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cl ass Compl ex { / /  Compl ex number  cl ass
. . .

pr i vat e:
f l oat  r e,  i m; / /  r eal  and i magi nar y par t s

} ;

/ /  wr i t e compl ex number  t o out put  st r eam
ost r eam &oper at or << ( ost r eam &os,  const  Compl ex &x)  {

os << x. r e << '  '  << x. i m;
r et ur n os;

}

/ /  r ead compl ex number  f r om i nput  st r eam
i st r eam &oper at or >> ( i st r eam &i s,  Compl ex &x)  {

i s >> x. r e >> x. i m;
r et ur n i s;

}
/ /  doesn' t  wor k:   r e, i m ar e pr i vat e!
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cl ass Compl ex {
publ i c: . . .
 f r i end ost r eam &oper at or <<( ost r eam &os,  const  Compl ex &x) ;
 f r i end i st r eam &oper at or >>( i st r eam &i s,  Compl ex &x) ;
pr i vat e:
 f l oat  r e,  i m;
} ;

ost r eam &oper at or << ( ost r eam &os,  const  Compl ex &x)  {
os << x. r e << '  '  << x. i m;  r et ur n os;

}
/ /  Al t er nat i ve:  << cal l s x. pr i nt ( ost r eam &os) ;  

i st r eam &oper at or >> ( i st r eam &i s,  Compl ex &x)  {
i s >> x. r e >> x. i m;  r et ur n i s;

}

/ /  appl i cat i on
Compl ex a;
ci n >> a;  cout  << a;  
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#i ncl ude <i ost r eam>
#i ncl ude <sst r eam>
#i ncl ude <f st r eam>
usi ng namespace st d;

st r uct  Foo {
i nt  i ,  j ;
voi d wr i t e( ost r eam &os=cout )  {  os << i  << “  “  << j ;  }

} ;

Foo x;

x. wr i t e( ) ;   / /  wr i t e t o cout
x. wr i t e( cout ) ;  / /  wr i t e t o cout

of st r eam of ( “ f i l e” ) ;
x. wr i t e( of ) ; / /  wr i t e t o f i l e

ost r i ngst r eam oss;
x. wr i t e( oss) ; / /  wr i t e t o st r i ng st r eam

cout  << oss. st r ( )  << endl ;  / /  wr i t e st r i ng st r eam 
/ /  cont ent s t o cout � � � �� �� �
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new del et e
&&  | |   ,
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cl ass V {
publ i c:

V( i nt  n_=1)  {  . . .  }
~V( )  {  . . .  }

i nt  &oper at or [ ] ( i nt  i )  {  check( i ) ;  r et ur n p[ i ] ;  }

const  i nt  &oper at or [ ] ( i nt  i )  const  {  
check( i ) ;  r et ur n p[ i ] ;

}
. . .

pr i vat e:
voi d check( i nt  i )  const  {  asser t ( i  >= 0 && i  < n) ;  }
i nt  * p,  n;  . . .

} ;  

#i ncl ude “ V. H”

V v( 100) ;
v[ 3]  = 0;  cout  << v[ 0] ; � � � �� �� � �

� ��� �	� # 
 � ~ y z y 
 y # z * �
cl ass Foo {

publ i c:

V a;
. . .

i nt  bar ( )  const  {
r et ur n a[ 0] ; / /  onl y wor ks i f  const  def i ni t i on

/ /  i s pr ovi ded f or  V[ ]
/ /  ot her wi se,  t he compi l er  compl ai ns
/ /  t hat  bar ( )  may change a

}
} ;
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� b � � �F � �� - � A � �� �� �� � A A A c�� ��� � A dC

G X& oper at or ++( )  {  . . .  }

� b � � �F �� � � - � A � �� �� �� � A A A c�� � A � � dC

G X oper at or ++( i nt )  {  . . .  }

� e � � � �F � � - � A � �� �� �� � A � A C c ��� A � � > > > d

G Y oper at or @( const  X &x)  {  . . .  }

� ��C

Y oper at or [ ] ( T i )  { . . . }

� c dC

Y oper at or ( ) ( <par ams>)  { . . . }
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/ /  Compl ex Number  c l ass

c l ass Compl ex {
publ i c :

Compl ex( f l oat  r =0,  f l oat  i =0)  :  r e( r ) ,  i m( i )  { }
/ /  def aul t  dest r uct or ,  ass i gnment ,  copy OK

Compl ex oper at or +( const  Compl ex &x)  const ;
Compl ex oper at or +( f l oat  x )  const ; / /  spec i al  case
. . .
Compl ex &oper at or +=( const  Compl ex &x) ;
Compl ex &oper at or +=( f l oat  x ) ; / /  spec i al  case
. . .
Compl ex &oper at or ++( ) ;  / /  pr ef i x  ++
Compl ex  oper at or ++( i nt ) ; / /  post f i x ++ ! ! !
Compl ex  oper at or - ( )  const ; / /  unar y  oper at or
. . .
f l oat  r eal ( )  const  {  r et ur n r e;  } / /  gi ves env i r onment
f l oat  i mag( )  const  {  r et ur n i m;  } / /  access t o dat a

pr i vat e:
f l oat  r e,  i m;   / /  r eal  & i magi nar y  par t

} ; � � � �� �� � w

#i ncl ude “ Compl ex. H”

Compl ex Compl ex: : oper at or +( const  Compl ex &x)  const  {
/ /  comput es new coor di nat es,  copy- const r uct s a new
/ /  obj ect  and r et ur ns i t  t o t he envi r onment
r et ur n Compl ex( r e + x. r eal ( ) ,  i m + x. i mag( ) ) ;

}

/ /  f ast er  i mpl ement at i on i n speci al  case
Compl ex Compl ex: : oper at or +( f l oat  x)  const  {

r et ur n Compl ex( r e + x,  i m) ;
}

Compl ex &Compl ex: : oper at or +=( const  Compl ex &x)  {
r e += x. r eal ( ) ;
i m += x. i mag( ) ;
r et ur n * t hi s;

}

Compl ex Compl ex: : oper at or - ( )  const  {  
r et ur n Compl ex( - r e,  - i m) ;

}
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