
Dynamic Memory Allocation
• Why?

• Allows programs to defer decisions about how 
much memory to allocate until run-time.

• Example:

• In C, arrays are of fixed length, and this length is 
determined at compile-time

• It would be nice to be able to write:

  int n = /* some expression */;

  ...
  int MyArray[n]

• but this is not legal (C++ programmers take note!)

But all hope is not lost... 
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Arrays and Pointers  

• There is a strong relationship between 1-D arrays and 
pointers in C:  Given any Array A, and integers x, y:

&A[0] == A

&A[x] == (A + x)

A[x] == *(A + x)

&A[x] - &A[y] == x - y

• The first 3 are particularly useful, because they allow us 
to use array notation with pointers, or vice versa.

• The last is useful because it completes the definition of 
pointer arithmetic to include the case of subtraction.
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Useful C functions and operators

void *malloc (unsigned int size);

• allocates "size" bytes of memory and  returns a 
pointer to it

• Returns NULL if out of memory, or an error

void free (void *ptr);

• gives the memory pointed to by ptr back to the 
system.

sizeof

• a C operator (not a function) that evaluates to the 
size, in bytes, of its argument.

• Examples

sizeof (int);

sizeof (double);
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Putting these ideas together...
• To create an array whose size is determined 

dynamically:

• Determine how long you want it to be.

• Calculate how many bytes of memory are 
necessary to hold an array that size

• Use malloc to allocate the array’s memory

• Treat the pointer malloc returns as though it was 
an array.

Caveats
• Unlike ordinary arrays, dynamically allocated arrays (or 

anything else you got via malloc ) is not reclaimed when 
it goes "out of scope".

• They persist until you free them.

• This can be good or bad...

• Ideally every call to malloc  has a corresponding call to 
free  somewhere).
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in
2-Dimensional Arrays
• The relationship between pointers and 2-D arrays is not 

strong.  Luckily there’s something else we can do - 
construct a 2-D array as a 1-D array of 1-D arrays.

int**t*
Rows

array of row pointers
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