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Control structures are used in the context of a program to analyze and determine the flow of control. This therefore implies that the control structures are used in decision making process to ensure determine the structure and conditions that are necessary for the performance of the system. The conditions that are required to enhance the operation of the system can be determined using the control structures declared in the context of the program.
	The main implementation of the programs is dependent on a pre-defined structure that is used to determine the level of control and access of the data structures that are declared.
The sequence of a program is the default order in which instructions and the blocks of code are executed. Iterative approaches can be used in the context of a program to determine the instructions that must be executed for a given period of time. The execution time taken to complete an instruction is determine by the sequence of operations. The main methods contains the execution instructions that are used to enhance the operation and the performance of the program.
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A const keyword is used in declaration of variables whose instance can not be changed. The keyword is used to declare constant fields whose expressions can not be updated throughout the entire application (Deitel, and Deitel, 2016). The values can be changed and updated if the variable is set to a constant number.
	Preprocessor directives can not be used to declare constant variables using  the CONST keyword. These variables can only be declared in methods and can not be modified using static modifiers.
A variable is used as a storage area with some memory used to store reference to values and grows depending on the size of the values used. A constant is similar to a variable and cannot be modified during the entire execution of the program (Miles, 2019).

A data type is a data format that is used to specify the size and the type of variables values. Examples of data types include:
· Strings.
· Arrays.
· Floating points.
· Integers.
· Characters.

Data types can be grouped into values and reference types. Values types include: int, float, bool , char while reference types include: class , array and interface types.
Data types are used to determine the amount of space and memory that a given type requires to store the values of a defined variable.



Type casting is used to convert one data type into another using both implicit and explicit type conversions. During implicit type conversion the significance of the data stored in the variable is not lost (Sharp,  2016).

Implicit type conversion.

Short x0 = 23;
int b0;
// implicit conversion
b0 = x0;

The value of type short is converted to an int without losing the significance of the declared value. Explicit type conversion is used to force conversions of the data types in the case where the types are used to store different operands (Jamro, 2018).

Explicit type conversion.

Int resultx , var1 = 10, var2 = 20;
// calculate the result using division
resultx = var1 / var2;

After the division operation is performed , the value is stored in the result and leads to an integer format since the type does not consider the fraction operation. To force the conversion of the type values , explicit type casting is used in this case.





The flow of control in the context of a function is dependent on the control structures used. The basic types of control structures include:
· Sequential.
· Selection.
· Repetition.

Sequential is the default mode that is used in the execution of code statements , generally one line after another. Selection is used to control branching and decisions between alternative paths in the context of a defined function (Cleary,  2019). Repetition is used for looping and repeating the execution of a code multiple times.

Selection statements include:
· if
· if / else
· switch

Repetition statements include:
· while
· do / while
· for

For loop

This loop contains a starting point and an ending point.
for(int p0 =0 ; p0 < 10; p0++){ Console.WriteLine(p0 + “ “);}
The values are printed to the console in the range from the starting point until the last elements reaches the ending point.


While loop

This loop contains an initializer, increment and decrements conditions at distinct places. The format of a while loop can be denoted as follows:

while(some condition) {
// statements
// increment / decrement operations
}

do while

The loop contains an initialization that checks if a statement is true. If the statement is false, the code blocks executes the conditions only once.

// initialization
do {
// statements
// increment / decrement operations
} while (condition);
The loops are used to achieve repeating statements that are used to execute multiple instructions using the same lines of code.


[bookmark: __RefHeading___Toc775_3462092042]Part B

The program operates by prompting the user for the height and the width of a given widow. The range for both the height and the width of the widow are specified such that the value supplied by the user from stdin should belong to that range (Burns,  2019).
	The program then determines the length and the area of a wood and glass calculated from the parameters of the window provided by the user. If the user provides a non-positive integer for the width of the height, a loop is used to ensure that the user supplies a positive integer.
A do / while repetitive structure is used to prompt the values from the users and continues to executes the statements while checking if the values of the widths and the heights provided by the user is positive.
CONST  keyword is used to initialize the double values used to store the maximum and the minimum values for the width and the height (Sapundzhi, and Popstoilov, 2019).
The following instructions can be used for the execution and compilation of the program .
After compiling the program , the executable program can be run on the command-line.
[image: ]
Figure 1:Prompt for the width of the window.

The program begins by prompting the user for the width of the window in a range between 0.0 and 5. If a user provides a value that is not in the range, the do loop keeps executing to prompt the user for a valid value in the range.

[image: ]
Figure 2:Invalid user input.
After a valid value in the given range is provided , the program then prompts for the height of the window.

[image: ]
Figure 3:Prompt for the height of the window.



Again , if the user provides a value that is not in the given range for the height , the do loop continues with execution until the user provides a value that is in the range.

[image: ]
Figure 4:Invalid height value.

If both the values of the height and the width are in the required range , the program then calculates the area of the glass and the length of the wood.

[image: ]
Figure 5:Computation for the area and the length.



The program contains the implementation of a class Program whose main method contains the declaration and the initialization of the variables used in the context of the application.

[image: ]
Figure 6:main method.

Repeating do / while loops are used in the context of the program to prompt the user for the values of the height and the width. The values must be in the range specified (Li, Fang,  Huang, and Nie,  2016).

[image: ]
Figure 7:Prompt for the width of the window.
[image: ]

Figure 8:Prompt for the height of the window.


If the conditions for the values of the width and the height are satisfied , then the program uses a mathematical computation formula to determine the values for the length and area.

[image: ]
Figure 9:Mathematical computation of the values.

The calculated values are then printed to the console.

[image: ]
Figure 10:Print the values to the console.

The return types for the program include both the height and the width. Other declared variables in the context of the program include:
· widthString,
· heightString,
· woodLength,
· glassArea.
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Exercise 1
A program that calculates the average marks for a given student. The program prompts the users for the student details and the marks for given subjects. If all the values provided by the user are valid , the program calculates the average marks , percentage and the division.

[image: ]
Figure 11:Variables to store the values.
The variables declared are used to store the values for the student marks , percentage and the division of the student. The percentage is calculated based on the total number of subjects and the total marks calculated from the subjects.

[image: ]
Figure 12:Prompt the user for the marks.


The values for the subjects and the student details are read from stdin.
Computing for the total, average and the percentage from the student marks relies on a mathematical based formula.

[image: ]
Figure 13:Compute for the total and the percentage.
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Figure 14:Determine the division.

The values are then printed to the console.

[image: ]
Figure 15:Print the details to the console.
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Figure 16:Prompt for marks and student details.

[image: ]
Figure 17:Print the details to the console.

Exercise 2
The program prompts the user for the radii of the circle and determines the area of the shaded region. The area of the given circle is calculated using PI * r * r.
Inbuilt pow() function is used to determine the power of the value of the radii provided.
[image: ]
Figure 18:Variables declaration.
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Figure 19:Prompt the user for the value of the radii.

[image: ]
Figure 20:Values of the radii.
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Figure 21:Print the area to the console.

After the user enters the value for the radii, the area of the given region is calculated and printed to the console.



Exercise 3

Implementation of program that prompts for the student entry list and their corresponding marks for the examination and the coursework. The program then  prints the average marks and the number of students who have not met the required criteria (Michaelis,  2018).
The implementation of a program relies on the use of structures and functions to store the list of students. A loop is used to list all the students provided and calculate the average marks.
The division for a given student is calculated based on the average marks scored for a given student. For instance , if the weight for the examination and the coursework is above the 50% mark, then the student contains a pass. All other students whose entry marks fall below the weight contains a fail.
Structs are declared in the context of the program to store all the details of the students including the names , marks and the roll-no for each of the students (Strauss,  2019). The total number of students that are contained in the list is determined. The program then prompts the user for all the student details within the range of the maximum number of students.
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Figure 22:Flow chart.
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The methodologies that are used in the context of the program are used to enhance the operations and the performance of the application. Different mechanisms can be applied to ensure that the application performs it’s operations depending according to the defined requirements.
	Different types of control structures and loops can be used to ensure that an application executes and performs according to the stipulated instructions.
Testing is used to validate and verify that an application operates and performs it’s operations according to the defined structures. Different types of testing practices are performed at different stages in the program. For instance integration testing is performing during the process of merging the entire applications.
Unit testing can be performed during each of the development phase to ensure that the application meets the requirements and is able to operate successfully at that instance. Testing is usually performed at the end of a given process such that the implementation of that process is complete. Testing checks that the completed instance of that process performs according to the requirements.
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static void Main(string[] args)

{

double width, height, woodLength, glassArea;
const double MAX_WIDTH = 5.0;

const double MIN WIDTH = 6.5;

const double MAX_HEIGHT = 3.0;

const double MIN_HEIGHT = 0.75;

string widthString, heightString;
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do

{
Console.Write("Give the width of the window between " + MIN_WIDTH + * and * + MAX WIDTH + " :

widthString = Console.ReadLine();
width = double.Parse (widthString);
} while (width < MIN WIDTH || width > MAX_WIDTH);
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do
1{

Console.Write("Give the height of the window between * + MIN_HEIGHT + * and * + MAX_HEIGHT + " :
heightString = Console.ReadLine();

height = double.Parse(heightString);

} while (height < MIN_HEIGHT || height > MAX_HEIGHT);
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woodLength = 2 * (width + height) * 3.25;
glassArea = 2 * (width * height);
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Console.WriteLine("The leng of the wood is
Console.WriteLine("The area of the glass is

1

+ woodLength + * feet");
+ glassArea + * Square metres");
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// variables declaration to store the values
double s1, s2, s3, s_total, total;

double per;

String nm, div;
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Console.Write("Input the Roll Number of the student
s1 = Convert.ToInt32(Console.ReadLine());

Console.Write("Input the Name of the Student
nm = Console.ReadLine();

Console.Write("Input the marks of Physics :
52 = Convert.ToInt32(Console.ReadLine());
Console.Write("Input the marks of Chemistry
s3 = Convert.ToInt32(Console.ReadLine());
Console.Write("Input the marks of Computer Application :
s_total = Convert.ToInt32(Console.ReadLine());
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// calculate the total for the student
total = s2 + s3 + s_total;
per = total / 3.0;
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// determine the class using the percentage
if (per >= 60)

div = "First";

else

if (per < 60 & per >= 48)
div = “Second";

else
if (per < 48 & per >= 36)
div = "Pass”;

else

div = “Fail’;
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// print to console
Console.Write("\nRoll No : {0}\nName of Student : {1}\n", sl, nm);

Console.Write(*Marks in Physics : {0}\nMarks in Chemistry : {1}\nMarks in Computer Application
Console.Write("Total Marks = {8}\nPercentage = {1}\nDivision = {2}\n", total, per, div);
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Calculate the total, percentage and division to take marks of three subjects:

Input the Roll Number of the student :433

Input the Name of the Student :Marx

Input the marks of Physics : 43

Input the marks of Chemistry : 66 b
Input the marks of Computer Application : 34
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Calculate the total, percentage and division to take marks of three subjects:

Input the Roll Number of the student :433
Input the Name of the Student :Marx

Input the marks of Physics : 43

Input the marks of Chemistry : 66

Input the marks of Computer Application : 34

Roll No : 433

Name of Student : Marx

Marks in Physics : 43

Marks in Chemistry : 66

Marks in Computer Application : 34
Total Marks = 143

Percentage = 47.6666666666667
Division = Pass
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double r, area;

// initialize the value of PT
double PI = 3.14;
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Input the radii of the circle :
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// prompt the user for radii
Console.WriteLine(*Input the radii of the circle :
r = Convert.ToDouble(Console.ReadLine());
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Input the radii of the circle :
2
Area of Circle : 12.56
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