Dodo Types !

e Defines o colleetion of dato \;aﬂues ond
a seb of ph@deﬁnea( operations on Hose

dofo  valves
s Confempororey  eonespts of dode fypes have

ovolved ovor the past 60 yeans.

Dode Type:

Tn eovdiest language,

only o fow dode. strvedunes wew
supponted. Fom instance, in pre-Fortran

! lisks and bin 1rees
S;ﬁd ?m;lemMed mways.
lnguage Hhad
¢ ALGOLGE, is the ﬁrcs’cA pyovided o few
Flexible sﬁﬂucﬁherﬁveﬁrﬂhg opoﬂ,maorvs With
which o ppogYammot carn design Hhe
Aoton shruedure Jor cach need.

Non.

In the i’mpe)maFﬂ"th piclelele gt alzg ?ﬂﬂf&tﬂﬁuaﬁﬁs/} sealare

the two most cormmon strvefored.
dodo ﬁjpe,s e arvays ond vecords

stovetored  dofo fypes o ol( |
dofned with 13;9?0@)1 '5%&%0{05

/

for eample, C vse bratkefs ond |
astousKs ov type oporadors:

o speetfy Qv nd
po‘inﬂg)cs.ﬁf 7> o0



Concepls of Descriptors
e A desceiptor is a collefion of altwibules of a

voruable. . ,
2 implementation -cise

Descriptor is an amuec of memory
thaot stores the aftribofes of
o vouuoble

¢ T otfnibvtes oxe all Stube, descwi’p-fws
o TQQUIHQG{ only at the compile Hme.

g Descriptors e built by the compiler,
psvally  an & pwcjc of 'the symbol

+able.

o [or dynomie otribotes, |
oovd or all of the desweipfor must
be mauntoined durdng oxeevton

Use of Descpiplors :

® Daschiptors e vsed for 'f\fpe -Qheckf'nﬁ
ond bUnlo@fng the code for allecation™

ond  deallocation.

o]

Stotic String ]'L:Tmﬂed dynomic Steing
| Hcmqu Moximum Hengﬂo
Addvess § Corpant hengh

— t B Address

Compile fime descriptor Run-tme descriptor



[ch Primifive Dodn 'hf pes : ’

o Dofun -fypes thol ore not defined in forms
of othot fypes oure called primitive Aot

+:jpes
o Neortly all pY’O‘g'r’ammfh lonquoges Pm’u}cﬂq
se} ojy orimitive dota ’rgpgs e

» Some primitive dodku Types owe m@wPY
vefleetions of Hw hordwone.

g ImLegQﬂ.s

o Othot vequires cm/f\f o. litHe non-hardwose
Support - Jor Fhelk I’mplem@rduﬁ“cm.

o Structuried fypes  ove defrned vsing the
primitive dafa fypes with one on more fype.
construedors.

Injro,j@ts:

o It is the most commoen  primitive

nomeue  dodn type

o Herdewore of computercs supponts sewral
slges of fnfe.g@u.
° b\/re,, short, ‘fn}, lcmj : Jaua

s G/t Unsgmzo( 7&4"%3@15
G 'ntegercs



Flooting Point ¢ -
. Moded ~reod numbers, buf on?y o)

approxim o ons.

g Funoeamen}a{) nombats  such o
T, e con not be cmnyad[y

T@pvczswea(

T = 3114159265 2589793 -
o = 2 71828182845904

i Pfoaanﬂ poi”mls wu stored on bi’naﬁy,
Jhich. ~exatetbafes the pndblem.

. Prnife memory problem
Aeeukony 155085 ’n ardthmetie
opwﬁms. |

 Most languages Tnelude fwo floatng-types
3™ . floot ° Oloubleﬁ er

2 byfe,s o byfes )
Ao@c@Htha/u\/, we ods0o W\\Ll?_ng dovble

As tn C-peogrom |

Type stoyage Dy etsion
Sloat o 4 byte 6 decirmod
Aotbole . @ byte 5 decimad

19 de,t,fn'z_aj |

lovB Aouble 10 byfe



» TEEE r—“loah“nﬁ-Po{w% atandaored 754 P
OJLe. genﬁnally vsed |

5 [ exponent | Froeton f

9 bifs 2% bits
g%a (anglev- PYee1 810N

o Tleeemend [ Fration |

5iﬁn bit

Sign 11 bits 52 bits
ot Double pyed &0
C} Aecurcoey of the

COW-P‘QX Numbat :
Seme pwogmeng lunguages olso support
a trwplex data type.
For fnstanee,  Python ond Fortran

T Fortran @ hels sowy x= 4+ 1= a+lib
S@D a:i—o b:—_i-
Then, the syn/fw goes on dollows:

CamPlQX v X

v = (4, 1)
In Rython
‘mport  cmath fmport mumpy
2 e gowplex (1y,5)
I

z= B complex (IO, 20)} L 15“



Complex § nombee In C
typedef struet  complex §

floaf vead;
$lont f’mag;

Ccrmplex test ;
complex A, B,

ook, vead = Avedd + 8.vea]
tost. Tmag = Admag + B.fmag

J complex;

Decimald data +3Pe:
. Computeres thaof axe oée,s@m_aﬁ;ﬁ

vsiness sys%@,ms application

support b

hove hareduwose support Jor

deocirnod Lotn types. |
» Essential to COBOL

X :
¥ oL N deeimal type be exact
¢ w@pmsub@ei,bip U |
C;O o@“’\@ﬁj(oo} \ whesearn,
QDQQ\ C/O/%;Oj} I‘wa: coudA not be QMW

Type- :
. Adwvantage : Aw)wly; on explained pbove
olefed

., Disadv o Hf’wdfd fra’cmﬁe, WO =



Boolean Types:
s Simplest ofj all the dafe J—jpes

e Range of valves 1+ ~fwo e
/ \>

U False.

o Offen veed To @ v’epre,seme seoifchas mﬂﬂﬁ;

Chorta ot ¢ |
choeoelors e sfored n computer an

Aomaorde codd ngs:

<> most wmmonly useof cwﬁﬂng: ASCIT

/

Use voelues from o o 12F
o Y*a,p-reso,ni 128 thoraefens

Alfhmm%ue; Unieode chorowtoe code Hat oses
6ot chaxotfor sef.

@ Um'wu@e 9508 fnofvofaA -Mms ﬁﬂ?ﬂﬂ
most of the natwaf languoge

o Originally vsed in Javow; Jader, CH#
and, JowvoScrmpt  also cvopported .



gy Ghmow’ﬂm S'ﬁ’ﬁnﬁ TYPQS: | 5
A ehonedare  string fype  1s one n which
e yalves consists of sequence of chonacters.

Q Mostly, ?npu} and cmppu} of all

Kind of datm O often dpne tn

Design Tssvos s
One of e most fn%fgujnﬂ design quesHons
Jop  chosetor 51'r»’fn3 is Tifs lenghb. 5

@ Should Hhe l@ﬁgH‘: be stofie m’vdyna.m}c

i) Chottaclre string Type oparcwﬂ?'aﬂs
The. most common strring oPQ)mJ-;orxs clta
® Assfﬁnmw} ond mp:jfnﬁ

o Compatison @ Concele noion

o Subsfwfng ’Y’eijULCQ e Potteon ma'fcfnjnj’ |

De(s;gn 18sve
Should Strings be o owm?ﬁ‘ue e O
chorcaator orwxy? 439
Q if 5{731%35 ane nol dejionecg o Q& pk»i'm?ﬁ\)e
e, ~ 0
M{’mngz OHL stored an OFHAY af&rﬁl@
| " Example @/GH- se  char |
Chart stel )= aeows fo store chartafer strings

N apples



As C’IQJC‘U”QOF» LE s on ovhay of [echar] elements 9
Pmejsdy-; hore, Hhe chostacker eloments

oppleso
PP Nol] chaumd@z

$tning opoations
Some of fthe most eommonly vsed Porarsy
gunchions In ¢/ett o
strepy 1 moves  string |
stpcat @ Cafenofes one string With other
Stoemp ¢ Compares  Two 3,°ven shafngs lexicoghaphi:

Call\/. /

b %Q OT’CfQTC of'
Stnlen @ Refurns the numbo 24
of ehoxactots I therr .-Chamacn‘erc
the gfvam sf*m"nﬁ

o In C/CH‘, 5'*77;%3 o sf’mp]\/ o\mau/s/ wheteas
Tava Steing 15 treafed on an objeo{ of the
class  Sava. lang. String. _.

t o+ owwfiw s svodended to Jocillitste

nome = N Hellp world 7

2. et noame, lenghh ()

= 10



@&m@?@{t@m@d

81 Chorcoetart Sﬁaf’nﬂ —Ffp@_ 1 Corthoun hanﬂuaﬁ%

¢ ond, C++
. Not primitive
s and a l?bnqurcy of

. Use chat
fonehions %WPDOVEOIQ OPQI'CQ‘hOYIS-

Fopatpion and Python i
. i ° assiﬂﬂmervfl ond svewl

Jova
. Primitive via the. 5%77%3 closs
Rorel, Towo Senipt, Quby, PHP

¢ Ppovide bui lt-1n pm‘ fertn maJrJu'nﬂ Usfnﬁ

req vlovt prmss}ohs,



Sevne d&’m?nﬂ ! OPQ)‘LaFmﬂs v PYTHON - 11

stpy = ‘Hello’ sten = strt + Str2
chpn. = Sworld’ = HelloWowld
L Sl = st %9
| = HellbHelloHello
That s 4= cotonohon
¥ = R@péﬁa{l";ﬁm

TtorcaHon b gpunt = 0
Sor 1 in ‘Hello World":

i (i== D¢ 5 letens Jound
wuni +=1 will be pn‘inhzo(’
prink Ceovnt, *leters found”)
Marnbezship . o
S h0’ fn CHello’ | > CEL not 1n ‘Hello’
TruQ Foloe
Boilt-in fmv%o—hs I
str = «Rorthsouth’
]ist_mummé po ”S'li ((’_nqur(,O\'l‘Q (5-[7:))

:-[(o, ‘W) <1,‘o7, (z,‘w’) DU

ey ) e
Pmﬂi (‘ len(str) = /) len C5—[—p)> ;
len (8T19) = 4



& format () methad  for Foemalting Steings
N ny“hmn |
Considet o £Hm°nj objU;F
 Nonth, Sruth, Bhako
Bosicordve. = "1 3,13 wd § 1" Jormaf
North, Sooth and Dhal (‘NoPI, ‘Seuth’, Bhaka’ )
Position of the Strings —
| pos{-lwion-—o‘nﬂ@'c———' “S171, %o} oand 5&23 " ypmod
l (*Novit, south’, ‘Dhaka")

South, Novhh. ond Dhaka
A fow otherc é'hznorlq GPQJ'L&&T\OY)S and proTeessings e

odlowoed. i PyW
. formot ()
. lowoc C )
. Upp@fr_c )
‘ jo?n C D
. osplit ()
. Find ()
. heplaee.(j >



1

i String Hength Options
Stohie longth I Sutng length Is satie and sof

when the sh»fnj i created.

thon, W Jauva, Ruby efe.

As In Py
c.

the S“I-rr'mﬁs o 38

Iy imited oﬂynamie [enﬁHﬁ:
Allows S]Lh‘inﬂ o have vam{?nﬁ lQI’BH’J

p o o dedored and fixed minimULMT
gl by the voruiable's definition.

&Y) exoPle, e i uees o special
chanactor fo indicate  the ond of Hhe
steings. |

D\/namie lenﬁ}“h 6’}731003/5:
. Allows  strings by have waswing length
with po mgxfmum Méwfﬁ/@ I
ond.

. Exomple: TauaScrﬁp’c, Por|,
tho standond et

1mpo1r>{'axﬂpi-————* i brarty.
¢ yoquires the U'UQ);C}‘LQQC( of oﬂ/no«,m,ce.
storoage ollotadtion ond. deallpcation
Bot (5 St Pwovfdes Lhe  rmox)mus
ﬁQKrbﬁlWy.



Evalvation
= Streing Types ot fmportont o the

'nﬁhﬂﬁ!ﬂﬁ? LOraH’ab‘rl?Jn/,
K De,alz"nﬁ Hith  steings o s can be
LumbatsoTE.

Fore instonce,

considert o cose whaw Hhe
\anguage treats s{—rr?rgs AV, of
charoutores ond does ot have. Sy

g Strepy (D O in ¢ pwogmmmfng,
would requine a loop.

A descripfor for a skodie charactort string 1},})@:

stoic sfring

Hengn‘*h-

Addirtes s 1> Al OJC Mre. fomst character

Pmited o?\fnme Shaf’nﬁs

Wimitedl dy pamie
Maximum h@hﬂHn
|

Comrant ler@f"h

)_- MWJ




Envmerzation Type |5
o T envmeradion , :
t(jPQ all the possible wlven
QL. enummo}ed,' Pwou?o@a_ci
Example-: Y namedl con stendt”

s Envmercahion -hfpe_s P\nou'mee o ooy of
doftring and grouping colleekion of

noumed
As in  CH:
enum cﬂa\/s gMon, Tve, Wed, Thu, Fru, Sod,
g Sun{; |
THPicallY, 'in}Qan valves ©,1, «1.
ore Tmplieitly assigned. |

If o PLMNUTOFoN varuable s cooeed o
bYhon tHheore 15 Lttte.

For instounee, . , _
if an  inl fype valve is
coorced o o enumuwtion Hype, Hen

be as.siﬂmzo( ony infegoe velue.,
C) uld. be Car)ShﬂJFma

not. .




] Examples of envmeration fype
Ac in CH whieh hov ‘nheuted  envmeradion
%Upe ﬁw‘m C, hon onumeation &xample an—

cnum  |colors {reo(, blve, greer, yellow, b[a.e,k}

enNnu rrwwu[?m
coloy's My Colovr

L} so, MyColor denotes
%Taaf,, blve, Jreur gal/m)
o iy blatK j
e also con }ml—-wdlg |
the volve - of MyColor: g
colors M\/Colmﬂ = blue, YswzClolor = Y’d;

Now, W £ vsed, ghean Vo1l

be. assl_gmwé : M\/Colmn ,_

rf Evaloadion

It p'wou“roees ao@uan,vtvﬁm:]bom V‘eaaf]ab‘el‘:’%y
ond ’Y@[J'abh"f"'j. . ?
ooen Na{?e v%_
Relioblity . ‘ cas) veeoqnizd,
er. 4‘1 No oruthmelie opwﬁ'cm/s ow,z ’fﬁj

N eruumetad-en Hype. )
‘ PFQUQJHQS a({ﬂ(,(onj
' ) cfa,ys
No \Wm varuwoble. coun. be
assigned o volue cupsike Hs ceffned

')”Mge,



E

ARR Y

B)’ definition, on omroy 15 & homogeneous

aggmﬂo}e of dota elements, whae

individval eement s identified by
its posihon 1n the aggr&gafe‘

Refortense to ‘ndividuad  element of an Ay
1S 5p@@4'ﬁecf mewgh _svbscpipt oxpression.,

. ~In a refounes
If subschipt expressions, e 5pee,}ﬁed vsing
voluobles, e nee need to  putforim
rvn-bme calevlodion o deforumine. Hhe

odAress.

Design Questions [Tssves :

Lohot Types are lq,gaﬁ for» sobscripts T

Are substripting expyessions in clement
vefoenees  range choeked 7

When ate the subscpipt range Eacmnof’?
whert does allotatbion fokKe pldee?

Ave waﬂgd o recdongu fae multidimen-
5io’hoj Qo—()-(ays Q,”CTT-OQGV ore  bolth ?

what 1s the aximum  numbaert of
sLbseRIpTS ?




Ave oy kind of slices svppmﬂf‘ep? "/

Appray Indexing :
\/ 0 Tja 0 0
Indexing is, mopping from indiees
to elem .

arku/__ name ( 'ndex i> — an element

6(_/‘(1/]9‘71)( OJ( I_DCQQK:

o Fortron and Ada  uvse parentheses
C D
» Most othere longuages ULse braockKets

Aviray Tndex (subseri pt) Type :

» FORTRAN, C Infegm type.
. Javou : Iﬂ/PQ,ﬁQ)’L txjpe

o Tndex Parige. Cth/kfmﬁ
| + No “ronge chukfnj N C'f/CH;
Fortreon
. Joava, C# specify ange checKing

. Ada ! dej‘cu)u' 18 rYunge CWR!?’\ﬂ,E
bol could be Fuitnad off =



/A\Y*}”OL\/ Categories 7

. Stohe Avvm\/: ,
Coof .
Subscmpt,'\ S OHL éfwf"lcallv ‘bcmncp

and  sforage alloeodion 15 skahe

Example®  shakie  int myannay[2] o
P - i&e}y ! be forea, yon-time

AOPVM}D{J[Q : ej‘ﬁ'e.{e_ncy CNO dyhamfc

Alloz:ah‘cm)
o Fixed 5+ac;P\-0Qynoumf& .

subscript ranges are sfatically bound,

Disaclvantage: ‘ \
jllowh‘mﬁ bot alleeafion™ is done of  declosahon
eallocation 9
needed -h me. / 1’;§Mﬁ2§-.si}19a;vfo§7{mep(
con. be
Advaﬂ}fa{—]e: Spowce Qfﬁdeﬁu/
Frample:  inl amay[2] = §2.5,7{7) vonges aa dome

s §+acK~0Q\fnam'lc_ ¢ Fiked Simkuol\facun[e

sobscript ronges oee. dunaricall
boond ond  the Sfomiée allacaii/fa—n
1o of\/nmnie_,(dm@, af ‘ﬁun~'h°me,>

Aa@vcuvf'agez | ;’flexibiliﬁf
g /Jmmy size  neod
not be knovTON wndil the
Qo) e to be wsed,



Fixec heap—d\/namfe .
¢ Stmilan to Rixed b%&uck—dynam{e

@ subseript ro.nges and the storage
bindings o both fixed  affor

Storage 's allocated
« Bolh l“he- Subswfpi ranges ondl Sfcrbageb;”nof’f’nﬁ
ore done % UsvT PTTGYIIT 'mqufls
dvring - exeeddion. ) Aftoe Hhe 'Y“ec(u@sJC is made

storage 15 olloented from  the
heap; not From the stoeK,

. Advonrtoge :
}“ﬁ Flexfb{m—y
(> Arum,\f size o«,Pwoufs s M

tyob lerm.

'l Dlsa&umukﬂe:
Aloeotion Hme From heg.p,
whith s 3Qnuoibf h)@hﬂi Hhan Hho
dlotation Hme trom the  StoeK,



prw(\fnamic artray -

e Subscripl range ond é'fvraagq alloeation i
dynamie ond can change any rumber of

tHmes  duing  awray life-Fime.
¢ Provides atlexi’bi[:“h{: A‘nnayg can graw ond
ShuninK duruary program.
exeevhon.
* Disadt g° - Allocotion oand deallocation
toles l()‘hﬂ@)’c OL/I"{OIJ mou\/ haPPe,n mcufz,y
Hres o!um°n3 exeewfion of Hhae progyon.
Ahhmf Tnikodizodion
Some longoage ollow  nikalization of He fime of
gbnage alloeation .
(v ;I’YWS“"O-HCQ, ) CI’Y) (39 C+t, Jaua, C# QXWWPIQ
o st [ 1= fu.5,7 93]

E{b’m hamg[j: \\%QSL’//;'
Chowoctorc sf'hfnjs in C and Ctt+

Annoufs of an?nﬁs in C and C+t

chore #names [ J= 5 "Bob”, “JaKe"
“Joe’ ¢,

)



Aww/ OPWﬁ‘ms:
¢ Opo_)szfms H’LC«JQ WorkK om ALt o O
vrut.
' Ass:l_cjnnwvﬁ o ncatenchon
o Compacison Jor valtbky and
?nequalfi—j eq. fy

« Slices
¢ Not all PVJOB’Y‘Omefn bnguages offerc
all the afommﬂ,n%'ongd aﬂﬂhcgf opmﬁm,
Pr nstanee,
In p\/Hoor), wherte NUANS AL called lists,
the arays e  hefutogencows Types

B A helotogeneouns ovvtay IS one I
whieh M e,le,%ﬂu»f)j need “not & Hhe

Soumd @PQ <> Supf)cﬂmfeﬁe 57

fest= oy (Dz,, }as,w?nfm’]) Ay tbon, parcd , JavaSeript
and Ruby -

R/qun odl6TS ¢
Aymouf a,ssignmenf

. LAY }
— \ 175, \CSENLG', CSEL9D, CSEAI
eruse = | csE 173!, eSS ), T ]

Awwa}f C,cmca}waj'}o'n
ustt = I"Q—f@] y
L(‘SJ(?_? i Lh?;é]
lista= liste + list2

= [ 2,'5,1:,1396]



Othen OOy Jor  concatenation Of ways o Pg%m’tb

oL nuMPY. conc afenate
s> a= opoway ([1.2], [2.4]])
b= np.avay ([[5€])
np. concotenade <@\, b), axis:o>

ey (| Ewﬁ%, Q'%@gﬂm .
3,47, 3

[5.,@)

np. concofenodt ((0\, b) , QX)S= 1>
el @: 1y 2. Bl

Iz,mcﬂD
sy Qedanﬁu[m ouncl
J—agcjeop Avrays

lovt ovway
RQQ'PCU’)QU . 7 Tt s a mulﬁ'—&fmansicmecp ahmA/;

| ich oll of Hthe nhows have the Scme
:)r;gtxm ofOJ o:lefm ond  all cotvmns have .

Souvie  Humbdt of ¢



Jogged Avrays:
° “Qﬂgl”h of vows need rob be the same.
o Por exomple, & jaggeo? rnofoix makf consist~
of B3 rows, one wifh 5 elements, one with
7e!eme/bf% ond one with 12 @Iemen/f%.

Excumple . g#
® 50-; jaggecf oo{}{mf 1S on awu(j Gjram(ays
o The eemenfs of o jogged can be of
&J’HWLP' dimensions a%?a@ 31’2)?.&”

Lets  considet bhof we define  a Sfrgfewdr}'mensfoml
emenfs, -

OO thod han  thiue o
( ench of which is a

S\°ﬁ3[e—dimmsfm’)af oy of
‘ir%egercs. |
o} [0 1 Teggedreay = ne it [3] ]
Sk/mlm(: dado g pe [1[] nome = NV Aaiu-’rtfpeﬁmwg][]_
Ferg,, & sfnng-dUmmsi‘O‘mp VRO 13 Gﬂiﬁnﬁﬁeo

whith hoan 2 wowWs. Eouh vow 18 1D ooy
OJ( lamLQ{jw' Now Ww¢ ofgfn°nc fFHhe &IM Of

1+D ﬂnjrag(?ft cmmu/. :
Taﬁgec()i’{rwmf fo]= N int [5] Tagﬂec@ MW[O]zmg;ﬁ 5E,3-L,q?_
TougcjeafAhmy [1]= new o 4] T&ﬁgefﬂ ko [1]= newind T[]
To«ggeoﬂﬁr’mx/ [2] = new it [z] $0,2.15 ez ;
Ar = nely |

Jaggec Arrey [2] i?mﬁ; Il




Tt is possible o dejine mul'H—éﬁme,nsfowap 25

VALY - For» nstonee,
int [, ] ooy = NeW nt [4,2]
J G

Y0KS colvmns

fn’ELp -;] O\frfwufmame: NeLw lon/f[q,ZOBJ
Wnc{i'meH5imaf

I Implemm}aﬁim of AProys

. No woy 1o preeowmpule He. oddrass o]
Hu O\)UML{QJM to be wyw@byj&

veferene, such on ¢
Ust [K]
-\

, Al cowpile Hme,
the code o allow o»ecegsi’rg
AU elements must be Wo}ecp.

At eon Fe, L ed eode s execued
o prodvee elemont odeliess.

- The occess foneton Jor st [k] s of Hhe form:

address (h‘st [ﬂ) — addiess ( list [o']) + K¥elemont size
g sf’nﬁ-le~0€lamen5fmea( OHAAN s fmpkeman/%@{’
oy O Irst Df ad)ja.eq,n% MWL/ cefls.

o st Pan,’: MM% (lfs’t [0]>is cons)anf
- Soeord Pord 15 voreable R"e[emwf,sfze,



T$ efameﬂf ﬁjpe is Sfaﬁ'ca//\/ bovnd and 57Lm'>aﬁé
15 5?@%0&”7 bovnd o storage ,  then

He consfont pamﬂ can be  comp ufed

befove wrun-fime.

However, the additior, and multipli-
cotion must be done d wu"nﬁ run
hme .

One car gerwud)fze He lswere-bound.
addreess Clist[ﬂ) = ao@&(l‘cegé(lfsf;ﬂlgw@'c,bovnoq> +

< CCR—— lowert - bO‘UntJOx Q[emmf~5;2‘9

fecocs funefion
Neeessorutsy Jor addres?

caleviafion’ o aseess M
‘_ oj(}cmf el
i For the defined OIUTONsS, We need compfle
Hme deschiptor

If von-Hme e}w,aki’nﬂ of -
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