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Point & PointArray 

• For the next several problems, you should put 
your class definitions and function prototypes in 
a header file called geometry.h, and your function 
definitions in a file called geometry.cpp. If your 
functions are one-liners, you may choose to 
include them in the header file.  

• In this section you will implement a class 
representing a point, appropriately named Point.  



• Foundation  
– Create the class with two private ints. Name them 

x and y.  

• Constructors  
– Implement a single constructor that, if called with 

0 arguments, initializes a point to the origin – (0, 0) 
– but if called with two arguments x and y, creates 
a point located at (x,y). (Hint: You will need to use 
default arguments.  



Member Functions  

Support the following operations using the given 
function signatures:  
• Get the x coordinate   

– int Point::getX() const  
• Get the y coordinate  

– int Point::getY() const  
• Set the x coordinate  

– void Point::setX(const int new_x)  
• Set the y coordinate  

– void Point::setY(const int new_y)  



PointArray 

• In this section you will implement a class 
representing an array of Points. It will allow 
dynamically resizing the array, and it will track 
its own length so that if you were to pass it to 
a function, you would not need to pass its 
length separately.  



Foundation 

• Create the class with two private members, a 
pointer to the start of an array of Points and 
an int that stores the size (length) of the array.  



Constructors 
• Implement the default constructor (a constructor with no 

arguments). It should create an array with size 0.  
• Implement a constructor that takes a Point array called 

points and an int called size as its arguments. It should 
initialize a PointArray with the specified size, copying the 
values from points. You will need to dynamically allocate 
the PointArray’s internal array to the specified size.  
– PointArray::PointArray(const Point points[], const int size)  

• Finally, implement a constructor that creates a copy of a 
given PointArray (a copy constructor).  
– PointArray::PointArray(const PointArray& pv)  

• (Hint: Make sure that the two PointArrays do not end up 
using the same memory for their internal arrays. Also make 
sure that the contents of the original array are copied, as 
well.) 



Destructors 

• Define a destructor that deletes the internal 
array of the PointArray. 
– PointArray::~PointArray() 



Dealing with an ever-changing array 
• Since we will allow modifications to our array, you’ll find that the internal array 

grows and shrinks quite often. A simple (though very inefficient) way to deal 
with this without repetitively writing similar code is to write a member function 
PointArray::resize(int n) that allocates a new array of size n, copies the first 
min(previous array size,n) existing elements into it, and deallocates the old 
array. If doing so has increased the size, it’s fine for resize to leave the new 
spaces uninitialized; whatever member function calls it will be responsible for 
filling those spaces in. Then every time the array size changes at all (including 
clear), you can call this function.  

• In some cases, after you call this function, you will have to subsequently shift 
some of the contents of the array right or left in order to make room for a new 
value or get rid of an old one. This is of course inefficient; for the purposes of 
this exercise, however, we won’t be worrying about efficiency. If you wanted to 
do this the “right” way, you’d remember both how long your array is and how 
much of it is filled, and only reallocate when you reach your current limit or 
when how much is filled dips below some threshhold.  

• Add the PointArray::resize(int n) function as specified above to your PointArray 
class. Give it an appropriate access modifier, keeping in mind that this is meant 
for use only by internal functions; the public interface is specified below.  



Member Functions 
Implement public functions to perform the following operations:  
• Add a Point to the end of the array 

– void PointArray::push_back(const Point &p) 

• Insert a Point at some arbitrary position (subscript) of the array, shifting the 
elements past position to the right  

– void PointArray::insert(const int position, const Point &p)  

• Remove the Point at some arbitrary position (subscript) of the array, shifting the 
remaining elements to the left  

– void PointArray::remove(const int pos)  

• Get the size of the array  
– const int PointArray::getSize() const  

• Remove everything from the array and sets its size to 0  
– void PointArray::clear()  

• Get a pointer to the element at some arbitrary position in the array, where 
positions start at 0 as with arrays  

– Point *PointArray::get(const int position)  
– const Point *PointArray::get(const int position) const  



Member Functions – following the 
previous page 

• Get a pointer to the element at some arbitrary position in the array, where 
positions start at 0 as with arrays  

– Point *PointArray::get(const int position)  
– const Point *PointArray::get(const int position) const  

Note: If get is called with an index larger than the array size, there is no Point you 
can return a pointer to, so your function should return a null pointer. Be sure your 
member functions all behave correctly in the case where you have a 0-length array 
(i.e., when your PointArray contains no points, such as after the default constructor 
is called). 



More to think 

• Why do we need const and non-const versions 
of get? (Think about what would happen if we 
only had one or the other, in particular what 
would happen if we had a const PointArray 
object.)  
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