ITI1120
Assignment 1, Question 1


Assume that you intend to open a software store, but first you want to do a market study to find out the costs. Your research shows that the monthly basic expenses would be $8,500 (space rental, employees’ salaries, electricity, heating, taxes, etc.). To this cost you will need to add the cost of your merchandise. In average, the cost of a software package is estimated to $28.50 (including tax). You do not know exactly how many software packages you will be able to sell each month, and therefore you do not know how much merchandise to buy (the number of software packages that you plan to buy is the estimated number of sales plus 200 packages, in order to make sure that you have enough merchandise at the end of the month or in case the sales are bigger than your expectations).
	
a) Write an algorithm that calculates your total monthly expenses, given an estimated number of sales (software packages) per month.

Main algorithm
GIVENS: (none)
RESULTS: (none)
INTERMEDIATES:  Sales (the estimated number of sales per month)
                                 Expenses (the total cost of all monthly expenses)
HEADER:   main( )
BODY:
          Print (“Please enter a value estimating the total number of sales per month:”)
          Sales  ReadReal( )

          Expenses  CalculateExpenses(Sales)
                  
           PrintLine (“The total monthly expenses would amount to $”, Expenses)

Method
GIVENS: Sales (the estimated number of sales per month)
RESULTS: Exp (the total cost of all monthly expenses)
INTERMEDIATES:  BasicExp (cost of the basic monthly expenses, $8500)
                                 CostMerch (cost per unit of merchandise, $28.50)
                                 ExcessMerch (additional merchandise added to the estimated number      
                                                                       of sales per month, 200)
HEADER:    Exp  CalculateExpenses(EstSales)            
BODY:
          BasicExp  8500
          CostMerch  28.50
          ExcessMerch  200

          Exp  BasicExp + CostMerch * (EstSales + ExcessMerch)
b) Trace your algorithm for an estimated number of 1500 sales per month.

Table 1 – Table for the main algorithm:
                  Interaction with user:
                           Please enter a value estimating the total number of sales per month:
                           1500
                            The total monthly expenses would amount to $56950

	Statements
	Sales
	Expenses

	Initial values
	?
	?

	1. PrintLine(“Please enter a value estimating the total number of sales per month”:)
	
	

	2. Sales  ReadReal( )
	1500
	

	3. Call Expenses  CalculateExpenses(Sales)                                                 See table 2
	
	

	[image: ]4. PrintLine(“The total monthly expenses would amount to $”, Expenses)
	
	56950






Table 2 – Table for Exp  CalculateExpenses(1500)
	Statements
	EstSales
	BasicExp
	CostMerch
	ExcessMerch
	Exp

	Initial Values
	1500
	?
	?
	?
	?

	1. BasicExp  8500
	
	8500
	
	
	

	2. CostMerch  28.50
	
	
	28.50
	
	

	3. ExcessMerch  200
	
	
	
	200
	

	4. Exp BasicExp + CostMerch * (EstSales + ExcessMerch)
	
	
	
	
	56950












Java Transcription - 
// ITI 1120 
// This program calculates the total monthly expenses of a software company,
// given an estimated number of monthly sales.
class Expense
{  // the main method contains all interactions with the user
 public static void main (String[] args)
 { // DECLARE VARIABLES/DATA DICTIONARY
double sales; //The estimated number of sales per month
double expense; //The total monthly expenses given the number of sales

 System.out.println("ITI1120 Assignment 1, Question 4");
 System.out.println(" ");  
   // READ IN GIVENS
 System.out.println("Please enter a value estimating the total monthly sales:");
 sales= ITI1120.readDouble();
  expense=CalculateExpense(sales); // Calling the CalculateExpense method
 // PRINT OUT RESULTS AND MODIFIEDS
System.out.println("Given " + sales + " monthly sales, the company's total monthly expenses would amount to $" + expense + ".");
 }
 // the 'main' method calls the CalculateExpense method to do all processing
 public static double CalculateExpense(double estSales)
 {// DECLARE VARIABLES/DATA DICTIONARY
 double basicExp = 8500; //The monthly basic expenses to run the company
double costMerch = 28.50; //The cost for each unit of merchandise
double excessMerch = 200; //The amount of excess merchandise purchased other than the estimated amount of sales
double result; //The monthly expenses of the company given the estimated sales
 // BODY OF ALGORITHM
 result = basicExp + costMerch * (estSales + excessMerch);  
 // PRINT OUT RESULTS AND MODIFIEDS
return result;
 }
}
ITI1120
Assignment 1, Question 2


Assume that you intend to open a software store, but first you want to do a market study to find out the costs. Your research shows that the monthly basic expenses would be $8,500 (space rental, employees’ salaries, electricity, heating, taxes, etc.). To this cost you will need to add the cost of your merchandise. In average, the cost of a software package is estimated to $28.50 (including tax). You do not know exactly how many software packages you will be able to sell each month, and therefore you do not know how much merchandise to buy (the number of software packages that you plan to buy is the estimated number of sales plus 200 packages, in order to make sure that you have enough merchandise at the end of the month or in case the sales are bigger than your expectations).

a) You want to establish a relation between the profit that you hope to have each month and the average sale price of a software package in your store. Design an algorithm that calculates the average sale price of a software package, given a desired profit, an estimation of your total monthly costs, and an estimated number of sales per month. To do this, you need to first calculate the necessary income given your desired profit and your total monthly costs, then to divide this income by the estimated number of sales per month.


Main Algorithm
GIVENS: (none)
RESULTS: (none)
INTERMEDIATES:  NumSales (the estimated number of sales per month)
                                 DesiredProfit (the desired profit per month)
                                 EstExpense (the estimated cost of expenses per month)
                                 UnitPrice (the average sale price of a software package)
HEADER:   main( )
BODY:
          Print (“Please enter a value estimating the total number of sales per month:”)
          NumSales  ReadReal()
          Print (“Please enter a value for the desired monthly profit:”)
          DesiredProfit  ReadReal()
          Print (“Please enter a value for the estimated monthly expenses of the store:”)
          EstExpense  ReadReal()

          UnitPrice  CalculatePrice(NumSales, DesiredProfit, EstExpense)
                  
           PrintLine (“The average sale price of a software package should be $”, UnitPrice)




Method
GIVENS: NumSales (the estimated number of sales per month)
                DesiredProfit (the desired profit per month)
                EstExpense (the total cost of all monthly expenses)
RESULTS: Price (the average sale price of a software package)
INTERMEDIATES: (none)
                                                                       
HEADER:    Price  CalculatePrice(Sales, Profit, Expense)            
BODY:
          Price  (Profit + Expense) / Sales
          
   
b) Trace your algorithm to find the sale price you should ask for a software package, in order to obtain a desired profit of $5,000, if the total monthly cost is $45,900 and the estimated number of sales is 1,000 software packages per month. 

Table 1 – Table for the main algorithm:
                  Interaction with user:
                           Please enter a value estimating the total number of sales per month:
                           1000
                           Please enter a value for the desired monthly profit:
                           5000
                           Please enter a value for the estimated monthly expenses of the store:
                           45 900
                           The average sale price of a software package should be $

	Statements
	NumSales
	DesiredProfit
	EstExpense
	UnitPrice

	Initial values
	?
	?
	?
	?

	1. PrintLine(“Please enter a value estimating the total number of sales per month:”)
	
	
	
	

	2. NumSales  ReadReal( )
	1000
	
	
	

	3. PrintLine(“Please enter a value for the desired monthly profit:”)
	
	
	
	

	4.  DesiredProfit  ReadReal( )
	
	5000
	
	

	5. PrintLine(“Please enter a value for the estimated monthly expenses of the store:”)
	
	
	
	

	6. EstExpense  ReadReal( )
	
	
	45 900
	

	7. Call UnitPrice  CalculatePrice( NumSales, DesiredProfit, EstExpense)                           See Table 2
	
	
	
	

	8. PrintLine(“The average sale price of a software package should be $”)
	
	
	
	50.9
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Table 2 – Table for Price  CalculatePrice(1000, 5000, 45900)
	Statements
	Sales
	Profit
	Expense
	Price

	Initial Values
	1000
	5000
	45 900
	?

	1.  Price (Profit + Expense) / Sales
	
	
	
	50.9





















ITI1120
Assignment 1, Question 3

Using your algorithms from Question 1 and Question 2, write an algorithm to calculate the increase of the sale price of a software package needed in order to increase your profit from a current desired profit value to a larger desired value (for example from $5,000 to $6,000), given an estimated sales per month (therefore this algorithm takes three given variables). Note that the total monthly costs should be calculated by calling the algorithm from Question 1 (assume that the basic monthly costs and the average cost of a software package are the same as in Question 1), and the sales prices should be calculated by calling the algorithm from Question 2.

Main Algorithm
GIVENS: (none)
RESULTS: (none)
INTERMEDIATES:  NumSales (the estimated number of sales per month)
                                 InitialProfit (the current desired profit per month)
                                 FinalProfit (the larger desired profit per month)
                                 PriceIncrease (the required increase in the sale price per software package)
HEADER:   main( )
BODY:
          Print (“Please enter a value estimating the total number of sales per month:”)
          NumSales  ReadReal()
          Print (“Please enter a value for the currently desired monthly profit:”)
          InitialProfit  ReadReal()
          Print (“Please enter a value for the final desired monthly profit:”)
          FinalProfit  ReadReal()

          PriceIncrease  CalculateIncrease(NumSales, InitialProfit, FinalProfit)
                  
          PrintLine (“The sale price of each software package should increase by $”, PriceIncrease)

Method CalculateIncrease
GIVENS: NumSales (the estimated number of sales per month)
                InitialProfit (the current desired profit per month)
                FinalProfit (the larger desired profit per month)
RESULTS: PriceIncrease (the required increase in sale price per software package)
INTERMEDIATES: Expense (the monthly expenses of the company for the estimated number of sales)
                                                                       
HEADER:    PriceIncrease  CalculateIncrease(Sales, Profit1, Profit2)            

BODY:
          Expense1  CalculateExpense(Sales)
          PriceIncrease  ((Profit1 + Expense) / Sales) – ((Profit2 + Expense) / Sales)


Method CalculateExpense
GIVENS: Sales (the estimated number of sales per month)
RESULTS: Exp (the total cost of all monthly expenses)
INTERMEDIATES:  BasicExp (cost of the basic monthly expenses, $8500)
                                 CostMerch (cost per unit of merchandise, $28.50)
                                 ExcessMerch (additional merchandise added to the estimated number      
                                                                       of sales per month, 200)
HEADER:    Exp  CalculateExpense(EstSales)            
BODY:
          BasicExp  8500
          CostMerch  28.50
          ExcessMerch  200

          Exp  BasicExp + CostMerch * (EstSales + ExcessMerch)
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