
�� �� �� �

��� 	 
� �� 


� ��� � �� � � � � �� � � � � � � �

� �� � � � � � �

� �� ��  � �  �  � � � � ! ! � �� � � � �

� �� � � � � � �" �$# � � � � � �

� �� � � � � � � � � � %  � � � �

�� �� �� �

& 
 �� 	 
 � �� '�( ( )�* + , � + 


� - �� � � � � � � " � � �� . ! � � �� � � � � � � � � � % � ! % � � /

� � � �0 �  � � � �

� 1� 2 � � / � % � � % � �3 2� � � � � � �  � � � . � � � � � � � �� !

� 4 ! ! � �� � � � � � �  �  . � � � � � � �� 2 � � � � � � .� � � �

� 5 � � � /� � ! �76 � �� � � � � � � � �� � 8 � . � � �  2� � � �

9 . � � � � � � " �� ! � � � � � 0 : : 6 ; 6 # # # /� � <>= = ? @BAC C DC E

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

Poi nt  p1,  p2;

p1 = p2;  / /  equi val ent  t o p1. x  = p2. x;  p1. y = p2. y;
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i nt  mai n( )  {
st r uct  Poi nt  {  i nt  x,  y;  } ;
st r uct  Foo {  char  a;  i nt  b;  char  c;  } ;
st r uct  Bar  {  char  a;  char  c;  i nt  b;  } ;

 cout  << si zeof ( Poi nt )  << '  ' ;
cout  << si zeof ( Foo)  << '  '  << si zeof ( Bar )  << endl ;
r et ur n 0;

}

- > 8 12 8   what ' s goi ng on her e? why not  8 6 6?
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st r uct  Foo {  
  char  a;  i nt  b;  char  c;  
}  x;

How x i s st or ed i n memor y:
  x. a    1 byt e
  unused 3 byt es
  x. b    4 byt es
  x. c    1 byt e
  unused 3 byt es  t ot al  12

st r uct  Bar  {  
  char  a;  char  c;  i nt  b;  
}  y;

How y i s st or ed i n memor y:
  y. a    1 byt e
  y. b    1 byt e
  unused 2 byt es
  y. c    4 byt es   t ot al  8
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phys i cal  memor y or gani zat i on:  4- byt e wor ds

 0  1  2  3  i nt  st or ed at  0. . 3:  1 access  
 4  5  6  7  i nt  st or ed at  5. . 8:  2 accesses!
 8  9 10 11
12 13 14 15 
. . .
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st r uct  Foo {  
  char  a;  i nt  b;  char  c;  
}  x;

How x i s st or ed i n memor y:
  x. a    1 byt e
  unused 3 byt es
  x. b    4 byt es
  x. c    1 byt e
  unused 3 byt es t ot al  12

st r uct  
__at t r i but e__( ( packed) )  Foo 
{
  char  a;  i nt  b;  char  c;  
}  x;

How x i s st or ed now:
  x. a    1 byt e
  x. b    4 byt es
  x. c    1 byt e    t ot al  6!
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i nt  * p;  / /  r ead:  p i s  a poi nt er  
        / /  t o an i nt  var i abl e
i nt  a;

p = &a;  / /  t he addr ess of  a i s 
        / /  assi gned t o p
        / /  “ p poi nt s t o a”
i nt  * q = p;  / /  q now al so poi nt s  

/ /  t o a
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i nt  x = 1,  y = 2;
i nt  * i p; / /  i p i s a poi nt er  t o i nt ,  or :

 / /  “ t he obj ect  i p poi nt s  t o i s an i nt ”
/ /  uni t i al i zed!

i p = &x;   / /  i p now poi nt s t o x
y  = * i p;   / /  y  i s  now 1
* i p = 0;   / /  x  i s  now 0
* i p = * i p + 10;  / /  i ncr ement s x  by 10
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shor t  x = 5;
shor t  * i p = &x;  / /  a poi nt er  t o x
shor t  y = * i p + 1;  / /  t akes what ever  i p poi nt s  

/ /  t o,  adds 1 and assi gns
/ /  t he r esul t  t o y

( * i p) ++; / /  i ncr ement s what  i p poi nt s t o
++* i p;   / /  di t o

* i p++; / /  i ncr ement s i p!  *  has no ef f ect  her e

�� �� �� � �

; W + N , ) 	 �N � ) N �� � '� � I 	 N 
 ) I + � �� � ) � �

� 	 �
 � � � � � /� � � � ��  � � �� �� � �� � � � � � � � 9 ! � � � � 6 �� � � �$# # # E

� 	 � � �� " � �  �  � � � � � � % �  �  � � � % �� 2

� 4 ! ! � �� � � � " � � �� . ! � � / �� 2 � 1P �� # 
 � D� ��

� 1� � �� ! ! � �� � � 9 � � ! � � � E � � � . T � � � � 2 � � � � � � 2 2 � � � � �

�� P
& D @ D � D # � / /  al l ocat es memor y hol di ng one i nt

i nt  * pi  = new i nt ;
/ /  do st uf f  wi t h * pi
del et e pi ;   / /  i nt eger  no l onger  needed

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

/ /  al l ocat es one Poi nt
Poi nt  * pp = new Poi nt ;
/ /  . . .
del et e pp;  / /  Poi nt  no l onger  needed
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i nt  a[ 4] ;
i nt  * pa = &a[ 0] ;   / /  or   = a;   equi val ent
    ___________________________________
   |   a[ 0]   |   a[ 1]   |   a[ 2]   |   a[ 3]   |

   ^         ^         ^         ^
   pa       pa+1     pa+2     pa+3

* pa = 1;       / /  set s a[ 0]  = 1
* ( pa+1)  = 2;   / /  set s a[ 1]  = 2
* ( pa+2)  = 3;   / /  set s a[ 2]  = 3
* ( pa+3)  = 4;   / /  set s a[ 3]  = 4
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