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1.

A CircusAnimal is to be represented as an object with the following members:


Two strings, for its name and species,


Two ints for its purchase price and the number of children it has eaten.

The Circus Database Manager (Ms. Ethyl Sprockett) has decided that the CircusAnimal objects must be stored in an Ordered Binary Tree ordered on the animal's name.

a.

Define the necessary structs or classes, and define an add method for the tree. The add method should take as parameters a new animal's name, species, and price; it is assumed that new animals will not have eaten any children yet. You should make it possible to do something like this:


AnimalTree creatures;


creatures.add("Timmy", "Tiger", 9500);


creatures.add("Oinky", "Seal", 875);


creatures.add("Disappointo", "Clown", 85);


etc.

b.

Define another tree method called FindMostEfficient. The add method should take just one parameter, a string representing a species. It must find, and return the name of, the most efficient animal of that species in the tree. The efficiency of an animal is a measure of value-for-money: the number of children it has successfully eaten divided by its purchase price. It should be possible to do something like this:


string spec = "Clown";


cout << creatures.FindMostEfficient(spec) 

          << " is our most cost-effective " 

          << spec << ".\n";

c.

What are the best and worst possible times for your add and FindMostEfficient methods, relative to (or as a function of) the total number of animals?

Under what circumstances would those best and worst times arise?

2.

I want a large two dimensional array of numbers, with 300 rows and 800 columns. I am considering each of these three declarations as the basis for this array:


double A[300][800];


double * B[300];


double * * C;

a, b, c.

For each of those three possibilities show the correct C++ code for


Completely setting up the arrays and ensuring that every number is set to zero,

and then for

Destroying those arrays and allowing their memory to be re-used, to whatever extent is possible.

d.

Briefly describe the relative advantages and disadvantages of the three possibilities.

3

Take whichever of these declarations of a 300(800 array of numbers you are most comfortable with.


double A[300][800];


double * B[300];


double * * C;

and assuming that the array has been successfully created and filled with data:

a.

Show how to store all of those numbers in a disc file in a very efficient way. There must be no possibility of any loss of precision in the data, and there must be no wasted space (the resultant file must be as small as is reasonably possible). Make sure your solution would work under both unix and windows.

b.

Write a program or function that would scan the file created by part a, to find the average of all the numbers that appear in it. Your answer must be as fast as possible, with the restriction that it must not use more than one quarter of a megabyte of memory for data storage.
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Draw a picture of what you imagine the inventor of C++ to look like.

