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voi d f oo( Bi gType x)
{
  . . .  use x
}

voi d bar ( const  Bi gType &x)
{
  . . .  use x ( r ead- onl y)
  x = . . .   / /  i l l egal !  
}

f oo( b) ;    / /  copi es b t o l ocal  x -  t i me consumi ng!

bar ( b) ;    / /  does not  copy.  I nst ead,  x i n bar ( )  
          / /  di r ect l y wor ks on b.  Bot h f ast  & save!
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voi d pr i nt ( i nt ) ;
voi d pr i nt ( doubl e) ;
voi d pr i nt ( char ) ;

char   c ;
i nt   i ;
shor t  s ;
f l oat  f ;

pr i nt ( c) ; / /  exact  mat ch:  cal l s  pr i nt ( char )
pr i nt ( i ) ;  / /  exact  mat ch:  cal l s pr i nt ( i nt )
pr i nt ( s) ;  / /  i nt egr al  pr omot i on:  cal l s pr i nt ( i nt )
pr i nt ( f ) ;  / /  f l oat  pr omot i on:  cal l s pr i nt ( doubl e)

pr i nt ( ' a' ) ;  / /  exact  mat ch:  cal l s pr i nt ( char )
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voi d pr i nt ( i nt  val ue,  i nt  base = 10) ;

pr i nt ( 31) ;  pr i nt ( 31, 10) ;  pr i nt ( 31, 16) ;  pr i nt ( 31, 2) ;
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voi d f oo( i nt  a,  i nt  b=2,  i nt  c=3,  i nt  d=4) ;

f oo( ) ; i s i l l egal

f oo( x) ;    cal l s   f oo( x , 2, 3, 4) ;

f oo( x, y) ;   cal l s   f oo( x , y, 3, 4) ;

f oo( x, y , z) ;  cal l s   f oo( x , y, z, 4) ;

f oo( 4, 3, 2, 1) ;  cal l s   f oo( 4, 3, 2, 1) ;

/ /  i l l egal :
voi d bar ( i nt  a=1,  i nt  b,  i nt  c=3,  i nt  d) ;

/ /  why? bar ( x, y, z)  i s ambi guous

�� �� �� �

� �, 1 � % & & + *1 � + 
 � � � � %� ��

� � % � 	 � + *1 % * 0 �, � 
 + * 1

� !� � � � � � � � 6 � � � � � � � � 3 � �� 4�

� � � � � �� : � � � 6 3 � � � � � � � C � � < < C > @ �"!

� # � � � � 3� � � � 3 � � � � � � � � $ � � � � � � � � � � � � � � � � � � �� � � � �

�� %&'

� ( � � � � � 3  � � � � : �� �� � �� � 3 3 � � � � � � � 6 � � � � �� � � � �

� � � � � � � �  �D

) *+-, ./0 1 ./0 2 3

) 1+ 45 * . 16 0 7+-, 8

� � �� �� 9

� � % � 	 � + * 1 :

� G �� 4D 5 � � � � � � 3 � � � � � � � � � � � � �  

� � 5 5� � � �<; � � � � � � � �� =� � � 3 3 �� � > � � � � �

� � � � � � � �� �; � � � � � � � ?

/ /  pr econdi t i on:  A has at  l east  si ze el ement s
/ /  post condi t i on:  r et ur ned val ue i s smal l est
/ /  i ndex of  el ement  i n ar r ay A,  or  - 1 i f  not
/ /  f ound

i nt  f i nd( i nt  el ement ,  const  i nt  A[ ] ,  i nt  s i ze)
{

f or  ( i nt  i =0;  i  < si ze;  ++i )
i f  ( A[ i ]  == el ement )  r et ur n i ;

r et ur n - 1;   
}



�� �� �� �

� � % � 	 � + *1 �

� G �� 4D 5 � � � � � � � �� � � � � � 3 � � � � � � � � � � � � �  

� � � � � � � � � � �� � � � � �

/ /  pr econdi t i on:  A has at  l east  s i ze > 0 el ement s
/ /  post condi t i on:  r et ur ned val ue i s t he i ndex 
/ /  of  t he maxi mum ar r ay el ement

i nt  i ndexOf Max( const  i nt  A[ ] ,  i nt  si ze)
{

asser t ( si ze > 0) ;
i nt  mi nd = 0;     / /  t he cur r ent  i ndex of  max.  val .

  i nt  mval  = A[ 0] ;  / /  cur r ent  max.  val ue
 

f or  ( i nt  i =1;  i  < si ze;  ++i )
i f  ( A[ i ]  > mval )  {  mval  = A[ i ] ;  mi nd = i ;  }

r et ur n mi nd;
} � � �� �� � �

�, � 
 + * 1

� G �� 4D � � � � � � � � � � � � � �� � � �� � � � � � � � �

� � � � �D 5 � � � � � � � � � 3 � 3 � � � � �; � � � � � � �� � � �

� � �; � � � �6 6 3  � � � � �� � � 3 � � � � � � � �� � � �

� � � � � � � � � � � � �  6 � � � =� �C � C  @ <� > �� B @ � >

/ /  pr econdi t i on:  A has at  l east  si ze el ement s
/ /  post condi t i on:  A[ 0] <=A[ 1] <=. . . <=A[ si ze- 1]  

i nt  sor t ( i nt  A[ ] ,  i nt  si ze)
{

f or  ( i nt  l =si ze;  l  > 1;  - - l ) {
/ /  swap maxi mal  el ement  i n A[ 0. . l - 1]  
/ /  and A[ l - 1]
swap( A[ i ndexOf Max( A,  l ) ] ,  A[ l - 1] ) ;

}
}
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st r uct  Poi nt  {
i nt  x,  y;

} ;

Poi nt  p;

p. x = 100;  p. y = 200;  

pl ot ( f r amebuf f er ,  p,  col or ) ;

st r uct  Compl ex {
f l oat  r e,  i m;

} ;

Compl ex a,  b,  c ;

a = add( b,  c) ;
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st r uct  Per sonI nf o {
i nt  hei ght ;
i nt  wei ght ;
Dat e bi r t hday;

} ;

Per sonI nf o x;
x . hei ght          = 180;
x . wei ght          = 78;
x . bi r t hday. year   = 1965;
x . bi r t hday. mont h = 4;
x . bi r t hday. day   = 5;
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st r uct  Dat e {
i nt  year ;
i nt  mont h;
i nt  day;

} ;

Dat e dat e = {  1965,  4,  5 } ;  
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st r uct  Compl ex {
f l oat  r e,  i m;

} ;

Compl ex add( const  Compl ex &a,  const  Compl ex &b)
{

Compl ex r ;  
r . r e = a. r e + b. r e;  r . i m = a. i m + b. i m;
r et ur n r ;

}  


