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1.
(33%)
To aid researchers in hippopotamus studies, the chief hippopotamologist has commissioned you to provide software that will record all sightings of hippopotamusses made over a period of a year from an automated viewing station in Tanzania.

Each sighting provides only two pieces of information:

a) the Hippopotamus Identification Number (HIN) of the animal observed
b) its weight in pounds

a.

Give a struct or class definition suitable for implementing a linked list of these observations.

b.

Give the declaration of a variable suitable for holding this linked list.

c.

Write a function that will add a new observation to the list.

d.

Write a function that computes the average weight of all the hippopotamusses in the list, correct to the nearest pound, and prints it in the form

The average weight was XXX pounds.

e.

Write a function that will find the heaviest hippopotamus ever observed, and return his HIN as its result.

2.
(33%)
Explain the following, with short, sharp, accurate answers. 
a.

What is the difference between struct and class in C++?

b.

In object oriented programming, what does “method” mean?

c.

What do public and protected mean, and why would you ever use them?

d.

What are “get” and “set” accessor methods, and when are they needed?

e.

What is a constructor?

f.

What do new and delete do? why do we need each of them?

3.
(33%)
You should be aware of three ways of storing large amounts of information in a program: Linked lists, Arrays of the simple kind, and Dynamically created arrays that are accessed through pointers. Each of those three ways has its own advantages and disadvantages, and may be best in certain circumstances.
a.

Briefly describe the differences between the three, giving the good and bad points of each.

b.

Briefly state the circumstances that would make each of the three the best choice.

c.

Which would have been the best choice for question 1, and why?

d.

Specifically considering these two kinds of declarations:



int A [size];



int * B = new int [size];

What are the practical differences?
Hints: What can be changed, how do you access them, how long do the arrays survive in memory, what are the restrictions on “size”, what problems may arise, ......

4.
(1%)
Draw a picture of a hippopotamus hiding behind a tree. Her name is Esmeralda, and she was only observed twice at the viewing station mentioned in question 1. The chief hippopotamologist’s name is Janice and she is afraid of monkeys. Do not draw Janice or any monkeys, just Esmeralda.

