DIAGRAMS
1. A graphical representation of an algorithm: 
http://users.evtek.fi/~jaanah/IntroC/DBeech/3gl_flow.htm 

http://www.eng.iastate.edu/efmd/161algor.htm 
· Flowchart

· Graphical representation of an algorithm

· Drawn using symbols connected by arrows called flowlines
· Rectangle symbol (action symbol) 

· Indicates any type of action

· Diamond symbol (decision symbol)

· Indicates that a decision to be made

· Oval symbol: 

· Indicates beginning or end of a program, or a section of code (circles)

· When flowcharting a complete algorithm

· Oval containing "Begin" is first symbol

· Oval containing "End" is last symbol

· When drawing a portion, small circles used

A FULL SOLUTION TO THE PROBLEM

1. Problem description

Create a Windows console application that performs the following: The user should provide at least three integers, two for the dimensions of an array (at least 1x1) and at least one for the elements in the array (at least one). The application will then create the array with the first two integers and fill the array with as many integers as there are elements in the array, then it will sum the rows and columns of the array as well as the total of all elements.
1a. Input

The application takes as input two positive integers and an undetermined number of positive or negative integers. The number of inputs after the first two is dependent on the first two inputs themselves.

1b. Processing

The application only has a single method, Main, where all input and output is performed inside of a try/catch. Two do/while loops request positive integers for the array sizes to prevent negative input, then three arrays are created: one stores the inputs that will be requested and the other two are used to sum the rows and columns. A for loop is used to create custom sized string outputs for the output table. Then a nested pair of for loops requests integer values to fill the array, sums the rows, columns, and all elements of the array. A second pair of nested for loops performs the output, and finally, the catch statement processes any exceptions and outputs an error message if any invalid input is provided.
1c. Output

The application’s output, as shown below, requests two positive numbers to use for the array size, then more integers to fill the array. Once the array is full, the elements of the array are printed on the screen along with the sums of all rows and columns and the sum of all array elements.
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7.8  Formulating Algorithms: 

Counter Controlled Repetition
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Fig. 7.6 Pseudocode
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to solve the 

class-average problem.


2.  UML Diagrams and Flowcharts
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//********************************************************************************

// Description: Two positive integers are used to create an array. Consecutive integers are used to fill the array, // then the sum of all elements, rows, and columns are calculated and printed with the array itself.

//********************************************************************************

using System;

namespace SumOfArrayElementsTable

{

   class SumTable
   {

      static void Main(string[] args)

      {


   int Rows = 0, //declare and initialize the number of rows in the array

       Cols = 0, //declare and initialize the number of columns in the array

       sum = 0; //declare and initialize sum total of all elements

   string header = "\nThe array elements and their sums are:\n",


   
   dashes = "-----";


   try

   {



   //get two-dimensional array size


do


{



   Console.Write("Please enter a positive number of rows: ");



   Rows = Convert.ToInt32(Console.ReadLine());



} while (Rows < 0);



do


{




Console.Write("Please enter a positive number of columns: ");




Cols = Convert.ToInt32(Console.ReadLine());



} while (Cols < 0);

      

int[,] a = new int[Rows, Cols];



int[] rowSums = new int[Rows];



int[] colSums = new int[Cols];



for (int i = 1; i <= Cols; i++)



{



    header += "   ";



    dashes += "---";



} //end for



Console.WriteLine(); //output blank line



//get input values for two-dimensional array


for (int row = 0; row < a.GetLength(0); row++)



{



    for (int col = 0; col < a.GetLength(1); col++)



    {




   //get array elements



Console.Write("Please enter any integer: ");




a[row, col] = Convert.ToInt32(Console.ReadLine());




rowSums[row] += a[row, col]; //sum row elements



colSums[col] += a[row, col]; //sum column elements



sum += a[row, col]; //sum all elements


    } //end col input for


} //end row input for


   //output array elements and sums table


Console.Write("{0}     | Sum:\n     {1}\n", header, dashes);



for (int row = 0; row < a.GetLength(0); row++)



{



   Console.Write("     "); //output a tab character



   for (int col = 0; col < a.GetLength(1); col++)



   {




Console.Write("{0:D2} ", a[row, col]);



   } //end col output for



Console.WriteLine("| {0:D2}", rowSums[row]);



} //end row output for


Console.Write("     {0}\nSum: ", dashes);



foreach (int element in colSums)



{




Console.Write("{0:D2} ", element);



} //end foreach


Console.WriteLine("| {0:D2} = Sum Total\n", sum);


  }


  catch (Exception e)


  {



  Console.WriteLine("\n" + e.Message + "\n");


  }      

      }

   }

}

ANOTHER SOLUTION TO THE PROBLEM

Application: Simulate a craps game n times, where n is entered by the user. Provide statistics which show the number of games, number of times the player won with a corresponding percent [e.g. Console.Write("{0,12:F2}%", percentWon)] and number of times the player lost with a corresponding percent. Add the average number of rolls per game to your statistics. Use the table (column) format for the output. Moreover, implement keeping track all rollings as is shown the output in Fig.7.10. ed3 with a game #. Provide 2 flowcharts for 2 event handler methods in the window solution or one flowchart for the play method in the console solution.
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Problem description: Create a Windows GUI application that perform the following: The user should guess a number generated internally by the computer. Guess the number between 1 and n, where n should be entered by the user. Track the number of user’s steps to guess the number. Use the additional fields to inform the user if his guess was too high/low/correct. Also keep track of the total number of guesses taken.

Pseudocode:

OnGuessButtonClick{

If(FirstGuess){



ReadInMaximum



GenerateARandomNumber



SetGuessCountToZero



UnsetFirstGuessFlag


}

ReadInGuess


IncrementGuessCount


If(GuessTooHigh)



DisplayGuessTooHigh


If(GuessTooLow)



DisplayGuessTooLow


If(GuessCorrect){



DisplayGuessCorrect



SetFirstGuessFlag


}

}

Problem description: Modify the Date class of Fig 8.8 to perform error checking on the initializer values for the instance variables month, day, and year. Also, provide a method NextDay() to increment the day by one. The testing program, Class1, prompts the user for a set of initializer values then uses the NextDay() method to increment the day 40 times. The testing program Class1 and the Date class constructor should throw any appropriate exceptions. 
Pseudocode:

ReadInDayMonthYear 

If(valuesNotIntegers)

{

CatchFormatException

PrintErrorMessage

GoBackToBeginning

}

UseValuesToInitializeDateObject

If(valuesNotInRange)

{

ThrowExceptionInDateConstructor

CatchExceptionInMain

PrintErrorMessage

GoBackToBeginning

}

PrintDate

Block1

{

IncrementOneDay

PrintDate

}Repeat 40 times

Test Results:

THE VENDING MACHINE APPLICATION
Description:

This is a GUI program that mimics a vending machine.  There are 5 different items and each item as a randomly generated amount.  The user is asked to select an item.  The items are buttons, so the user simply has to click on the item.  The program will then prompt the user to enter an amount.  When the amount is entered, the user can either press enter, or click on the dispense product button below the text box.  The amount is then subtracted from the total for the product and displays the dispensed product and amount.  Error handling is in place to prevent the user from entering any thing but positive integers, as well as preventing the user from selecting more items than the machine has in stock.

Screenshot:
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5.9  Structured Programming Summary

Fig. 5.22

C#’s single-entry/single-exit sequence, selection and repetition structures. (part 2)
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5.9  Structured Programming Summary

Fig. 5.22

C#’s single-entry/single-exit sequence, selection and repetition structures. (part 3)
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Flowchart example:
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2. In the UML (the industry standard), each class is modeled in a class diagram as a rectangle (or an oval) with three compartments as follows:
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3. Other method to present classes using ovals and arrows
Legend:
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The diagram should have arrows (if needed) related to each method. This example missed them.
Composition Design of Point-Square-Cube
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Class name:  SumOfArrayElementsTable


list of variable declarations and properties:


Rows : int		header : string


Cols : int		dashes : string


sum : int		


list of methods:


+ Main (args : string[])


+ DisplayMessage()
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Class name: GradeBook





list of variable declarations and properties


count : int = 500


+ <property> CourseName : String





list of methods:


+ <constructor> GradeBook ( name :  string)


+ DisplayMessage()


-  Helper()


+ IsStudentPassed( name: string) : bool
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7.8  Formulating Algorithms: 
Counter Controlled Repetition

Set total to zero
Set grade counter to one

While grade counter is less than or equal to ten
	Input the next grade
	Add the grade into the total
	Add one to the grade counter

Set the class average to the total divided by ten
Print the class average 



Total  is variable - used to accumulate sum of a series of values

Initialize to zero to clear contents, before it is used

Counter - variable used to count



Fig. 7.6	Pseudocode algorithm that uses counter-controlled repetition to solve the class-average problem.





Jozef Goetz,s contribution, 2013
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