasafr?c? a ﬁ'(c a},& 1

a Porawehr 75 o adbnousine” that exbetls an in )
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HD Neumexdc ’fg/ﬂes

a) Jateger
ot a mumeric Yalue soithout-

whole mumbers and  can be f/{)osfﬁve p}(_,rr)eja{nfﬂv

a decmeall 'oﬁﬂﬁigw ate
k/ff){f(c]"ot

lype can have ’
“.) Qboxt ?ﬂieget~ Stoxed czsf'ng - bits e (L cab

Stole uple 0 o, 65 536 unique values.

b) _/9%7 f'”f?_ff’gez = VOf fcuﬁ&t wumbetr, T be Stored,

edle {'o'ﬁ(ci Fﬂfﬁa v sohlch wuses 32 bil> or mole.

b) Lecirwal
A wumher  with a decimal 3
a #lat or « double. dhe terrn _M~) Coroes fXDfD ‘d(oaﬁc'%?
jDoc'fnb ' we can control where the dedimal /)oinl- (8 located
C Cke O-HE , 00f ebe-+) « The Yorn double refos o use double
Yhe amount 07f’ &‘oxagc xelattve o f(oal--

refwred’ tr s o decdmal

NOTE :

ORDINAL TYPES
c%fegw, Booleans arnd chataders axe all exampld 079 degcrele

Zle/‘JCX oX Oltdto"ﬂdf [g/?v&? — ¢he domaim To ohich -,lbe% 66(017(7

cue countable and have a goell defined 75’(8&1’6’(188&0){, and
Succe ¢SOk folc each element- othex than the fﬁs/— and the

last.
dn ordindl type the Jange o}ﬂ Pose?b[e values can be ecml.g

ascodaled  soith oo 9ek of ]7081'&'\/6 t%i—ca&(f ;

User-defimed - oxdinal lypes axe - Loumeralion & Subxarge.
Hete the wser can dedemine +he prder 070 ~eultzes- '

e Y1 T AN 5t B e o it
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gg. default , the value of the f?)é“‘ enumex akiom dymbol

(SHEs ST /'Dosefbfe b give usex deféned vadues % onum LXeUo
conslonts.

enum  ueek - [
Z SUn=0, mon = & | tue , 20ed 4hu, fXJ, 3“{;)
5 " A 6 K4

v Q'Cébitangc (fhfpes

: (S’cebxan(?e fypes allocps 4 vaxiable Tt oscume wyolues that I
be aithin o (etain, range.

w‘ Yt :
63[)6 sabrangc_ = Jower- .., uppex. ;
ldentifiet Limc - um’/—
Y cpnst Pri&'/'
&= Cfo}-
e Number = d--. 100;
Value = P ®;
Qtﬂémf’ge ?‘g//’d can be crealéd Axoro o Substs- of an a{wadéj
Cﬂcffved enunexaled [8/95 Fom the E'zan)/)(_e, a_f enqﬁ)daj-gor))'

_[HFC S&GDQH = ’fLLE... f'ﬁ)

NOTE :
ScALAR DATA TYPE

U the above discussed data Typa ate gcalay
clata  fypes becaude 'f‘ﬁ%c all hewe can hold ctbeasss
al &Z’ng[e data iterm . "fbfg are hasic data %[)w or

e?m/)lc dala types- ffheg axe alto olfscrele zg{/:q | at

|

-fﬁeéf /;zeeelve a ome-To—ome oxdey, 9o tth a set- o,;? (,o'n/'egu |
)

&
I
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Jox. ample , omsider Hhe ¢! code

-g/)edef &fiud’{
(e data [i05];

(Mt Coune;
Qtack; ' ¢
j 4 dy the varmables oxe )
i |
fw)edff Qfver(f- { C{Qﬂﬂﬂd In game dedaratie ﬁ
e daz [Jool; ox tn dedarattons thal- '%
" ufe  fhe  Pame ;
tnk  Count; 1 lape mame :
=2 qmame  tupt utuivalma i
J? Sek ; i
koL
Q) 8"
SU‘ 9() S)

Ef marne equlvalence & ased l(m a laogua(?c Jhen. ¥ and, (7
200uld  be of the 8ame %Pe ancl % ano § woudd be ofMe garme
fqpe , bur fhe fope of % o8 y wewd wor be equivalent & the
ype 0:/’ Jand s This means that the &atement Such as
‘7(::%)’
¥= 8 i
wold be ~valid / bt Slatement Quef oS
A=R

Docdd mot be vyald

U&’;v)g Strucfural equivalnce . two fpes are equal ffa:ﬂon%z']f’
ff)cf( have the ?_czrne" giruthuve” (e the names and fypes of each
CDm,‘:oﬂew 071" the 00 Zg/)es routt be the fame and musl- be Lsted
fn the Same oqder (wthe type defimition.

Ixoro  the above oxample ,asé’wccf stauctural eguivalence ol
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3. ifcozds C Structzes) & Vaxfants CU‘”ZO@

-Btcoxa”.%/)u allpeo xda[éd dala Of fn.éuagemeous
[g/oc lo be 8tored apd mam"/bulale‘cﬂ 5(7%&, Some [apguag&? ke,

,9{(90{ 68 C Ct+ and Common LISP wuse +he dexro Stxuckte (ded@t

tth  Hpe Hc%{wcwd Stxucl—) (nstead of Mecoxd - | /‘

Foxtran W — calls ik tecord Ut es

S ——
RIS S tee—

C++ ——ng{lqm "
WC’S Ca @/Jé’(.fal }‘UU,UU of olass ZO/%OS(—*
j aLe ?ﬁobaug v{sihle. ,55 d’é’fawff). /

n
Java - classes ]
= T C there (s NO moton of Stnuc}),

T
A

il

I ¢

/ gf’mplc Xetoxd can be dcﬁ’véd as follows,
Struct  eleren - Z |
Cchar “ame. [2];
PR aa;mfc_mumbet;
double atomic "Jagfm".
- Bool metattic, |

&

In Pasca.é’, the above, &xarople can be ey o
tﬂpc two.. chays - faactcd avtay [1..-{]

bgpc element = xeoxd

MName ! +wo_ chars;

of chax -

J

Atomic _ mumber :{"n&aga;
atorrdc_wetévhl- ¢ Hedl
metallic : Boolean;

end;
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DT e R R TE T o |
®

Plruck faug.! and, Z’gﬁfd‘gﬁ‘ nc Actt

(\jf) c&Ct4 , Steuek f%? 18 ot emc!ﬂa‘ ira(/)e Namesd -
The mame Of the fype £8 the #oo-sword [)h)rafe atruck  element

(oo above o)) + 8o fnonder ls delare o g ructare Hype va able
we mneed fo gfve. M\Pw- ('_a;ow eg‘j- S

?'noxdc,( To avols el
'Y? ol
CASLINEs [ﬂg‘t)f)ld t’vagfc"m when we reale

R S

a Stiuctedre. vaxiaple, -/y/)ﬂd’ez/ can be wsed.

SRR T

h fypedey  gixuct

!

chat marne[20];
(Vb Q}OHic_‘numbexj-

jdt‘mcn,é.__ yeetded;
OR,
féﬂ[’edﬁ/ 8lruck  eloment  olervent. {ftéﬁc!ca( ;

Aloeo QfemWLylEﬂdcd betomes a. Struct #epe. ,as?ﬂ(cf which coe can

Ceate moxe Stiucture, yadables as;
elment—qivtded  ebmenea ;
elerent._ ‘(ft'dc(&d element g, ;

M) L oliffers fwm mosk [cmauaged that 1he ordex o{ xeeord f[e[cl S

Son(Fcant.
gf)@tg #‘ fl‘( i N o ') o |
name = “Cu , atomuc _numbex =gq, retallic= tsuq} L§ Samt ¢
{d}omfc._nqmba =Qq9, ndme- Cu"J mdalQC*+Mj_'

,fhg will fest {3ue ?’m o'n% -ugqaa'(g..-fu «7)/43.9 are dtfmd as a

viationg foi Aewwids 10fose glold mames are gmall fv'r{
LR ~ Scanned by CamScanner
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ey v—@-‘
o she ‘Factu.ng t$ done Ba ng’)kd PUSAZ’WC? e 1‘3«'6143" ~fo(?df)&t

S, au‘ualla ) holes in kecords oasle E/Jagﬁ ;,&c_u’vzg

eliminale foles | b QA‘JLC_W& cost in_aceess fime- Lo, 4he 0

adolbml b(t/ gome wmf)t'(w (8 b oxt e xecprd’s elds acwld.mg J

T the 830 of thelt aﬂgnmmf onsttaints « bé{fc a[&"gneo/ 7/ elds |

p“'» ”L?g-/‘l' Coroe ft'ftéf“ ) fo[(awed bg hady- woond alligred gields, w001~

| a(faneal fi’ddx , double- 2001 - a[f?oed felds  andl o om (r/t’ e o

| Zeczu,fuﬂ)- the zcajaan(cfamfnj- (8 8howm {m ﬁﬁ“’“’}

Kb/ g ke ol * |

i l meballle ; [ 7
i ﬁ-o—@’“ﬁrj}gqﬂiﬁ ————
__ alpmic wegh- T _4

4. Variant  Recoxds ( (Jmioms )

Jn 19605 and 19 , the }Dwgmmming Ianguagu LOUe
o&.#r'gned 20ith  Sevexe memory constxaints - The /ﬁwcfjmfnmm Rave %

allpeate ~Naxiables "on Z’op of” one anothet. 8ﬁaﬁ’rzg the dame 6(7{4:4 to
0044 C's gptax looks  Lke,
union 1
; int 1;
* douyble d;
' -Bool b;
Algol -6 s éﬂném alo fooks fhe Same, the overall #se o4 this union.
sooutd b the sfze of th !axge&é member (hexe ')+ G the members

connol be Fm/alcmuz[ck{ s?muﬁaneowg, i he fxugmm‘
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4. Qfamys &

| Q/v’lﬂ’f axe mogk commoﬂ anal. Tfm'/)ox,tam‘ dxla Kgf}“’
wn?/aaszte dala Hipe 2which s a pundamental f)a_u Of almost vy
fu@ﬁ ~Level lcmauagc . xﬂlxa%g 3.’(0@3 M’MW olerents -
Can  he ‘%Oﬁt(é]/ll* 0f a8 a maﬂ)mg fxom ap (ndex }‘E.//Jé’. b o ,

Comﬁo"”‘-’m‘ oX element fpe.

fom ¢ [anguagee atlloces ony ciserele  (mder Iype and l
Qome  allocos a)0N dé'.JCXe[@ [o'ndgy‘ Ta,[)gg- \QOIDf ﬂaD@U(I@CJ )((({(L?J(C
the elements & be ¢calar. bt ome allow aoév elem ent fape or

Con ve nemee , the aaa& (mdices axe assumed 1t be dfscxelt

fhal admils a contimapus allocatfomy, scheme.

Qeclaratiprs

o ¢, oy can be didared a
Char upper[9¢],
Jb Jortran :
charader , dirpersion (1192¢) i upper

characlic (o) pper 1ghogband motatiomn.

an__q“loww 506&00[ of ?fnigx_ 18 aﬂ@#é 50‘" ; ?,f an a,ua%j hes

s e[cromz‘a 3 #)e f‘ﬂdf&g 2ol 8taxt- -flom O v v

In Sosban | the loeovx bound of indey is one.
g Pacal,

var upper : aveay [‘a’ 2] o chax

e e S A ORI R Y Ry i HLS A St
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4 .@i’mensiom, Bounds & AMocalipon

Rank . The nUMber Of dimensions {s #e Kank af"ﬁ@ axza(;(
@flaPe : The v’a/)!e of fnfe(?dd (77w°103 the sige of be ayray a(ong
eath dimension 18 called 1he d’ﬁﬂf’f of #he 2heZ )
Jou static shaped aurays; storage fs maraged as;
— Qtatic allpeation, of artays tohose Lijetine fo RelGeR
?wﬁzar\o-

=~ Slack allocation for arrays whose Lijetime 18 an IHVOCAHO

0-/" a  Qubroutine

- Aeajb allpeakpn fOL démam;m”(% allveated arrays oih

Mmoxe 3m@tal Life tme.

~hypamicaly lyned |anguages otllow xup drme. Az'mu'n(? of both the

numbex and éoand{s o.f Aimensi ons -

Corapiled langguaga allows bounds b be dgnam[c, , but yeguiic

number of dimensons T be static.

Local ey 20kose eﬁa/)e (3 known at 0laborxation e

Lo allocated in glack- In avay whose. 8ige may cbamac dwuw..é
etecuton ¢S 8wc,tatba; allocated tn @’L :

Qope Veckors
1 ,@a/)e veckor 8 o data  SFxuckere dhat (s wied [)(lf wm[)?’/u.f

1y storc &ome mttadale about w‘%’ ke Lowex bourd of each
dimension and the g of eack dimensiom . Syiven Locoer. bound apd
Sige, upptr bound c'n(joxmaﬂ'on 18 fedundant, but- @mekme b (8
(neluded T avoied corapuﬁﬂg. té M/bwff’d[é(, at Kun time . The contents : d
076 the do/)e vecth are initial’ped at elaboxakon Hmt ox ?obenevq i
the olirmentioms change. '

= o £ R A SN S D AR A S R R T L G R TS
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vekor- of the daboration Of attay (g 1) o mested blotk
the ComP?[CX. de(ac(.fd allocaff'n& d’/)ace ceniél Hhe Block ’q gnfc,tec{, Bu(-
&Il (b allocates gpate fox ihe ?osz{a and dope vedot -

Heap Sllocation

@@‘deganﬁg _auays (cﬁanﬁe s'ba/:e at arbit m,%, H'h?d)
must be allocated i he &lﬁ §f the numbet of dimensions of a
f‘“{’{ dgoam’c cwza(;f 'S 8{aﬂ'ca£%¢, tnown , e dope ~echor, apdlthe
Potmtex o fhe data can be Kept ¢ e stack- Bus Iy the dimension
con Cf)a”ﬁa?e, the dlope vector muse be ?(a((d at the bcginnj’noq 0§
the f»eafb block.

off thexe [ mo (cfa,dage collectiom, +he fco_m/;i(w sedf

have to oleallocate he space ocupied by e fu[z&, dynamic. ariays
wohen the contyol yekurns fwm he subrowsne cohich v‘ﬂeg are
el ed: é?/:ace allocaled i Stacls sl be aufomaﬁcalgL deallocales

[g ?oé‘g"ng he Stack.

o /-0 cmabus , the e(grnw& are. lorned 1n conbinipud
Locations i Jhe memoxy 8ebond olesent (g erored cfmed{aﬂd

afler the fevst | Hisd element- Emmedt'aﬂd after the second and o on

But Yox m ULt -dimentional avays , the oxder. of vhe
Clements w0l he Hhe i— .

— l@w mg{a}g oxdr.z

— Column _majox order

Scanned by CamScanner |

A




Scanned by CamScanner



-/ -
\b
/ .

| & Strings

o c?f)’-(oﬂj (s gz’m/% an array 07(; charackexs. Therée o

9

8ome !an(?aages whete  there aye Pocoerul gw_’ng faww

i

.— fasdlf{fex — §nobol, Teon avd piher &czi/w'ro(? (anguagti- Liwe Perl,
?éf""q‘m, Ruﬁg o Hlexal Steingd are a’/Sea'ﬁed o1 a Seguence of
chaxaclens onclosed (n either 6’[07?5[6 quotes oL dowble quota: JnE,
C, fotexal chaxadter {8 delimited tn S'f'ﬂg[e q usles ancl literal
é’hu"ng I8 delomited m double q uoles: chouadw 18 a euiwg o
(mé% one-

Cqq and c++ vaida a dich stk o) escape Sequentes
Cﬂo:‘)-/ndﬂﬁ"_f)c? characterns thal- gewes ér)cdaﬁ Juxpose which il be
a cormbimakon of’ a chatacker and a Q/aec[zx/ charactex C/)J

427 S \m — ceeoline
\ €= toch

Some languages that oo mot albw avays b change ”(5e
olypamicdlly, allows 8trings 1 oo so because o4 the followoing oo
HeASOMS ;
'9 Mwﬁ/u[a,&'on of vatia ble ﬂénng, 8taimgs s fqndamenfaﬂ "
tn a ﬁuﬁe numbes, Of Computer. Gf/%c’cah'om

i) 35’\&“"?’ axe 0‘76-63(6 Ueroents v a ove - clipensional iy

sohich makeg Il easier 1o ;m/S.’_LIf)EIL(- than othex d#naﬁu’a
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-

2 ! jmed-
Spoake e 0f jasﬁ fog(ra] (nstauthipng on MOSE machs

_'@LFS Quu ted .fo!{ Small b ase fff/’” Lke chonaers DA coou.k(
DCcu/)g, 19 bhils~ If /35/&3 ((anguage thals Ll AJCID-

'@—_ f@advantggi {0 Whar (L I8 not suited 501« [Mgﬂ pase QP &
hecause when b (S xe/‘),zc’sem‘fc/ ad a bit vectok , it colll eonsume
. 5oo mt.(?abgfd! ona 39-bré machine -7/)(102(016 a /af)guag"- %df,
?umﬁs el goth vuccr/ Iaxae bause .%f/m Shoudd m/ﬁ/aﬁ ap alferpative
fm/nummta,&bn like hash table.

2. Pointens & Recursive sze«?

O xeacnsive ta'ivc (s ome awhose objects may contain. one
oXmofe efirentes fo.ofl‘,u, oéj'ed.v of he sarne #gpe - ‘TAng are ased

b bulld a vaxitly of (inked olata Structwres- Like lists and trees.

Recersive l(‘;(/)as can he Hneweds, func_&'om o1 Nosdeables -

The xefaente o an obyect / xecond 18 fmflenoented bé{ §
C&!’iﬂ(? foc‘ntw. o f)ot”ma e a vadable whose odlwe il be

| a wefuence b [addrets of gome Object . Pocters wexe introdweed |

Koroe [cwgaagaC Pascal, Yda g3, Modula ..g) Tamfcu the
70(*1{0&3 b 750[71(' ohjects omly in 5“‘/" In Jaogaage.s Lke o, ct+,
Hda a5, J‘(’gal--) iteg ]WN/WC B evealr a /Soz'm’w lo Won-’imﬁ

o L e

oh,‘edz b(tf uxfm& an “M_Lo_g.,' ofetafox..

Gl iaes. ! ‘
e, . . A O T I 1731 £ 475 T R e S R
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vo(d -fundfo.') ¢)

)

t( * pte. - (ink %) mallog Cexe);

'f’m (P“"J i | plx g mow oL danga"'r)& f)offnm.
J

- ofn above e%amffc, we gt allocated a Poem o1 and. Stored tls
it Pl Sfter eieum?ng, Jero 8tatenents  cot deallocated Fhe roemors ‘

c1ddness

; : L 't becomes
Noew, pta s skl ?ocm'-mg_ ty 1he mcmolﬂ qddl[t(’d 90 (¢

. : e Poluter
danﬁtf-ng /Joc'"nwz- To golve this ?zoblem assign NoLL o the ]50 L

affex #he deallocation of nr)uno)ra, that i+ toas 750(“4‘["03. _

57L'ee (pt0; | o | é
ptr= NUEK Il Nocw pex fg @0t a danaana_ pomten |

J :
;

ﬁaxﬂaﬁe Collection

Terboric xetlaroatkion o (7mbqge, colleckior, 1S vexy much.
important o mcma /?m(?zammzn& ﬂaogaaﬂgg. .ﬁcu_ﬁage, [s an ok'ect
that cannol be Xeached fﬁxougb a Sefexence .

MY o

A A A LRI 1

Sorne o4 the  automatic gatbage colection teehniques are;

) 'Regﬁume-Cawj:; '
* Ome py dfe Jyku method -

S countais counter (8 flaccd for every ok ek 1hen &
ryealed. sobenever. a Aeftrence f oA Pochm) t3s made tb-:

GEFN i e A R AN BT e. R S MRS
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\pvc"ntad

ancl aua%f—s ate cﬂoseﬁéf Wnked tm C
k. m;
tl ¥aq;

/*' Fahtci T (mte e
. ) - i Z *_
t b[ig]; v

/% w%’:{ Of ) fﬂét&?&é */
Now all +he —folluwfn& are vealid

a=b

m=a[3]; fe mare  a }wc'n/- lo the tnital elemenl of b x|
n=x(a+s);

M = b[3]; A Totnte auibematic

M= *(b+3);

* 18 ;
€ the dfxg‘uena. optratvr - Afove ezamf[c: 8ot g potinter
auitherocthic , (s valld ooéz within the bounds of a &gl
apﬁ alla.a(

1

{ym apotiter U ap plement o] an cwtaan y e addiken af an E’wvfe‘?e&

1 r
k Pxoduacs a Pot‘ﬂiur. I the element k [703("{1’0176 latex {1 4be a_adg
Serall ; t ;
a3" u{é.{, f)omwt. addttion, fomtat gUblra ton, wm/ﬁaw%on ebe- (s
fass’fble. N artbeatir ofaa&fons on/'d

Based oo the 838 of e Sferpud phjects.

ot tens scale’  dhe xeswtl

QHvanéaffes & a@c”sadvcinmges of osz'w/? Pocnters.

Qf’c{vwaﬁd
{) Porntens ]Sxow&c diteet aceess me:mz&

) HMotos By tebuxn pose than ome Yalue, 4 ¥he #nm“om-
m) Reduises Slolage ?6&:5 J%Com/)lc’a'@' of e ?n(?m/r)-
o) Redutes the exewtion time o the Pa%?wm '

IR
E« Al ’ g2t TS SRS SE o A SR o THEL FUESIE SRR SRS
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}f’ 108 tS'

& dist ox Fequence

| 'S an abgyract oala type h etk f
- )Le{)u.sen'(} O Countable nampex Of ordered vyalues , whext the
fame valye mc%z OCLLX Mo

Jbems in the /st can he o4

then omnce. 9 list can be emﬁ?-
ther a Llst ox ap atom Can objﬁu“og

burtk - in lype Ct"nfeju, Xeal, chausader ,Qé’fu'ﬂg ) . ML, LiaP, Python,
othe

(fwmﬁoﬂd and, 103;0 lanaaqgw cuses  Alsks-

* Homogeneoczs Aist — Al olements of the  Samet 73/96‘ CMD
He(hog@nwuy kst —> A elemente can be of digjerent ’Z?'P”Cﬁslb 2
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