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Pointers

 When you declare a variable, and run the program, the 
variable is placed in some location in memory

 That memory location has an address

 Memory can be addressed byte by byte, and each 
subsequent location is one higher than the last
 For example, address 1776 will be followed by location 1777

 Let’s say you declare a variable:

int year = 2020;

 You can find it’s address using the address operator, &:

int * yearAddress = &year;

 The * (dereference) operator says I am a pointer, and I expect to hold 
an address



Pointers

 When a variable is declared, you tell the program its 
data type

 This tells the compiler how much memory is needed to store 
that piece of data

 So, an int is guaranteed to be at least 16 bits, or two bytes

 It would be stored in two consecutive memory locations

 A pointer “points to” 
the variable whose 
address it stores



Dereference Operator



Pointers

 Reference (address) operator (&) and dereference 
operator (*) are complimentary
 & can be read as “address of”
 * can be read as “value pointed to by”

 Since a pointer can refer to the value it is pointing to, it 
needs to know the type of the value so it knows how 
much memory it occupies
 To declare a pointer:
int * number;
char * character;
double * floatingPoint;

 Even though pointers point to different data of different 
sizes, a pointer is the same size (it always holds an 
address)



Pointers



Pointers and Arrays

The name of an array is really just a pointer to the first address where the array is stored 
in memory, and the value in brackets [] is just an offset to that location



Pointer Arithmetic



Safe Pointers



Pointers to Pointers



void Pointers

 void pointers are not null – they point to a value that 
has no type

 Which really means they can be used to point to any data type

 But, since the pointer doesn’t know the size of the data it is 
pointing to, they can’t be used for dereferencing

 Need to do more work to get at the data pointed to



Invalid Pointers and Null Pointers

 Invalid pointers

 Null pointers

 Null pointer is *not* the same as a void pointer!!



Pointers to Functions

 You can pass a function as a parameter to another 
function!
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