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Algorithms and the problem-solving process

1.     Objectives
In this assignment, we expect you to do the following:

         Follow all instructions
         Write clear algorithms without too much or too little information.
         Become more comfortable with writing script files
First skim, and then carefully read the entire assignment before starting any tasks.  
 
2.     Weekend Spending


Every week you receive your paycheck on Monday morning, and you have no savings.  After you get paid, you need to buy several food items and pay a few bills.  After work on Friday, you are leaving for a weekend getaway.  Given the information below, you want to know how much money you have in your budget to spend on your trip.


Write a program that asks the user for the following weekly information:


- 
size of paycheck

· rent cost

· grocery costs

· insurance costs

· credit card payment

· utility costs

Your program should then return the amount that you have to spend on your trip.
Submit your answer in an m-file called budget.m.  At the bottom, put the results of a few test runs.
Possible code:

% Student's Name   999999                                July 3, 2003

% This program calculates the money left for spending on the weekend.

% INPUTS:
(all of type double) size of paycheck, rent cost, grocery 

%           costs, insurance costs, credit card payment, utility costs
% OUTPUTS:
double representing money left to spend on the weekend

pay = input('Size of paycheck:  ');

rent = input('Rent cost:  ');

grocery = input('Grocery costs:  ');

insurance = input('Insurace costs:  ');

creditcard = input('Credit card payment:  ');

utilities = input('Utility costs:  ');

amount_to_spend = pay - rent - grocery - insurance - creditcard - utilities;

if amount_to_spend > 0

   disp(['Your budget for the weekend is ', num2str(amount_to_spend), ' dollars.'])

else

   disp('You have no more money for the weekend.')

end

Sample output:

» budget

Size of paycheck:  1500

Rent cost:  500

Grocery costs:  75

Insurace costs:  30

Credit card payment:  60

Utility costs:  120

Your budget for the weekend is 715 dollars.

3. After the Decimal…
The problem: 

Suppose you are given a random number, and you want to get rid of all the numbers to the left of the decimal place.  

Write an algorithm for this task.


If you wrote a program that did this and gave it the number 234.45634, then the program would output 0.45634.

You may want to look at the Matlab function round for some ideas.

DO NOT WRITE A PROGRAM FOR THIS.


Label this as Question 1, and save it in a document called HW2.doc.

When type help round, we see that after the description, we should see also FLOOR, CEIL, FIX.  FLOOR is the most appropriate function for our purposes.  This function floor(X) returns the greatest integer which does not exceed X.

Algorithm:

Prompt the user to input a number, n

Find the integer part of n by using the FLOOR function

Subtract integer part from n

The part after the decimal remains

Note:  Negative numbers must be handled differently, but are not considered here.

4.     Age
Write a program that does the following:

Asks the user for his birth year, birth month, and birth day, and then outputs the user's age.

Name your m-file age.m

Hint: Use the help and lookfor functions to learn about Matlab date functions and how Matlab deals with dates.

 

At the top of age.m, put your name, student ID, and the date.  At the bottom, put your results from entering a birthday.

Possible code:

% Student's Name   999999                                July 3, 2003

% This program calculates a person's age in years.

% INPUTS:
doubles representing birth year, month and day

% OUTPUTS:
double representing age in years

birthYear = input('Please input your birth year:  ');

birthMonth = input('Please input your birth month:  ');

birthDay = input('Please input your birth day:  ');

your_age = floor(now - datenum(birthYear, birthMonth, birthDay))/365;

disp(['You are ', num2str(your_age), ' years old.'])
Sample output:

» age

Please input your birth year:  1985

Please input your birth month:  4

Please input your birth day:  26

You are 18.1973 years old.

Possible alternate code and output:
% INPUTS:
string representing person's birthday in dd-mmm-yyyy format

% OUTPUTS:
double representing age in years

birthday = datenum(input('Please input your birthday (dd-mmm-yyyy):  ','s'));

your_age = floor(now - birthday)/365;

disp(['You are ', num2str(your_age), ' years old.'])
» age

Please input your birthday (dd-mmm-yyyy):  26-apr-1985

You are 18.1973 years old.

5.     Submitting Your Work
Type your name, student ID, and the date at the top HW2.doc.  Print the document along with budget.m and age.m. Staple them together and give the signed assignment to the instructor or teaching assistant.
 
