Asssignment 1 (Update 1)

[bookmark: _GoBack]In this class you will solve several exercises with knowledge from our prior and future classes.

Exercise 1:
This is a warmup exercise, write a program which takes in one whole number (an integer) and checks wheter it is a prime number. The program only allows numbers which are >= 3, everything else should be considered wrong input. This is a warmup so do not spend too much time on it. When you send in the main in a zipped folder called prime.zip.

Exercise 2 (cin, cout, functions):
In this exercise you will implement the body mass index program. The main file shall be in a zipped folder called bmi.zip.

In this program you will start by informing the user the purpose of the program which is to calculate the persons body mass index. More information on the body mass index and their 4 categories: https://en.wikipedia.org/wiki/Body_mass_index.

Write a program which will read a person’s height and weight, create a function which will calculate the person’s Body Mass Index. Then create a separate function which will print out in which of the 4 categories (underweight, normal, overweight, obese) the person is in.

Exercise 3 (arrays, new operator, parameter by reference):
In this exercise you will extend the body mass index program. The main file shall be in a zipped folder called bmiarrays.zip.

In this program you will start by describing what the program does just like in exercise 1. But this time you will ask the user for how many individuals they want to calculate the body mass index. 

Then use a loop (for or while loop) to read the weight and height of all of the individuals and calculate their body mass index. Use a c-style array to store all of the body mass indexes. 

Last step is creating a function which calculates the average BMI of the group. This function needs to the array as a parameter by reference (you cannot pass c-style arrays to functions as value it has to be by reference, Hint: * operator). Then we need to print out in which category the group belongs (reuse the method you made in the exercise before this one). 

Exercise 4 (struct, vector):
In this exercise you will extend the body mass index program to use vectors instead of c-style arrays and structures to story input information. The main file shall be in a zipped folder called bmivector.zip.

This program will work exactly the same way as the program in exercise 3, but we will use vectors to store the structures which will hold the height and weight information of every individual we input into the program.

Create a structure which will store the height and weight of every individual. Create a function which will read in the persons height, weight, and return a structure with the height and weight set.

Store the structure in a vector using the push_back method to add it to the array. Then refactor your method to calculate the average bmi of the group to take a vector parameter as reference to calculate the average BMI of the group. 

Exercise 5 (Enumerators):
In this exercise we will yet again extend our program. The main file shall be in a zipped folder called bmienumerators.zip.

We will add an enumerator for the 4 different BMI Categories and a function which take in the BMI and returns an enumerator value (that represent the category of the individual). We will extend our structure to also hold the BMI category using our enumerator. 

Exercise 6 (using vectors):
In this exercise we will further extend our program from exercise 5. The main file shall be in a zipped folder called bmivectors.zip.

This program will work exactly like the program in exercise 5 and we will add functionality at the end of the program. We will add a function which will iterate through all of records and return a new vector with only records of people who are underweight. We will then output the number of people who are underweight and the average BMI index of that group.

Exercise 7 (vectors by reference)
In this exercise we will modify the program we made in exercise 6. The file shall be named bmivectorref.cpp.

In this program we will modify the function which returns a new vector of underweight people to take our vector of records by reference. We will still return a new vector of underweight people; we will also remove them from the vector we passed in by reference using the erase function. This will modify the vector and remove them from the vector in all of the program.

At the end of the program will print out the average BMI of the group after we removed all of the underweight individuals and print out the average BMI of the underweight group. 

Exercise 8 (classes):
In this exercise we will change our struct for a class. The file shall be named main.cpp, person.hpp and person.cpp. The files shall be in a zipped folder called bmiclass.zip.

Our new class Person, will have two variables height and weight. It will have a function which calculates the users BMI and returns it. We will also have a method which dynamically calculates the category of the user based on their BMI and return the corresponding enumerator value for their category.

In our main program we will remove our methods which calculate the BMI from the struct and the category. We will also create a class instead of a struct and store the class inside the vector. We will use the class to do all of the heavy lifting for us instead of having methods in the main file. In all other respects our program will behave the same as in exercise 7.

Exercise 9 (constructors):
In this exercise we will add a constructor to our class which will handle reading values using cin. The file shall be named main.cpp, person.hpp, and person.cpp. The files shall be in a folder called bmiconstructor.zip.

We will add a constructor to our class which will read in values from the console so we can remove our method from our main program and let the class handle it for us. The method should also make sure the user inputs a legal value, if the value is illegal (weight Is <= 0, or height <= 0) we should prompt the user to input the value(s) again. Also add two convenience constructors which allows us to input the weight and height for the person.

We will then remove the method which creates the class from the main program and instead use the constructor which reads in the values for us.

Exercise 10 (Inheritance):
In this exercise we will radically change our program. We will change our Person class to an abstract data type which we will inherit two classes from.

Our person class will have four protected variables, firstName and lastName of type string, weight and height of type. Create the getters and setters for all variables following C++ naming convention.

We will add three constructors. A default empty constructor which will use cin and ask the user for all of the necessary information to setup his user. That is his firstName, lastName, height and weight.

We will create a function which called calculateBMI() which returns a double value which will be virtual. We will also add another function called bmiCategory() which will return an enum with one of four possible categories: underweight, normal, overweight, obese. Implement the bmiCategory method as you normally would. The calculateBMI() method should always return 0 and do no other work.

We will add another method print() which will print to the console in one line the firstName, lastName, height, weight, BMI and BMI Category. This method will also be virtual and do nothing in the person class.

We will create two subclasses. One named personUSA and the other personEU. As the people from the USA need to be different, they will input their height in inches and weight in pounds. While the class for Europeans will use the standard unites of measurements of meters for height and kilograms for weight.

In both of these subclasses we will override the default constructor to use cin to input the values for the person and notifying the user what kind of values we expect for the weight and height.

We will also override the calculateBMI() method, where we will use different equations depending on which class we are using as they have different units of measurement. 

We will also override the print() method, which needs to be marked virtual in both derived classes. It will print the firstName, lastName, height (meters/inches), weight (kg/pounds), BMI and BMI Category. Make sure to have the correct unit of measurement in the print method.

The final step is to add to your program when you add a user, to know which country he is from to create the correct instance and ask the correct questions.

Send all of the files, including the main.cpp, in a folder called bmiInhertiance.zip.


