Pointers and Dynamic
Memory
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Oreniny Discussion

What did we talk about last class?
Proyramminy contest,

Assiynment #4 was fairly challenyiny,
Comvletiny it should make you feel yood
about your Proyramminy abilities.
Problems 5 and 6 will be a fair bit easier
{in ways),

From readiny chavrter 9. tell me what a
vointer is? What can you do with them?

What is a Pointer?

Memory in a comvruter is laid out in a
linear fashion and locations in it are
srecified by numbers. If you think about
the arrows I ve drawn on the board that is
what a vointer is,

Pointers allow you to dynamically yet
memory as a Yroyram executes, They
also allow you to create recursive data
structures.




Pointer Tyres and
Declaration

Pointers are tyres and it does matter
what they roint to. A rointer to an intis
a different tyre than a vointer to a
double. You can have vointers to classes
and pointers to other rointer tyres,
Declarations

int  *a;

double *velocity;

Complex *root;

Pointer Syntax

Dereference this is the term for yettiny what a
pointer roints to. Nt *a*b:

*a=3;

*b=5+(*a);

Gettiny the Address returns a Pointer to the
location of the exvression.  int  a*b:

b=&a;
A shortcut for rointers to classes and structs.

Complex *root;
root-> getReal ();

Dynamic Memory

The real strenyth of vointers comes from
usiny them for dynamics memory,

So far we have only looked at static
memory. That means that how much
memory we could use was determined
without user inrvut, (Recursion is a bit of
an excevrtion.)

With dynamic memory you can ask for
different numbers of blocks of different
sizes.




Stack vs. Heavr

I have mentioned prreviously that function
calls vut variable and aryument memory
on a stack. Itis much like the stack we
discussed last class. A function call is a
rush and the return does a rov.

Allocated memory comes from a different
vart of memory called the hear. Tyvrically
hear memory is orrosite the stack
memory in the section the rroyram yets,

Memory Allocation

To yet these chunks of memory is what
we call allocatiny memory. In C++ the
syntax for allocatiny memory is to use the
new ovrerator,

Complex *c1=new Complex; /I default
Complex *c2=new Complex(3,5); /I with args
int n;

cin >>n;

int *a=new int [n]; Il array

Memory Deallocation

Any memory that is allocated must be
deallocated. This is done with the delete
orerator. Once you have deleted a
vointer that memory should not be used
avain,

delete c1; /I delete single variable
delete[] a; /I delete arrays




NULL Pointers

We denote a rointer that doesn t voint to
anythiny with the value NULL. You should
initialize all of the rointers in your
proyram either to a valid rointer location
or NULL. You have to include stdlib to
use NULL,

In C++ you can use 0 in rlace of NULL (in

fact it is the recommended method). but
it Just makes me a bit nervous,

Minute Essay

We are yoiny to focus on rointers for a

while now. They are incredibly vowerful
tools in Proyramminy, At this roint can

you see them helriny? How?

You really should read 9.1 for a different
treatment of what I ve discussed,
I have adlusted the tovrics schedule a bit

avain, Be sure to check it out on the web
rave,




