C/U\T"ﬁw 19 Transition to CH+

CHt Qupparts object onented Wamwnﬁ (00P) . oéj‘eds 4 classes

. a/nss ~ -b:“%, oé.ject ~ vcw\%lz
° abja;!s e inStances of elasSes

m Class
/. Syntax -
~ class /MjC/’assf
private . // access control
Static (wf Commem ; / one location shareo| by all instances
nt X ;
FMJDUC :
voio set X ( il new_x) f //ka‘ﬁmﬂﬁ\”’b/"‘b‘”ﬁ“’d
X = /’L@WX)
J
c‘m‘jet)(( ) comst { // comst T x (+his)
[etumn X ;
b
J
it MyClass 2 Common = 0;  ac Create the variable .
S, Access control

O Three [evels wf access /w‘s?é/‘LHfj ._
. public accefse,o( ky any plece atf code ) ole faukt w1 Struct
. Pﬁvate ;' accesseod Aj code withon the class ’ 0(-274&»11‘ o V&M ,
protected | » inheritance |
@ Ohee on acoess ;’Pea‘ﬂ‘&r L5 e"/JL'U“/ej written, +he level »f visibility
persists wrtil we wrte another one .



3. Encapswlation . member functions / meshads
s classes encapsulate the olata and methods that act on them
O Extra parameter passed to method . this .
Vthis ' Xk a polates to itself e, the obfect that the merhood 5 insiole .
as Y. T % cConst this
D ¢ AU references to 70,*91;43 wn the 34\1‘«;{ ks L\mfua% this = freld
¢ pass Tx wnsTWaL::j with any cthen posametess 4o methad

 Actwlly  Deplicitly | My

class BankAccount | : L;m; :“_‘-___lf

Pf';Va-ée : ¢ " bl I‘
DLMLL& Awl»nce s ' , balance o [

public . | =

void D('zf)”'\%("l ﬂwwwif) vojd DQI’OS;“& ( BoankAccount * il
(éa(m.c,e-f: amownt ; 'b/u:ﬁ d&ub[eam,ownr){

J

PV IR

> this - balance 4= amowsit ; :BMAA Cenund.
5 |2 - J R |

/ ¢ osit

void /‘/’LH‘ACqu'( ) ) A N deposit )|
balance = o5 | ver 17;“* ceonat (B-A % ths)| | [ :
) | this - balance = o ; |
5 - | o - — — —

it mein (Vo )
Bank Accaunt bl ;
bl. initAcsount (); | bl. it Accauit (& b1) ;

bl. oleprsit (42); bl. deposit (£b1, 22) ;

Nlun o;

Note W?fwnc-b«\ms are /wtacw Ens,\o/&ewk@\m o M.ww-r\vj - The code
for hese W‘m zéjmfpw with Me/\m-ffw coele &Wﬂwj

l

;
l'




&) (»ms{* Methods
Ly o const T x const this

¢ Connst modify anything ln the object this  poiits ot

bt MyMethod () const |

/ % qupfunm-t'a—t‘-/f‘m x /
)

J
/Vcrl:e: Cannct envoke a Nom- wns%m%a( oNn A ConsSt oéjca;t'.

4. Static members .
L AU lnstances of a class share the same memary Location
for a paiticatar Tield ( variahle or method )
O put  static " W beome that Yoreld |
Q put the Line ~ type MyClass:: Static_ member = svalue
at the global scope . .,
o ocudside yf any Punction ot ebass

execule lzefme mean
which ae ereates the beX

3 Static methook Cannct access nonm- static members af the class

as—ah,@/mmen,o"t/ds"])assed*bothm and M@W n
Mparb?c«w a@ed,

$o Classes can comtain other types

0] ‘l;mzeo(@‘{’ of an &(/:str\rg type .
I‘QT@N’ACQ@( ntsicle of the cdass . OutorClass - own _+



©® inner elass jd.ass Outer Class |

o rner class Aeclared as “Pn\vaIe " | Fubuc : Vl}li
own_+ -
Wbeuseﬂt&w‘ts}o(e&fw | \%ﬁvu; ’
lass P/wa—ée :
class Tnner Closs |
o Methods o‘(" an tnner clasg do MoT Fub[jc:
Aove olrect access +o non- statc | own_t X ;
members of the oiter class :;f Js
Bd getx () |
o [etthe thner eluss /\efmmce—tke S N a5 X

_ J
O'WC&/&S. 5)‘ QW%SS*P;
Aove o fretol in the Cnner closs that "
z&arﬁ‘mmaﬁma&%w, 3
ool nitialize it to peint at Wﬂ»ﬁm— J
Prwle oiler class tnstance

6. Plin old olata ( o) type.

Ly classes or structs can he PoD o~ en-PodD

O PoD . o Awe direct C analags
epuences of freldl in memory ( can be molloced, froed . ey
* Declaring functims insiole of @ cluss / strust won't make
the type non-Pob | unless they ane Virtual Punetions
C classes o (++ & struets mcwwwmw%w)
& hon-"PoD . ifjvm Cannct Whte i+ on C, M5 vmssz‘b@ rnot PoD
* Declaring freld private.
*  Aas members of a hon-PoD type  eg., reference.
© Cannst work on the " raw” memory direcrty in a soife wey;
Aove to use C+ operators .



7. WW’L’I conueions . classes are woms, methods are verbs

m ReTerenceS
L comseptustly . anrshar rame of a box

_ Godle wreh References Egpivalest Code with Pointess

it f (k8% bty et £ Cintx const ¥, i 4
int 2= X+Y5 | int 2 = (xX)+Y;
X= 2 ; /J/ use (%) = 2,

| Petum 2-2, . retum 2-2

f D

ot g (int 2y | int g (et X)) |

| int 2= 1 (B>); | mt 2= 1 (&% 3) ;
it & 1= 2 ; y intializotion int ¥ €onst M= §2,
Fat s OQ”‘”%“*”\"“ (*P) ++ 5

) retun 2 x X ; retumn Ex N

5 §

/. Diflerences between references and pointers

© const . & reference cannst be changed o refer to a differest box
® must be initializeol when it oleclared .

3 auto mati cally olereYerenceol ( odon't need ¥ or & when used )

@ Cannot hase Nusc reforences

© Cannst have a ' reference to reference

@ cannst Aave o pointer to a reference .

¢4 it x &% (), bt & % X (X)

Q Cannot P,e,rf,mn ’ Pe\fwae arthmetic”




D, % or 8& 5 not needed when used .
J

o el to a function which retwms a ( non- const) refemence may
be useol as an [value

9., it & geax (Tx P),‘ | et % const gaaX (T*p) ;
return P-ao(; retwm Q(F—wx);

P :z

WX(P)__' 3 *(;ui}(’ij: 2

3. ranslation botureen wfuences ol povitars Aoure Wﬁl&w@ excepbivng .
® a CconSt reference may be initiakized from a non-lvalue

Vord SomeFune ( Const vt & X)) 4 0;4/(3 leﬁwj o s eomst.

/% (mplemesitations % /

eq.,

}

t

Somefune (3);
What act«uuj A.WI)'PMBW Wwwmaww comst it
variable, anol passes the aoldress wf that Vearsble
ISy 'Painf,u:s and refuenaes are obiztinct W

We a@n o&ﬁumw which operales Un‘bwol\ei‘ue/\ences,
bu:[rwtan‘lmo?vh%.



m /Name s[Jac.eS

In C -
o Tunctions and types names ane visible thoughowt the entine ‘program.
» oleclaring a Tunctim as “ static " restrcts visibilrty o the
compilatim unit , and moy not be useol dnmndrb/ms.
* Problem . name eollisioms
In C+4 .

o Irtroduces name spaces tholl creste namel scopes |
/. Decdaration .
rapping the oleclarations with namespace Somename {3
Q. C++ Standard L«‘lowuy declores tn " std "names!mae; other Ubraries
Provicle warious Nnamespaces .
3. Msa&e:
® scope resolution &M s to refuence them in their
€9, std: vector

D) us}rﬂ /é‘%wfﬁd 4o WWWW

e.ﬂ., uSi'\ﬂ rw.m-eSFace std;
vectar

o usi,:j Std :: Vector ; // Mmbéz.

wector



] OW[OMU'@.
I. Function WL""*"‘"‘{]
Ls  allow mubtple Tunctions with the some name

/. 9»@ /zﬁal o the functioms can be olstnpuishes @MWW
2. The c,aqu‘le,r must also be able to oletermine an s una—rn/bgfwus
best choice .

9. int F Cint » olouble)
double £ ( double , ont)

f(3.3)
3. Guidelines .
Ondy overloadl functions when they perform the same task  bul on different
types .
o Only wn sucha way that whir dhe " best choice” is sm)/afnmd

I Nome mangl:‘nﬂ
Ls mﬁ‘us‘t the function rames to encode the parameler Lype a?%m‘m,

as well as the elass andl name space

.[f/uwincw,éutmmc. y
e For C/Ct+t mixed code , sleclare the Tunctioms insivle axf
extern "C" |
/% Pancton prototype . x /
J
To olisable name M.w%nﬁ , he., c,,.mf;u with a C Wﬁw‘
o "main” 8 trested spechally ( as if in extem e")



I, Operator- Ouer/oaab‘"ﬁ .

s OCQ‘HMWA&/W?Wdf%W when ot least one

Uses~~ olejamul W X nvolned
£ .
)(MWPL& . oy
c lass Point |
Fﬁvafe :
it X
nit J;
public .
Point ol)u*xf:or-l- ( eonst Foit & rhs) const |

Point ans ;
ans. X= A+ rhs X
s = g s g
reum ans

v

7

s

Elxa”l/PIC:
Mateix & operotor 4= ( const Matrik & rhs ) |

retumn *‘th’is}

/. Two WS . D ths (frwfl,«‘c«‘-blj)
® %Mff%%/mge'éot& okt - Kand vperand
pess const wwqfwaﬁmaamdwmﬁ_
2. In ease aFf opermtors which mmob‘fj she ﬂv\m
Q\j., +=,

ﬁ@jrmaﬁe/fmﬁtwv%wz ¥ ths ( 7& )
where the adldress s implicithy taken



3. O\AWW(Mj o/zu\aibzs Shewlol oL@ Commen Senbe. .
4. const versus non— comst funttioms / operators constitute valid owerloaclings.

W Headers
/. Standurel fooolers - Stasts with ¢ & does not end with .h
eg.,cetdlib ~ stdlib.h. cstdio ~ Stdio h .
2. class declrtions Dppieally occur in hodor filas, with very shart mothods
Jﬁmjg writkn i1 | e, accessor methool
Then write the remaining implementation in the . cpp File . with the fully
Gualitied nome (:+)

|| @ﬁea.wlx vadues
o defouk Values can Le specified for some o oll of the paraneRss.

g it £ ( it x, WL Y=3, é‘i"l b= Talse)
Ly new C++ -bgpa—fur’tme/‘fzd%-

: /},st Tor certain ?owamell%cs tan pe omittes ifo&fovwa vabwss are olesineal .
eg., +(9) . f¢9 6) . T(76 true)

. mmw@mmwumn}bmagwafm@u.

o Default values mast be specifies in the prototype in the heade~fite.



C/mf‘ﬁw IT ‘%jz’j Creation & Destruction

B Objzo‘t creation — _Initalization
0
Constructor : o Mﬁom{*mﬂ«j called by (+4 when the " box” —fm\t/uz obje&l’
s cheated ( hots eluoling he crestion sf o pointer )

o Cannst be called by the programmer . oily oluring the object

/. _mes U—f constructer — oueréoaob‘rﬂ

. o(efa,w{;t Y aJmeeJ's
o g,\,\g& mg,um,,,a- .o exPLn‘a‘% /@:jwno(
can be overloadeol 63 mubtiple constructors

2. _Initialization . initializer List

0) S’J nta . inatialization ass:‘gznmwd_

v
ClassName = Class Name ( ) : name ( values), name (values) i%
® initialization v, O«Sﬁd@nm,anl'

C It creating

I as%}ﬂ: crea't?n\}j - werwﬁtirj { slower, mz,f’

C++ ensures ol fields Amve Somefbrms ’f initialization Lz]%-e{} :
If not specified o the mmitinlizen (st the freld & p@]w initidized
Must intialized i the initializer list . ( a reference

/ a const 7%&9(

&) /‘n,itia,b‘zirﬂ order = Ao oreler in whith -sz are. oleclares!
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@ Type of mitialization

value nitializotion

o(efau/lit’ inittalization
ClossName + pti = new ClassName(); | ClassName % ptr = new Class Name |
/) potenthosis /A no FWW%

A class with a o(efwl:t constructor ’ non-"PoD types
L jpitialized by its default emstor. > initialized by thoir dﬁwz st

A class withsit oy Constructor PoD types
L every field value initidized b winitializesl
Non - class types

Ly Zzero- initialized
Arragzs A
L their elemeits value initialized nligét/\eir elemenls, olefoult fnitiandized

3. OAjecT Cireation

O As local vorables .
Class Name Ole/ame (), 7/ usbﬂ o(qmo& constructor
Class Name  Obj Mame ( arguments) 5/ usiy sver(saoled construch
® As unamed 'temforem‘%:
ClassName ( arqunents ) ; /f destructeol after ;
©) ‘Dyrmm)cf Allocation .
» ClassName # 0bjPer = new ClassName ( arjuments ) . /7 olelete O bjResr
* Class Name  x OI{jArmj = new ClassName [n]éf)‘; // oeleto L] Objfirras
can awﬁj use the defouks constencter

o Class Mame x» OLJ‘P(;rArrwj = new ClassName x [n] ()
Tor (Uit i=0; i<n; i++)
Obj PerAmony Lil = pew Classflame ( arguments )



new / delete V8. malloc / e .

e pew NIwns an oéju;f* Pointer , malloc retums a void x ?w‘ni:u
If an amy is allocated , newl] / oelete[ 1 should be used
as they retum an(objeotk n) spaces , nat Like rew /delete.
malloc /free records the allocated spaces angueyf . So she no %ae-e?ﬂe
Special tredtment & neededl

4. What & do

o Make the class CCQOW o constructible
Use initializer lists to initialize Your olass's felds
Explicitly jnitialize every field in the inrtiadizer list
Tnitialize the frelds un the o reler %@ we oleclared
Use now amd newll . not malloe.

General olynamic allocstion i C++ .

pit = /e ype olelere ptr;
ptr= m—b%%[m_of.e&mwﬂ; olelete [1 ptr;



B 0£jed' Destruction

A
destructor~ . automatically invoked whonewer the " box” ~for the ofect
is about to be olestroyea.

1. Structwre of the olestructor .
o Must no parameter List
* Typically containg memsry dealloeatim (olelete) of s felols
( Rule of Three)
2. The destruction Aappens when .
O the memory for the ohiect is deallocated thimgh (if creited by ablootion).
delete ObPtr  or  dlelete[] Obj Arroy
® (if the object 15 a local variable ) the object [sgw?ﬁ it of scope
eg the object s createol in a { ) and the execution apou goes
ot of that (] (canbe a for Lovp, it felse | Punction, ere.)
® the enclosing object that contains it 3 destroyed .
3. What are o(.estmjwl ;
O olefoult destructot~ — Afields inside of the class.
closs . the destructor for what olass 15 inwokeol before destroyed
Poinler to anelass obfect . that destructor will NoT ke destrueted

O actions specified in the destructor will be performen
4. How -the olestrmetim }mﬁzwé :

o Eac&of t/ua-ﬁaéols I o(es-tr@eo( in the reverse oroler in WA«‘D/LTA—@ were tst-
rodized



Q (.If olestructed bj Aeletel ) +he elements of t/uamm/j
howe their destructor invoked tn the o&aeafsd"rg orolesr urf ndex.

® (l'{" i croted as loal varebles) Tf mubiple va»:\a,l?/t%ngv ot
me‘nT, their olestructors are nwveoked

of scope ot the game toae
L%wbbh#‘édwuewma@l_

Ln the eﬁos’ﬂ"‘é@ m&»-fmmw oroler

As a 3ene,ml rule | wheneved construction & olos tructiom. oceur on

o Froup . the order of dostruction i the opposite sf the oroler of construction.



i OAJ‘M Copyiryg
Do not .+ make a shallow copy by " pi=p2" withnid suerloacling =
- directly pass an ohlect b afunction by " fune (p) " Nwhich

wildl be destructed a:fw e Punction petusns "éffd in
. Copy constructor Copg?hf 459'?41-”% operator
copying oluring nrtiakization ~ Copying durindg ossigmment
v | y
a/zwabje&t[smadepeasacopy M%va#m@{,‘eammm,ﬁ
#Mou e . exists (ond s futialized ) 'tobeaapj
of another altfe&?

Declaration : 'Deoﬁua-b:“
ClassName ( const ClassName & Mhs) = Class Name £ 0W’“= ( const C[“’SMMX’V/&){
. iitializer_ Ust | i (this 1= & Mhs) §

/% maki P % / /% make oeep copy , credte now(tuy)
3 w “F’dd%ﬁ"“) */ i

/ * olelete a-ngzmpl (o@ws) ool ‘EZ”

. pu} ok as'nw mbblo(l
retun ¥ this b} non - oljmmuuﬂ l.llncd‘eA

( } Golds , at theveny ead , +o
- o , - B aveid u!'\j /wlomnwi'us
usag—e- g us\aﬁe . to delete ol ones .
ClassName Ole ( b8 ; | OLjA = 04\1‘85

or

Class Name 064 = OB ; 1/ 1ot refone

Kule cs'f Three - T'f a class neesls sFeu‘al copying Le hosior (Q-Ju hwé;@ o(eef
copy ) , it almost Cortainly fave ressurces thal need +o be
cleaned up by a oestructor



R Umamed Temporaries - &
Ls values creited as the result of an eyrressim . but £t given 4 name.

1. Declaration of an obfect with no name :

Class Mame ( W) ;
2. Dealls cation ef an unnameo! tz«nfewg aly‘u‘t:
at the end. «rf the full expression .
3. Afpua-b?\m:
O Paramster passig . Fusttion ( ClossNama( aggument)) ;
Note . TH's gencrally preferble to Aaue functions tube (comst & Class Name)
Compared to ereating o temp object %enfassinﬂ i, n this way
the compiler s alblowed Lo optimize the copy ( olirectly epeate it
n the functiom frame )
O Reotumn volues . retum ClasName (1) + ClassNoame (2) % Clars Noms (3) ;
retum value Sptirization . oinectly initialize the wnamed temporary
obfect within the expre sion (funetion )
Q@ Implicit conwersion . & simplification 67‘3 Paramelen passing

Some Func (' class name (wj)) ;
/7
Some Fune ( ary )5/ ondy valid for 91‘1\3,@2— Wmswdar
that ane MoT oleclared as e?ch‘u‘-t

As a general rale . all of the siggle- agumect constructor Should
be declarest as eaplicit except the copy constructol .



cﬁaﬁw 16 Sm@s ard Io Reuvsited .

" S’-(;n‘nﬁ Class
Ls gtol = stn‘nj , # (ncfude < string >
Some ”ﬁaajunes ,
/. constructof
|
Ol.efau/u' : gtﬂ}lﬂ ( ) 5
-f’rom C- S‘m‘r\j :' Stﬁ‘nﬁ( const char * S ) , S'tr/‘nj (const char% 3, sizet
: Nny— the first n charg
fil ; S‘tn‘nﬂ (size_t n. charc)
Copy | Sting ( const string & str)
Substn‘ﬁ; Sting (comst String & s, Sizet pos, Sizet len )

2. Prof?uv‘es
size() / Lan,gfh( ) . retum leagth in byle ( Sizet)
clear( ) erase the cotents and make it empty

empty () . retwn true Tf empty

3. moolity
push- back (charc) . append ¢ to the el of stog
append () W@Mr/str/subsutowwpfsmj
acceptoble oy umen type = constructor
Insert (size-t pos. W) . nsed ehar/str to the position Pos .
Swap ( string & Sth) : emchange the caitents with St
pop - back () . erase the last oharacter .

4. ACC%S
substr ( size -t pos . Size-t len) . ger substring . Aefaukt (0. npos)

Finol (<, size_t pos = o) —fmp( the frrst accurance 7’ Ao/ St

'ﬁmmfoﬁtr\ww pos .



L OP/mi@FS

= str="""/"" / ancthorstr
+= append "/ Lser 4o sm‘;:j_
[ 1 - get character

Performance /ssue
o T#'s @sy to wrte coole that copy values excessimely ard crea,tes/o(.estn)j
€4, passing objects ot angumeds, using substr( ) , etc .
. Considering = puss paremstes by rfucace rstead of veles
- eliminate creating tompotary shieds

m Streams
L> sto 1+ oStheam . Stol:: [stream . H wnelucle < rostream>
v v
COJ/ CC,H\ C/,\n
stdl :: l\f’Str.eam . gtd ofStream , Std:: “Fsth%m . # weluede < {SWM>
v ! ¢
reasl write ~ W

St - Sth‘rﬁstf\mm, # tncluole < Sstream>

/. OMZ{F»CF :
S"tA&:: C)/Uﬁ << N Ry 5 m S\'tal;: cw << “\ j‘
T

Stream msertion 37)@»@3«\



[eft W . re, std:: ostream & (Cout will be
&Awgul Lﬂ each << )

Te retun Type
T e —fwmwnﬂ contrsd .
® mywu]yn/(,aI«rr‘ ~3 /‘nwtinﬁ sruuu values
2.4, Me base . stol:: cout << Std :: hex /vet / olec .
Stol :: cout << X << "\n",
to ntpet an inl in hex/oct [olecimal base
¥ It's govd practice to put a stream back into olecimal mode
afterwarels .

e\j‘, ‘F(Msh the buffer - Std:: cot << Std:- 'FLuSln;
e.g., lnsert null / EsF\n . stdcadt << Stal s ends /eadd,

& via mathoels n the Stream class
o wiolth ( streamsize wide)

e.J., tol:: corit. wiolth (10) << 1oo << "\n by

oo

Stol s cout. FIUC' XY widhth (19) << [oo<< ‘\n' |
X Xxxxx¥X [v0

S-t_o(:: couwt << S‘CD(=2 l.e-F-t << [vo << '\V]/;

[ 00 X XX x % X X

o Precision ( Stieamsize prec )
Convit.
StA :: precision (§) ; %

Std s+ et << 304009 << '\n’
3. 1yrb
Sed o &Fgédsim (lo) << 314169 << ' \n';
%-f&/f?
std ot . setf (std s foss: fived | stolis fos i Floatfield ).

Stol i1 Cowt << 3 IL;L(‘T << '\n';

s /4&/57 vwoOV LY



e setf / unsetf

~ormat +f aﬁ valul +reld fitmast

[et+ y\;‘j/u‘ o~ Cntemal W\Mtﬁdﬂ(
dec. vet on hex /oaseﬁ\v,to(
SC).Q/rmfv‘c o™ 7@%@)( Float f}@égé

frotlags setf (fmtdfl) |

éao, OLLP/\.Q , S AI W/o ase., 8 svind, S/Lawf)eg , uns hut , M/){Q,@(\M

unsext ( ---)

Cm-&sfvno(frﬂ to sotf CMWWW

&. I, (QWLO&DU'L:‘] <<

D Wrtten cudsiole af e class -
"‘ﬁi’w ‘,W H}k::;w eperand
std:: ostream & wperator << ( std:: ostream S , Comst MyClass & rhs) §
T .
Omitbepl ?f wiitlen in the elass , as this 1% :‘m,;b‘u‘t(:j parsed
For( )]

Q << Sth;
)

J

retum S )
>

J

® 'Pro‘to‘ngp.e declared a8 friend (n the class | o Aave access to the
private fielols.
class My Class (

frend std:: ostream & operoder << ( st :: ostresums . Const
/“176(,048& ’”AS );



Q. :In»l;ui'

stol:: ein 3> ...

e

L stream extraction Tperator.
I. Read mrﬂ' .
o Jormatied eg.. int X ; S’b”"j S

S‘Cﬁ(:: cin >> X ; 1 Stol s adn > S

v
. bu’lfvrnmhd : StaP od white S’/M«w

Jet ( char~ & ¢ ) ;

Jet ( char*s | Streamsize n (ehar olelim))
getline ( charxs | Streamsize: n, (ehor olelim))
g char St~ [244 ] !

SJd Stol i cout << ! Enctor Ha fvéz nawne
Stol iy eon je:f ( seb, 204 |
I. Errors
.« Whon on W\m ?meéuces an eror, It sels the Streom's
error~ state

* The emor state penists anol causes frtwe vperation to Rarl,
un less evplicitly cloaned .
o Methools -
good () —  check if any errrs hoppeacd
clear () — clear the emor state
Tailumres . eof ()

fail () . W/euwmtumwm;m‘
boo () . errors n I/0 W‘m.



3. Files

e ConStructor ¢ M(WJ:(’: '{astrea,m();
fstream ( const charx frame);

fnitializedion .
e methods .
open ( comst char » Trame) ;
close () ;

IS - open () ; / cheek if i+s &F—a«ep( successw

get (---) /o?,e;#lin.e( ) /-
e ol well with ostream Wﬁ

of Steam & € OStream .
fstream <> ovStaeam / Stheam .

4. stm‘mj Streoum$S

b S \
temporarily store the /" buffer” the inpuit [ it fict for fuothor

M‘W?M on the Sf‘»:‘rtﬁ /ﬁwxwl Enlamz/wx—vmr

D built vp @ sting by using <<s.
then tronsfor to a sting wsing L str() merhod

© M apact a stn"ﬁ as formaned l:h/PuT the extract the pieces
Lj us?ﬁ S s

Q\j_J Std s S'tﬁ/ﬁg‘?;ww'm 2

S«S << /00 << [ << 200 )‘ g_taléﬂ Stmﬂj (S‘: QS .ﬁ#( ) ;

Lnt ‘Fm?, bar -

8S >> fou > par ;
U ‘
¥ o

> 99



Chaptor i Templates
‘C‘emfla:te /S an mstance of Pmmm‘c polymorphism . an abr&'@ of the same coolp
to wpem‘,a on o(/f{'M tﬂzes.
* e,n:h‘l\-a(@ wrtlen w /kw(ﬂ‘fr”&&
u Tm?/a:ru( Functioms “ar
| template parmmeters type pammeters

| £
*i‘e,mTaIa:te < J%penmne T. Ypename S, int V>

( = elass)

T * somefunctin ( T &t, const S5 )|

/ ¥ hormal /"mfale/mercram‘m . Just use T/S a8 type nawme x s
.

S
. 76!»\70/6\5& paramelers Aave a scope of whe extine oloclurations
e An actual func:h‘m (s Createsl ofter the template & /nstantiated.
e, 2/1‘1/['\;:] I+ e " Vaz&us ’ 'ﬁr*t/w /’)ammél'&f:s .
== wmust be W@-‘D\Mﬂ Constants .
Some Function < intx, double. 3 > (arPer, 3,y

?
instantiatton + 744:1(;(7‘;71 call

o The resul:ﬁt? function is called fzw\f&/?z sf@a‘al)zm\an.
¢ Tt tppe-checked thefirctime at the tine of instwsiriotion
. Tcm?lau paramelirs may be /‘nfemej ( ot exf[,\at{ydm\ﬂa.), but not recommenles|

i Tenu{ala?e,al Class
. Slzec)wl/i zattend  Created by % dfferet instartiations are %ZTM classes
« -frfarw( " functions nclucled in the et w\f(,mol class oleclaretion

Shoubll be declaresd as templited funetion , £4.

J



w»rlau < typename T >
el ass /MjCLass )

epn‘vm:
T % data

wa(;c

My Class () olata (NucsL) § )
My Class ( const MyClass & rhs ) : data (new Ty [+ .

"temfla,te < WMmﬁ S > // use a obﬁewe,w‘/r ”L“Wﬂe/myne Lo averd cf'rffl“af
'Frﬁcmol std :: oStream & 0Fe,rai'a1~ « (std::ostream %S, const MJG(a,ss <S>

A vhs ) ;

J

‘l:zmg]DW < typerame | >

gtd:: ostremn & W<< ( sto:: estream & s, comst MyClags <T > L rhs ) §

5.

* Type o(,esz 5\11 template classes can be used e as ’b\ype parameters in
‘ta«w’?(,afﬂ F&mw;ms .

{ -{-,emflad:e < ‘tjfemme T. tam-,:»ladfa <‘tjpen4m€> ’dass 3 >
class  Other Class |

'Fﬁvm:
S<T>;



. Spe,u‘a/ljm:h‘m (W\D(W—ckeué) for templated class occurs
n ports
O SFeo?a,Uze,d at s the creation af an nstance of the class .
~- felds
—  Uirtuad methods
Le., WPMM are Wd mme,m,my
e Sloeda/b‘z@l when the Cormysfvmb/\lﬁ method s used .
—  non-Vvirtuad merhools
as t/{zg’re Mtp(acw(&qtkaol@wf.
T/LMf»e, Mmethools [n‘b/\-etav?éa,te can ayd:] work on C@FW}IWP—eS Lot
o _Te,.,\;f;(ale PmpneTm fﬂr Classes Can not be D’fﬂreﬂ . ne,,
the < argumends > ymust aiwugs be w?b‘oh%j SP,eu‘f:‘eA_

m Other Rules 'f’wTw?laj?-
/. 'Defw(e;cr Nome
L> Wherher | T5 4|15 atype or & variable olspends o whet Tis .
When used as o type, Bypename /udwml must be. placed before T4

/e, —tmf[wte <"137/P£WT>
Fn\me, :

’bﬂpenm Tt Afreld | ;

int freld 2 ;

—



a. JYoucan anioée an wr&‘d—l: Slazu\wbwi@ﬂ Tor & Wftate )
which coulol behave camf(uteéj oli fferest from the primary template
Tt may be Part:‘al ot complelr with respect to the parameBs .

/. VVedel
Ly Qtd:: Vedor <T >, 8 tnelude < Vel >

Cengtructor :

vector<T> () ;5 / empty

vecorr<T> (N, val) 5 [MJ

n

Vedor < T> ( oncthervectoré s)

C‘A/Pad-t:] :

. Size( ) ; /4 nretwn the gize ;
. Pesize (n) ; elwg,(#—/ue $ize + Truncate /oéeful:r initialized

s empty () 5/ pedum rf it's empty

mo&fg
~I>us/z-kaok(de); // append the ele to the end
,PoP_baoé(); / olelete (ast elemest |
.swar(awmr-veaor);
. elear () ; 4 olestruct .
. insert (it pos, T ele) ;
- emse (it Pos); y/4 I‘WMMLH;MC’ efemet
W

= . assigfnnwamjm,pr/ace.

[ 1 . occess element éj /Mé—-‘tﬁM@Q

- 7f'wowdvrsmio(enh‘cu D, ==,<AM€‘601;¢%M@(
C & . ereler the two veliors /MI'WDUGAM 5 o~ T .



2. .I‘if&f‘a:tﬂ\ : ’ »
La o class e,nmfmu:ﬁ@ the State of the /ntemel troveisal
typieally intemal to a clata stcture

e.ﬁ\, Stol :: Vedv < T> :: Jterdtor class .

.Lej,‘n( ) 5 /M retum “ consSt) iteralor Pev‘n:l:,‘nj-(-/wﬁmdew
cerd ()5 N ~ = T - = = - - lasr .

* it 4 oéerefuenee the element
/wte:@if the Coitniner is empty chegin () shald ot szmw_
® jt oy be irwvaliolated aftor modli fieation to thal element.

E’XWU @f [teration .
Void privt Element ( eomst T & comtainor) |

typerame T :: tonst_ ftesilor it = Comtaines. begin( ),

while (7t = cortainer, eadd() ) |

$td:: cot < ¥t << "\n";

++ l't 5 // I;‘/7‘1@ ff% 1N Crémend (9”?/&/\{3\11:1\ , moie e ‘/70/(//«/&‘ t/&d H:ﬂ'-v—

3. Std:: poir-
Ls 4 (nclucle < ui‘)b‘tj>
to pair two objects togerher inle a single obiect, g, retun two valugg
Stol:: padr < T1, T2 > mqu)/\ ()5 /7 olefouk
myPod - (vart . var2 ) 5 L/ initlabizadtiom |
MﬁPaJr ( oanotherPuir) Py
Qtd i+ cout << Mﬂ?m‘r.ft‘nt <« "," << MJPMr. Second <« '\n'



4. Algorithms wn STL
Ls # incluole < Dv(ﬁ/m'ﬁ/lm >
/. Maoke use (9f [terators

eq- tvaUd:z < 'l‘mvww. T+ >
vorol sert ( Tt frrsr , It bsry . /sert [first, last) in ASch/j oreler

st 2 veotor < st String > strf ()

Por (nt (=05 T<3 0 7T++)
St . 7;»1.1,5%_ back ¢ "Moo "+ 1+ )
Sort (ol Aajm() , StH.end )

2. Make use 5f user-dafied functim. object
Ls anal?]\e&r with 'ﬁu.c‘n‘on coll ' be bovion _

23-, an overoaolecl ‘fwnch‘o'n eal &/Le»ﬂtar ()

mallor
4. | i
ej oassé*ﬁﬁil ()WWW7WW7QPMM'
PMJOUC.; 4
b el aPera‘tor() (wnstwga,wwgb)w'fr
fetun A < b
?
S

;
5 ;
nt main () |

smaller~ otole~ - /7 Crealy an instance »fWﬂmam

;-fl ( oroler ( 3.4)) // Ms{nﬁ the vverloaded () that lookes (e a
'"ﬁwwﬁ&y)

-~

stolizeait << ' 2 13 smablerthan 4 S\n''
retwn 0

——



The functin object can be passed inty Punction templates  provisled
Lj < algm-i{;lwn>_ é-(?u

g inelucle < aiJon‘-tlnﬂ)
# mclude < wector>
# nclucde < Pystream>

v oefine a Funerien

bool mUFMctrm ( Cat i, it §) ( retum i<7; )

/) defing a Punction object

class Class |
ublic: . . . ‘
pub bool W()(WZ,LMJ)([WWHI<J;}
)
S

it main () |
int My-zﬁ's: [22,30,6.7, 713;
Stol:: vecter < int > md\/ubr(m:«jln:ts, myLats+3 )

Y Using olefaubt cé--wlnm‘s mn

stz gort ( mylector, AWM) , mylecr end () )

7 using funcim ag Comp

sto:: sort (g Vet begin() . mylletor. endl( ) < mgfunction ) ;

Vi usﬁgﬁ rfilm Hen ¢ /;juj Al Cf""’”ID
Stal i 3ot ( iy Vochor, Aej,m(), my Vector . end (). my Clags ( ) );

—

‘‘‘‘‘‘‘‘‘‘‘

return O

v



€9 stol :: min < stols stn‘rg, »@Class > ( Strf.sti2, mﬁdlass( ) ) ;
A 1
'b('jpe. ’flmctkrn a@u}r



C/Wffer 1§  Inhertance
A child class / subclass inherts ﬁ*vm or extendls the parent wgg/gufm

when the ehild class 15 a paret class .
The child class can have more Hfrelds & merhools offfsawnap(ol,ep(fo‘rk,
arol can everride the hehavior of the merhods it inkerited

TL\?T ( Qfﬂ"j.’» B - ‘)’”bU‘!ﬁA \) :

B Thhented class | |
Although B cannct access Als ?ﬁvgoa 'fv‘;ex’,d, g&run‘!:},
/ Ded ar a‘b‘on It Moy et have "’”WJ@L‘\C marthool TnA thet calds
| . that private frelol . So it is still included in B's
(1) Aeccess Spea‘f/'eh lagorit
YA
o FMEUC , Prfvaile , ?mfedeal i
public: member | privale member  becomes .
pabbic | public privale
Pn‘wdte pn‘\/ode private
meﬂd’ep( ?m'tea’eol Pr_; rate

I
® Can be accesseo bjmmlmrs cgfwwws, or by mombers

of any of s child class . Coole which is ewrsiole tAen,
are unable to aceess them .

@ an only be accesseol W a Fofmr/mfmce/ var able
of the chilel elass’s own type.

(2)  inherited vl‘eu
e Do not red2clare the f‘wg or methods At Mhesited
. If olo re_docloies . them there are —two a&ﬁew\x Frelols of the same



| class A | class B :  public Al

’Pn“vale : P”\\/m 5
wnt X Wl a
double Y ; dowble b ;
public . public .
dowble swm ( )5 :

class ¢ : public B Y
2. Construction

(0 Constructors are running from paredt — chrld

je., -the parent— most angestor 13 ﬁ‘rstrwn +o Tutialize that ?;wtim

of the akd‘ed; +then the next closest construdor 15 b . ..

(> T/tz-f:y,?e o an objec:t Wracs oluring the construstion prectss

— The alle catereol space s for C

— The dype changes . i/\ A's cmstructer o BS Comstruchr -

fl‘n)sh&a Q&,)mm

(3) Overloaded Comstruedorin parenl’s class .

- Ep(FLicH;Lj call a e:msFa»enT's constructor .

\,iﬂg“ /ﬁ ( C‘-jﬂ‘:‘ B DA f/‘
vt X, bt
sublie

f Foo L

1 ¢ X (0
B ( Y (0)

o

A nt_% ) Xi,’)ﬁ} ( L Atvalue)

“““ e yo L mlnEY
J

By wm‘w,«g the call to The pasredt class ‘s constructor o the

fl‘t‘s‘t elemest af the nitialize~ List



— Mot exFUu‘tLj specify a Cold To the parent’s ComstrucTvr
OCQ\TW Lon Struchor of +Ae pasedt 18 t\mfﬁc}tlzj calleol
if no 0(&]'&44)71’ ome o it's Pn‘uw, then amxle,u\ will produce an error,

3. Destruction

(1) TAL process is +he reverse o emsdructivn

B’s olestructor

e's olestructor A P
> A — olestruct A

> B

C
Pnishes Fnishes

However~, /¢ Wps {f any  Darent class’s olesmutor s trivial .
(20 Boerloasleslole  No issuc af @Pfa‘fza‘rﬂ which destructor o call
(3 'Deo(auéﬁ destructors as virtual whenever using elas 7»@@1‘;%_

m Subtype Polymorphism
L the same code can Porform on one bype andl its subbypes
I. for Inherttance | | .
. A child claus s a sub-type of s parent class.
b
Anyehing legal to oo €0 the parent cluss is also legal 2o ol to the il
o Access modifier restiiction -
¢ public . Potymorphism may be “freely useol angudore

( private / protecied . only %ﬁ‘ frelds with thit access restrctiom couldl
be used



. Poijm\F/u“sm s aw@ aﬂ;b‘(ﬂole when

W}ﬂ Pm‘nw o~ »ﬁ‘erenca as

; " { RN AP
/ } nf Y] APV, 2 N L TRy ,17.‘_H AL [
2N . Y / 5 f Y1 (& A N OiA Ot T Y ‘& 2 2 A f
2 n M H? CAPA :!( )r Uad UG 7 JL

P@MM dﬂm&rﬁs peé Canse [ i:‘bh‘;”:‘ . .
2. Staric —Em;e S, ﬁg«u\-m«‘c ‘bmle

(¢ Static .~ type shtained by the type checking rules ( what's wiitten tn the cods)
- the camv){(zr\mlj works with the static types ", je., uses the olec/ared

types .nf variables 7@—;~ Wr[m\_?_

oﬁjnwm‘c . the type of ohfect thol’s actually pointed ot ( whot s exeeted )

3. Advantages

(1 CW,‘L&P ollows /\mf{,ioi% Converston ﬁvm a child class 4o a/FWre/Lm .

(3) Parent 8 chill classes can be ineluolesl n the Seme \,'u/’tbr/L
Structudes ., and he itendted with one rteter .

set/ other olata
af parert 5 type.

(3) Ifanwd\ita( MSWQWM(A{A, M'C/‘A‘»ﬁnuol&tokechaouol

it M uses the pasrest’s type.

M Method Overriding Virtual meihod .
L caitd class efeafies a nowr behavior Pt a method inhesited from ibs paret.

. Static us DWG o&‘s»fanﬁl
| fow to ouerrde

Static d’A«’)aM

which methosl to call ?

write another methoel Hone the static type to determine,
with the same name . (i.e., what’s written in the coole)
declare the merhed ag Aetormined bjwwﬂf‘%\f@aw

VMMwa/vM ohiter a o
and the cAldl r J e to.



Q. Decdarstivon o“f virtua) method

eyg.. cAdass A |
‘ Pu,bll‘c g
Virtual voiol sogyHi [ Se@licot < " Hells from class A\n" ;3

55
class 8 : public A t

F‘l&bll\c:
virtaal veid S‘ag,H,‘ [ otol: cout << " H&qu“vm elass B3 \n"
ot smain §
A anA ; B 0B
Ax prl = & anA ;
Aael)tu:&w.s,- 7/ static . A, dynamic : B

T'Cl“l - 5%;3 /" Hew :i,i m less A
Ptrz» SouHi ; /A ‘
rtum o

b

f

The declarstion 070 virtual hwsta,ﬁ;w n the Pmn:r class _

* Once sdeclaresl, ;+ remains Uirtuad in all ctildd classes and theoin G/J[ﬁlhﬁﬂ
even z‘f not ax];b‘a‘-béj oleclore s,

* Class that contoins Virtual methsel 3 not PoD .

o Declare destructors as virtwl whenener ua‘nﬁ subtype PD-MZ\,%

¢ Use 'waj Z’uabf)e,a( name /Tf want to calf %P_PWI class” versioy, of’
A merbod



o The access restriction of an ouemtdden methed moy be mote
permissive , bt Cannot be more restricted .
€9, (VD paret - private chitd — pubtic
(X) Pparet— public chortol — priwate.
o The retum type of an overrolden merhoo nthe subclass can be
a subtype of the retum bype n the wrﬂowé ( covarignl)
But only for pornTels and hﬁ"ww

4. Abstracr Mettods and Classes

abstract merhosl / M'Vl\hw member f’mm‘m , O(Lfin,wl in the
posrentt olass and any chilol classes must overrrole Tt $o with a real %TM .

(1) Declaration of an abstract method .

r SV S
X an L,
§

class Slwfe f
public
irtual bool coritainsPoints ( comst Point Ep)emt = 0;

R

j
(20 Rules abowt an abstract class
Ly when a class fas on sbstract method i it

o An abstret class cannst be Instantiated

bt a (A%) or (A8 ) oan be used to polymarphi cally reference an

instance sf a comerele gubclass @f A



v A”ﬂ 9 ub class rf&nmwwkaﬂo abstroet wnless

> ) sbstroel me—‘J/S .
it defines cmcrete implemestoatons for ALt

o Aﬂﬁ ijzd‘ At)huzury instantiated will (ard must) fove an ;”‘TW?M
For all of methools oeclareel tn it
. Abs-(;,\a(;[ QWMWWHM,EMZF&W&MSM

ob Stract method

m Tnherdtance & Tenvb(.al'e%

/. Cﬁm/rosd)le ASPe&fS

. parent & chuld WML@ a—tmr/a;wl elass

——

'
|

) YV

A R ff i S

tomplate < Typerome T, Typenpme S >
O[m W‘ﬂ\/em : val:ll\c S'tti:: VC%’T(T) {

S var;
b}

5

MUXIN . paramiterize a class n Ltemns "70 what its parest (s
( se¢ also Cho 29)

'w’hl
LXoampll -

template < typensme T >
clays myellass - public T ¢

i

. 7'@mflaiaol classes may Aave virtual mettods



2. Mot composable Aspects
o A templated method cannst be virtual.

 _, Alternative solution ~for this Prnctimality s
class my Class {
Pm‘beC/TQO( :

‘tw?lale<-byxpcmne x>

int myfumc_. implementation ( const X &&uﬂ) f mas ]
public -

virtual Cat myfunc ( const int 4 0”‘3){

retwmn mg]q,mc_ melmw;wrhm Lint> (ﬂlg X;

2

§
virtual nT wwfune ( Comst o&mbleﬁwa‘?)f

} hetumn muysfune . Inplomertotion < olouble > (arg) ;

b

s

. A W»P/AIU{ Aunetion cannst vverride an inherited mertod
nstead . it creates o new merbodd of the Same Name .
e Virtil methods are Sfec;o\lize,al when bastmtf‘at:‘r\uy a chss

) f
0ther merhods are speciadized ondy whon used
i

8 Irhecitance Hiera.re/nﬁ Pluw"ﬁ

o UMZL class ob\aﬁmm used o show class Aerarchies ( relm‘ms/u‘f of closses)

ord olesen be #ﬁ@(ds/Mu'fwals / \//‘sib/‘lj-f*ﬂ/etc.
o MVC (Mocel, View, Controtlor) = UT D@wowe ( view, contrller)

d J
oota +statlr a(nw;@ e stale l

Tew\V;’tﬁ M}WI -+ V«fﬂ(ﬂ-‘bﬁ Mo olel &cwmbnﬁ/bj



CAAPeM‘ 17 Frror wang & f«wf:timvs

e (X)) s/ lent faihu-e y ])mcifuw the wrwg answer w/o /’n;]@fmh:ﬁ ho vso

e (=) assert, abert

o (V) bullet Py\mf coodle ( coole which can Grace “ﬁdej hond e any possible f’f”bﬁm)
C-H-—s*»aq& error /wm,olb,,:j . Aawe a fmarm ?r-rraﬁ,«zes an emor to its cddor~

B Thow & Carch E/xwf'tims
CVHCZ»FtS 2 J can bo any Uype

o exCeption objecl . a temporary L]eot in unspecified Storage that
s constructed by " throw expression .
o threw exception . %Ws an emsmesus conodlition and exeeale an
error Aandler
. ‘(‘,{\j block . al\swm aS.Sociaj/\rg one ef more exwf-mm handlors
Componnd ( U} enclosed Sefuence of stetemont )
o Catch block - exception Asnollars for matched exceptim type

ol. T)/p;cn,c Swm 2
"trj {
/! code that might Throw am excoption
Vi e. 9. throw a,uj_ exCePt;‘on,objcc‘t();

)

f
Cateh ( any - exception_ object 4 e ) {7 er caten(.) to accept any ype.

// Cooledm/wwueswztgpeafw_
7
S



3. When an exception (5 thrswn
|
the exception is potentially copied ot into Some Lo cation
that will persist 2Arowgh Aﬂmou,mﬁ
Kl
exeeition arrow Jumps to by 14 Any varnbles that 4o out
of Scope afe olegtructed .

— _If not o()mc;réy wm t@—bloa&, thon e Pmpoﬁﬁie.g out Of WL?ZMCTI\M'
fwncm‘on frame anol oy algeas tn it will ke absmfyul as if func. retums
by o \ {(
J/ Coleseructors % called) u—nwfnd.éﬁ the Stock

Search for cateh ( O ] that marches the e type.

&

ATt it foud

\

coatch block hondle the £xo&’7v*m .

O bind the exeeption o the vorrokle (reche) docfoared in ()

re - throw the exception
else
Code 15 exeeutrd as normal

® when /it reacks ¢ C«Jl‘ohfgﬂ , the fﬂrw{)v‘m 0Ljed R oleollsesred

Fxeevion Conctinues /’wrmau:lj o1 the Stetement fmm.e&{,/\aif/{fi &7‘6&/\
Note . If, oluring the unwinding of the stack , one sf the destructors

of the objeéfs n the ﬁ\am.e i-l-s@(ip throws an exeeption . and it
prepagates ot of the destructor, the Pregrom Crashes .



3. e'xc,e/l?'bfon ‘1;7174 !
GWWLLJ , what's Lunﬁ thiown  shewlol be Sub‘t:}peg of
St + exception ( # wnelude < exception > )

© built- o subtypes < # cnelude < stdexcept >
Q user- oéef,‘nzd class that tnheets publicly from them

Q\ju

N
)
s

Subogp P"’UW,L‘W B @71207- —

4. "bly—blook vamation .

Q(QSS Dl\/fc(l,}yy‘_ Lero - PMEUC atel:: e‘fXC//[?‘t'/f:‘:’Yt df? :

int olivide [ at a. int b)) (( overrioe what

nt main ()|

it ( b==0)
throwy Divide éa{- Zevo () ;

letum a/b ;

int a=3, b=o ;
mr C ;

0
t"j [

C: 0(/?\//\0((6!, é) 5
b} W - i :

§

Cateh ( Divide_ by Zoo & ¢ ) §

) Sw{:u lem << ! Cﬁ,fww-i’ a@vio& O \n ! ! !
: |
MIwn 9 ;

() 15 noedes|

‘fbwet?on ‘l;rj block | useo in a eonStruc tor-
(us»uuj)

Ly catch @xw’,—p‘m thrown i the jnitializer~ bxt, or t/wk‘of’@.



o the exception 1S aulopuatically nethrown .
. An@‘ch»‘rg success fully constructed (Jh&hw&"ty the parent’s portion)
(s olestroyed before entering the handler.

Ef{g;ﬁ» Vn,{) g £

I
|

class de/ia,ss {
int a;
nt b ;
public .

myClas () try - aln, b(e)|

]

cateh ( std:: exception & e ) |

p)
)

B Adxcoption S’feoificﬂfan . as Pact of o Function'’s Literface
L a list of bhe types of exception that Tt moy throw.
o nt £ Cintx) throw ( std:: bad-alloc, stad: inualiol - argument ) ;
= Can o»u:] thow the j?eai%“ul exeeption types .
o int 9 (it x) throw () ;
> moy[AeE] theow any eXuptions .
o nt A (int X) ;
= may —thwwarg'bypszepexafn‘m .
Overridden method moy only be maore restricted .



| Exwfv‘m Corner Cases

@ Tunction thvws an exception not specified n the eYCbID'CI\M sfvea‘f}wl‘m
V

Call Wlexrevte_ol( )

|

the ?edffw}.m allows Stol:: bw(_exczrt:‘on 2

5 g

/‘bﬂlwuzl\’j Conti niLes Mrmﬂj Call termirnate () »
dsz call abort()

§I_,_

Customized Via set_ omexrea‘o( o/ set fermuinale

O] An.exczr-b.‘m (s threw dxuv‘r\ﬂ oﬂju:t construction : Ske Lﬁ:f.we

R Exawthn Sxﬁﬁj
Ls which Guarartees the code makes in exc&fﬂ‘ﬂﬁl CrCum STances

‘ NO 7W .l qu- "w_t ma‘yﬂ M“’F-ﬁm . '%( {v;r“ ;;f,::*&?fx.:f;;.“f{’ve::'f.i } - |
f (It handles all of then insiole) |
Sw No siole effect ¢ an exception i i,
( objects unmodified , no sy 1ea,£),s)

. Objee}f‘s pomain tn yadid Sule
Basic

, - (hro Wﬁwj Pﬂrfw‘, Inv ot ands remain | hpmemnalub)
- None j%&mwwwumﬁpwwm



;. RAIL . Ressurce Aci’u,;sitf‘en Is Initializstions 0 R

Ls Tt's better to fawe an object inthe Local frame thot 15 construcTeol
when the resowrce ts allocated . ansl that whose destrctor Trees
‘hat fesource .

Instead of cirectly cld uw” to allecate mtmersy

Example .

X % mgﬁwc(/}ﬁm/\)’\

Stol:: amto ptr<x> myX (naw XO); 7/ as oppose to XomyX = nawr X ()
onA . some Marhoo ( myX.get()) 5 7/ 4S oppose to anA. some Marhad (rmyX )

retwrn myX. release () ; // remove wwsﬁallo af the fmnt&r

},
So thar I‘fancxwf-u‘m % thrown , we don't heed to free the allo cated|

WMTU Manaa‘-('/btj

2. [Jemp- and- swap

L>  modify an object blj eheating a‘(:&m? wloja&t , then swa?-cke contents
ej the Mij ereates object with he m\j/mﬂ-l ohjeet
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