
 

CSE 332 Studio Session on C++ Interface Polymorphism 

These studio exercises are intended to introduce concepts and techniques for interface polymorphism 
using C++ templates, and to give you experience using them (along with introducing ideas like iterator 
ranges that we’ll use later when talking about the STL) in the Visual C++ environment. 

In this studio you will again work in small groups, and as before students who are more familiar with the 
material are encouraged to help those for whom it is less familiar, and asking questions during the studio 
sessions is highly encouraged as well. 

Please record your answers as you work through the following exercises. After you have finished please 
post your answers to the required exercises, and to any of the enrichment exercises you completed, to the 
course message board as a reply to my posting titled “Inheritance Polymorphism Studio”.  The 
enrichment exercises are optional but are a good way to dig into the material a little deeper, especially if 
you breeze through the required ones. Please make sure as you work through these exercises that each 
team member has a chance to participate actively – e.g., take turns coding, looking up details, debugging, 
etc., and please also refer to the slides as you work. Tips: (1) For any of the exercises in this studio 
session (especially the early ones) please feel free to re-use code from your work on the exercises for 
the previous studio session.  (2) Since you’ll be developing different versions of template definitions, 
commenting out code rather than completely removing it also may be helpful. (3) Also, do a clean 
build whenever you make changes to your template code. 

PART I: REQUIRED EXERCISES 

1. Find your team members in the studio area, sit down at/around and log in to one of the Windows 
machines, and open up Visual Studio and create a new Visual C++ Win32 Console Application project. 
Change the signature of the main function in the source file that Visual C++ generated to match the one 
that was specified for the previous studios. Write down the names of the team members who are present 
(please catch up anyone arriving late on the work, and also add their name) as the answer to this exercise. 

2. Add a new header file to your project and in that file provide a function template definition with a 
single type parameter (for the type of the iterators that will bound the range of elements to be counted) 
that takes two arguments of the parameterized iterator type and returns a size_t value containing the 
number of elements in the range (from the position pointed to by the first argument, up to but not 
including the position pointed to by the second argument).  Implement this definition by returning the 
result of subtracting the first argument from the second one. In your main function, declare an array of 
integers and a list of integers (including any necessary library header files, etc.) and add different numbers 
of elements to them. In each case print out the result from calling the counting function using appropriate 
iterators: pointers to the start of the array and to just past the last element in the array in the first case, or 
the list’s begin() and end() methods in the second case.   If either of these cases cannot be made to 
compile, just comment it out and get the other one to work (hint: one of them should work and one of 
them shouldn’t). As the answer to this exercise, please describe what happens (and why you think it does 
that) in each of those cases. 



3. In that same file, provide another separate definition of the same function template that will work for 
both the list and array iterators (hint: you can move a list iterator forward with the ++ operator).  

Specialize the signature of your original definition (which relies on subtracting the arguments passed to 
the function) so that instead of taking arguments of the parameterized type, the function template takes 
pointers to the parameterized type as its arguments.  Add a line to each of the definitions so that it prints 
out a unique message (so you can see which one is being called when your program is run). 

Again call the counting function using appropriate iterators: pointers to the start of the array and to just 
past the last element in the array in the first case, or the list’s begin() and end() methods in the second 
case (hint: now both of them should work). Build and run your program, and as the answer to this 
exercise, please describe what happens (and why you think it does that) in each of those cases. 

4. Certain operators and functions must be available for the parameterized types (since otherwise the code 
will not compile).  As the answer to this exercise, for each of the function template definitions you 
developed in the previous exercise, please list all of the methods (including constructors) and operators 
that must supported for the parameterized type in order for that definition to work with it. 

5. Add another specialization of the function template that is fully specialized for pointers to integers: it 
should have an empty template parameter list and should take two pointers to integers as its arguments. In 
addition to computing and returning the absolute value of the distance between the passed pointers, this 
definition should print out all of the integers in the range on a single line, with spaces separating them. As 
the answer to this exercise describe how the output of your program changed between the previous 
exercise and this one. 

6. Add another specialization of the function template that is fully specialized for pointers to characters: it 
should have an empty template parameter list and should take two pointers to characters as its arguments. 
In addition to computing and returning the absolute value of the distance between the passed pointers, this 
definition should print out all of the characters in the range on a single line, with no intervening spaces.  
In your main function declare and fill in an array of characters and print out the result from calling the 
counting function using pointers to the start of the array and to just past the last element in the array.  As 
the answer to this exercise, describe how the output of your program changed between the previous 
exercise and this one. 

PART II: ENRICHMENT EXERCISES (optional, feel free to do the ones that interest you). 

7.  As the answer to this exercise, please respond to each of the following questions: (1) Which additional 
methods and/or operators that must be supported for the argument types in exercises 5 and 6 beyond those 
required in the previous exercises? (2) Is the set of type requirements imposed by one of the definitions in 
the previous exercises more strict than in any other definition (and if so in what way)?  (3) How many of 
the definitions would be able to work (e.g., if other more specific definitions were not provided) with 
pointers to characters? (4) How many of the definitions would be able to work (e.g., if other more specific 
definitions were not provided) with pointers to double precision floating point numbers? 

8. Code up the print function template examples from the lecture slides, and as the answer to this question 
describe any challenges you ran into while doing that, as well as any observations you may have about 
how those templates work and how other types we’ve not considered would work with them. 


