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C# VARIABLES – CHAR 
In C#, the Char data type represents a single Unicode character. At a high level, Unicode is a universal 

standard for defining the way characters are encoded by the computer. Familiar characters of every language 

can be represented by the char data type.  

Declaration and Initialization 
The char keyword is used to declare a variable that will store a character value. The most common way to 

initialize a char variable is by using a character literal, meaning you provide the literal character value for the 

variable.  

The critical thing to remember is that working with C#, character literals must be enclosed within single 

quotes ‘, ‘unlike the double quotes “ “ used for string literals.  

            char middleInitial = 'S'; 
            char luckyNumber = '7'; 
            char sharpSymbol = '#'; 

Sometimes, you will want to use a character that can’t be typed in a literal, such as a horizontal tab. This is 

common when you are working with the way information is displayed. To do this, you need to know the ASCII 

value for the character then cast that into a character data type. You can learn more about casting and 

converting from one data type to another in the “Data Type Conversion” blog post.  

An internet search for ASCII Table will provide you with many resources to get the ASCII value for any 

character. The value for the TAB character is 9. With this information, you can add a horizontal tab into your 

strings to help you align the display.  

            char tabSpace = (char)9; 
            Console.WriteLine($"Silent{tabSpace}John{tabSpace}Smith"); 
            Console.WriteLine($"Kate{tabSpace}Katie{tabSpace}Varghese"); 

By using the TAB character in this code, I can ensure the first, middle, and last names align properly in my 

display.  

Escape Sequences 
Some characters are used by C# to write the code and can not be simply assigned to a variable. An excellent 

example of this would be the single quote ‘ character. The following line of code will not compile.  

            char singleQuote = '''; 

To use the single quote as a literal value, you need to “escape” it. Escaping a character tells Visual Studio to 

ignore the usual meaning of character and use it as a literal. In this example, we want Visual Studio to ignore 

the standard meaning of the middle quote.  
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To escape a character, you place a backslash \ before it. When Visual Studio sees the backslash, it will treat 

the next character as a literal.  For the code to work, it would be changed to this:  

char singleQuote = '\''; 

Here is a list of characters that need to be escaped if you want to ignore the usual meaning of the character 

and use the alternate meaning.  

Character Standard Meaning Alternate Meaning 

Single Quote (\’) Encapsulate Character Values Literal Character ‘ 

Double Quote ( \”) Encapsulate String Values Literal Character “ 

Backslash  (\\) Escape Character Literal Character \ 

Lowercase N (\n) Literal Character n New Line 

Lowercase R (\r) Literal Character r Carriage Return 

Lowercase T (\t) Literal Character t Horizontal Tab 

Lowercase B (\b) Literal Character b Backspace 

 

Char Methods 
The strength of the Char object comes with its methods.  

CHARACTER CHECK  
Char provides several methods to check for a particular character type. Each of the following methods will 

return a Boolean TRUE/FALSE value as a result of the check.  

IsLetter – returns TRUE if the character is a valid letter 

IsLetterOrDigit – returns TRUE if the character is alphanumeric 

IsLower/IsUpper – returns TRUE if the case of the character matches the method call 

IsPunctuation – returns TRUE if the character is categorized as a punctuation mark 

IsSymbol – returns TRUE if the character is categorized as a symbol character 

IsWhitespace – returns TRUE if the character is considered whitespace. Whitespace characters are characters 

that create spaces for you to the “white” of the page. Whitespace characters include spaces, tabs, and 

newlines. 
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IsControl – returns TRUE if the character is a control character. Control characters are non-printing characters 

that control the format of the display. Some examples are carriage return, line feed, section break, column 

break. 

CHARACTER INFORMATION 
Other methods allow you to information regarding the character.  

GetNumericValue – returns the numerical ASCII value for the character you specify 

GetUnicodeCategory – provides the Unicode category in which the character belongs. 

            char.GetUnicodeCategory('#'); 
            char.GetUnicodeCategory(' ');   

The first line of code will return “OtherPuncuation.” The second line returns, “SpaceSeperator.”  

C# VARIABLES – STRINGS 
In C#, a string variable is a variable with a String data type that holds a text value. That text is made up of a 

collection of characters. Double quotes "are used to encase the character collection, forming the string.  

String variables can be declared without initialization.  

            string userName; 
            string emailAddress; 
            string greetingMessage; 

 

Null vs. Empty 
Since a string is a reference type, it's default value is "null," meaning that the variable has no reference to an 

object. A variable with a null value is not pointing to any allocation of memory. If you try to use the variable 

before giving it a value, your application will crash with a "NullReferenceException." 

An "empty" string is an initialized String object that is pointing to a specific location of memory but contains 

no characters. An empty string is initialized with a set of double quotes with no characters between them  

            string userName = ""; 
            string emailAddress = null; 
 
            Console.WriteLine(userName.Length); 
            Console.WriteLine(emailAddress.Length); 

 

If you run this code sample, the first line WriteLine would display a zero. The second WriteLine will crash the 

application.  
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The String object has a method named IsNullOrEmpty that will allow you to check to see if a variable is null.  

            if (string.IsNullOrEmpty(emailAddress) == true) 
            { 
                Console.WriteLine("emailAdress has a null value"); 
            } 
            else 
            { 
                Console.WriteLine(emailAddress.Length); 

            } 

Initializing String Variables 
There are several ways you can initialize a string variable with a value.  

STRING LITERALS 
The most common way for someone just learning to code is to use a string literal, which means providing a 

literal string of text.  

            string greetingMessage = "Hello, how are you doing today?"; 
            string userName = "Scott"; 
            string address = "123 Main Street, Here, USA 78956413"; 
 

VARIABLE ASSIGNMENT 
You can also assign the value of a variable to another. 

            string address = "123 Main Street, Here, USA 78956413"; 
            string billingAddress = address; 
            string shippingAddress = address; 
 

NEW STRING OBJECT 
Using the “new” keyword when initializing a string allows you to create a single string value from a collection 

of characters. It is also a convenient way to create a string made up of a repeating character. The following 

code will create a string value equal to 50 asterisks characters.  

            string border = new string('*',50); 

COMBINING LITERALS AND VARIABLES 
Another way to initiate a variable is to combine string literals and variable values to create a new text value.  

There are many ways to combine these two entities 

Concatenation 
With concatenation, the plus operator + is used to join values.  

  string greetingMessage = "Hello" + userName + "how are you doing today?"; 
  string orderInstructions = "Bill To:" + billingAddress + " Ship To:" + shippingAddress; 
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You see here that a plus operator has been inserted between the literals and variables, joining the 

values into a single string. One drawback to this method is that if you don’t remember to add the 

spaces to your literals, your result string will not properly separate words.  

 

The value of greetingMessage is “HelloScotthow are you today?” 

String.Format 
The String object has a method named Format that allows you to build a string from a literal string and 

adding variables using placeholders in that literal to mark where the variable values will be inserted. The 

placeholders are created with the curly braces and an integer value used to determine which variable value is 

inserted.  

string greetingMessage = String.Format("Hello {0}, how are you doing today?", userName); 
 
string orderInstruction = String.Format("Bill To:{0} Ship To:{1}", billingAddress, 
shippingAddress); 
 

The first variable will be inserted in the placeholder with the index of 0. The next variable will be inserted in 

the placeholder with the index of 1. 

String Interpolation 
String interpolation allows you to concatenate the values of the variable as part of the literal string without 

using the plus operator and additional quotes. Similar to String.Format the curly braces are used to tell Visual 

Studio to insert a value into the string.  

The difference is that this time you are placing the variable inside the braces instead of a placeholder. You 

must use the $ symbol at the beginning of the string to indicate that interpolation is being used.  

string greetingMessage = $"Hello {userName}, how are you doing today?"; 

string orderInstruction = $"Bill To:{billingAddress} Ship To:{shippingAddress}"; 

String Methods 
The String object contains many helpful methods for working with text values. The following are some of the 

more commonly used ones.  

LENGTH 
Length is technically a property of the String object, not a method. The length property provides you with the 

number of characters that make up that string.  

            string userName = "Scott"; 
            userName.Length; // Will return the number 5 
            string address = "123 Main Street"; 

                        address.Length; // Will return the number 15 
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REPLACE 
The Replace method allows you to create a new string value by replacing all characters of one value with a 

character you provide.   

This code will replace i’s in Mississippi with a’s.  

            string state = "Mississippi"; 
            string stateReplaceI = state.Replace('i', 'a'); 

 
The value of stateReplaceI is “Massassappa” 

TOLOWER/TOUPPER 
The ToLower and ToUpper methods allow you to create a new string value by copying the characters of a 

different string but changing the case of those characters to match the method you are using.  

ToLower creates a string with all lowercase characters. ToUpper creates on with uppercase values.  

            string userName = "Scott"; 
            string allUpper = userName.ToUpper(); 
            string allLower = userName.ToLower(); 

 
The value of allUpper is “SCOTT”. The value of allLower is “scott”.  

TRIM 
The Trim method will remove all the spaces at the beginning and end of a string and create a new string 

without those spaces.  

            string address = "    123 Main Street    "; 
            string trimmedAddress = address.Trim(); 

 
The value of trimmedAddress is “123 Main Street” 

Zero-based Positioning 
Before reading about the next few methods, you need to understand how C# reads a string. It was 

mentioned earlier in this post that a string is a collection of characters. When C# reads those characters, it 

starts from the beginning and traverses through the collection until it reaches the end.  

The tricky part is that C# doesn’t see the first position of a string as 1. C# uses zero-based positioning, 

meaning that the first character of the string in the 0 position of the string. The second character has a 

position value of 1, and so on. Consider this variable declaration and initialization.  

            string userName = "Scott"; 
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For the string “Scott” the position values are: 

0 – S 

1 – c 

2 – o 

3 – t 

4 – t 

So even though userName.Length would return a 5 (the number of characters in the string); the last position 

in the string has a value of 4.  

INDEXOF/LASTINDEXOF 
The IndexOf and LastIndexOf methods will search a string for a character you provide and provide the 

position of that character in the string.  

IndexOf will start at the beginning of the string and stop when it finds the character 

LastIndexOf will start at the end of the string and search backward, stopping when it finds the character. 

Both methods return the position number of the character found.  

            string state = "Mississippi"; 
            Console.WriteLine(  state.IndexOf('i')); 
            Console.WriteLine(   state.LastIndexOf('i')); 
It is essential to remember zero-based positioning when working with these methods. When you execute this 

code the console will display 1 for the IndexOf since the first “i” is the second letter of the string. 10 will be 

displayed for the LastIndexOf value.  

SUBSTRING  
Substring will allow you to create a new string from a segment of an existing string. When using Substring, 

you tell Visual Studio what position you want to start within the existing string (remember zero-based 

positioning). You then state how many characters you would like to copy from that string into your new one.  

            string userName = "Silent John Smith"; 
            string middleName = userName.Substring(7, 4); 
The value of middleName will be “John”. 

REMOVE 
The Remove method is the opposite of Substring. This method allows you to create a new string by cutting 

out the section of the text that you call out.  

            string userName = "Silent John Smith"; 
            string realName = userName.Remove(7, 4); 

 
The value of realName is “Silent  Smith.” Notice that there are two spaces between “Silent” and “Smith.” If 

you wanted to get rid of those, you need to tell the Remove method to remove five characters, not four.  
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STARTSWITH 
StartsWith lets you check to see if a string starts with a provide text value. This method returns a true or false 

value.  

You will find more information about the method in the blog explaining “if statements.” 

ENDSWITH 
EndWith lets you check to see if a string ends with a provide text value. This method returns a true or false 

value.  

You will find more information about the method in the blog explaining “if statements.” 

EQUALS 
The Equals method allows you to compare two strings to check for equality.  

You will find more information about the method in the blog explaining “if statements.” 

ISNULLOREMPTY 
IsNullOrEmpty will check if the provided string variable is empty or has a value of null.  

You will find more information about the method in the blog explaining “if statements.” 

SPLIT 
The Split method will split a single text value into an array of string, by splitting the text on the character you 

provide.  

You will find more information about the method in the blog explaining “variable arrays.” 

TOCHARARRAY 
ToCharArray splits the text value of the string into an array of characters. Every character in the string will be 

a separate element of the array.  

You will find more information about the method in the blog explaining “variable arrays.” 
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C# VARIABLES – NUMBERS 
Number values are essential in almost every application. Whether it’s a payroll application that calculates 

salaries and distributes paychecks, a recipe tracking system that allows you to change the number of servings 

dynamically, or a video game that needs to know how many rocks are needed to build a variety of houses.  

When using C#, there are two main types of numeric variables; integral and floating-point 

Integral Numbers 
An integral type represents a whole number, also known as an integer. Integers do not contain decimal 

points or fractions. The most common integral type used in C# is the System.Int32, which Visual Studio has 

given the alias of “int.”  

An int can store any number from -2,147,483,648 to 2,147,483,648. If your application needs a number larger 

than that, you will need to use a long data type (System.Int64) who’s range is from +/- 

9,223,372,036,854,775,808. Most applications don’t need numbers that large, which is why the int 

data type is more common.  

Declaration and Initialization 
You declare an integral type the same you declare the other variable types, with the type keyword and the 

variable name.  

            int computerAge; 
            int userAge; 
            long planetAge; 

INTEGER LITERALS 
An integral variable can be initialized with a literal, similar to strings or characters. The main difference for 

numeric variables is that no quotes, single or double, are needed.  

            int computerAge = 5; 
            int userAge = 49; 
            long planetAge = 4500000000; 

It’s important to note that commas are not used when setting a numeric value to a variable. A comma is a 

character. If you use a character in an initialization, Visual Studio is expecting the value to be enclosed in 

quotes and set to a string variable.  
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VARIABLE ASSIGNMENT 
Integral values can also be set by using another variable. However, the data type of both variables must be 

the same.  

            int userAge = 49; 
            long planetAge = 4500000000; 
            string planetAgeString = "4,500,000,000"; 
 
            int newNumber = planetAge; 
            int newNumber = planetAgeString; 
            int newNumber = userAge; 

In this example, the first two initializations of newNumber will cause problems since planetAge has a data 

type of “long” and planetAgeString has a data type of “string.” If you wanted to store either of those values 

into an integer variable, you would have to “explicitly” convert them. This topic is covered in a different blog 

post.  

CALCULATION RESULTS 
Another way you can initialize an integral variable is by setting its value to the result of a calculation.  

            int ageDifferenceUserComputer = userAge - computerAge; 
            long ageDifferenceUserPlanet = planetAge - userAge; 
            int ageDivisor = 0; 
            int userAgeDivided = userAge / ageDivisor; 

You need to take care of when assigning values with a calculation result. Visual Studio has no way of knowing 

whether or not that calculation is going to cause problems. It this code sample, userAgeDivided is going to 

cause a problem since it’s not possible to divide by Zero. The code will compile, but the application will crash 

with a DivideByZeroException being the cause.  

Floating-point Numbers 
A floating-point type represents a real number, meaning a number with a decimal point. The most common 

floating-point type used in C# is the System.Double, which Visual Studio has given the alias of “double.” The 

range of values for the double is +/- 1.7 × 10308. It has a precision of approximately 15 to 16 digits.  

The other floating-point type is System.Single which has an alias “float.” A float has a precision of  7 to 9 

digits. Its range of values is +/- 3.4 x 1038 

WHAT IS PRECISION 
Precision is the number of digits in a variable’s value. The higher the precision, the more numbers that the 

variable will hold.  

  



Breaking Down C# 

 
Copyright: Breakpoint Coding, LLC Page | 16  6/30/2020 

A float has a precision of 7. This means that it can only hold seven numbers in the variable regardless of 

where the decimal point falls.  

- 34567.54 

- 89.45981 

- 977639.8 

- 4.956616 

- 8341469 

A double has a precision of 15.  

- 34567.5458412589 

- 89.4598187259658 

- 977639.848574583 

- 4.95661678541268 

- 8341469.58974525 

The extended precision of the double allows the value of the variable to hold more digits, which is why it is 

more commonly used.  

THE DECIMAL TYPE 
The System.Decimal data type is a third floating-point type with a range of +/- 7.9228 x 1028. Although the 

decimal has a smaller range than a float, it takes up twice as much memory as a double. The reason for this is 

that the decimal has a precision of 28 to 29 digits. This provides a higher level of numeric precision that is 

needed for financial and scientific calculations.  

Declaration and Initialization 
Floating-point variables are declared in the same way as the other data types you have learned.  

            float moneyPerMinute; 
            double minutesUntilNextBirtday; 
            decimal moneyDueOnBirthday; 

 

LITERALS 
Literals are permitted when assigning values to floating-point variables. When assigning a value to a double, 

you just provide the value.   

            double minutesUntilNextBirtday = 399454.2396; 

 

However,  an extra step is needed when assigning a value to a decimal or float. When assigning values to 

those data types, you have to provide a suffix so that Visual Studio knows to set the proper precision for the 

number. If you don’t provide a suffix, it will be treated as a double.  

            float moneyPerMinute = 4.75f; 
            decimal moneyDueOnBirthday = 1897407.6381m; 
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VARIABLE AND CALCULATION ASSIGNMENT 
You can initialize floating-point variables with other variables just as you can with integral variables. You can 

also set their value by using a calculation. The same rules and warnings apply to floating-point variables as 

integral values.  

Numeric Data Type Methods 
 

MINVALUE AND MAXVALUE 
Every numeric data type has two properties you can use in case you can’t remember the range of values that 

data type can hold. The MinValue and MaxValue properties will provide you with that information.  

Console.WriteLine($"Int Min Value - {int.MaxValue} : Max Value {int.MaxValue}"); 
Console.WriteLine($"Long Min Value - {long.MaxValue} : Max Value {long.MaxValue}"); 
Console.WriteLine($"Float Min Value - {float.MaxValue} : Max Value {float.MaxValue}"); 
Console.WriteLine($"Double Min Value - {double.MaxValue} : Max Value {double.MaxValue}"); 
Console.WriteLine($"Decimal Min Value - {decimal.MaxValue} :Max Value 

{decimal.MaxValue}"); 

TOSTRING 
Every numeric data type in C# has a method named ToString that will provide the text representation of the 

data being stored in the variable.  

            int luckyNumber = 7; 
            Console.WriteLine(luckyNumber.ToString() + " is my lucky number."); 
            double wage = 14.50; 
            Console.WriteLine("I make " + wage.ToString() + " dollars an hour."); 

PARSE AND TRYPARSE 
Parse and TryParse are two methods that exist for all numeric data types. These methods are used to aid in 

the conversion of value to that particular datatype.  

Parse is covered in the blog regarding converting between types.  

TryParse is covered in the blog covering conditional logic.  
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C# VARIABLES – DATETIME/TIMESPAN 
Almost every application you will write will need to work with dates, times, or both. Dates are used to track 

changes, calculate ages, and determine accessibility to content. Timespans track the duration of actions, 

differences between dates, and time until something expires or renews. The ability to track and manipulate 

dates and times is essential for any developer.  

DateTime 
If you want to store text values, you use a string datatype. To store a numeric value, you use an integral or 

floating-point datatype. What if you want to store an instant in time? For that, you would use the 

System.DateTime object.  A DateTime variable can be used to store dates and times from 01/01/0001 

12:00:00 AM to 12/31/9999 11:59:59 PM.   

COORDINATED UNIVERSAL TIME (UTC) 
When working with DateTime variables, it is essential to know what UTC is and why it is used. Unlike GMT, 

UTC is not a time zone. It is a twenty-four-hour time standard used across the world. It is the basis for time 

zones around the world, but it is not officially used anywhere as a local time. Even though GMT and UTC 

share the same time, it is vital to know the distinction between the two.  

GMT is a time zone, UTC is a timing standard. 

When deciding whether to use UTC or local time, the purpose of the date needs to be considered. Local time 

is best used for user displays and interfaces. UTC should be used when calculating, comparing, or storing 

dates and times. This practice ensures that users see the same information regardless of their local time 

zone.  

Declaration and Initialization 
To declare a variable with the DateTime data type, you use the DateTime object.  

            DateTime myBirtday; 
            DateTime graduationDay; 
            DateTime christmas; 

You cannot use a literal date value to initialize the variable. If you want to provide a date at the time of 

initialization, you will have to use the DateTime constructor. A “constructor” is a method used to create an 

instance of a new object.  

DATETIME CONSTRUCTOR 
The constructor for the DateTime object has a few different ways to create a new date. These different ways 

are called constructor overloads.  

            DateTime myBirtday = new DateTime(2000, 1, 23); 
            DateTime graduationDay = new DateTime(2020, 6, 30, 12, 30, 00); 
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The second line creates a value of 06/30/2020 12:30:00 PM. The first line of code creates a date value of 

01/23/2000. If you don’t provide a time when you create a new DateTime value the time will default to 

12:00:00 AM 

VARIABLE ASSIGNMENT 
DateTime values can also be set by using another variable as long as that variable also has a DataTime data 

type.  

            DateTime myBirtday = new DateTime(2000, 1, 23); 
            DateTime bestDayEver = myBirtday; 

COMPUTED VALUES 
The DateTime object has a few values that it will compute for you automatically. It is common to use these 

when initialing variables.  

- Now – The current date and time of the computer executing the code. This value is represented 

as the local time.  

- UtcNow – The current date and time of the computer that is executing the code. This value is 

represented as the Coordinated Univeral Time (UTC). 

- Today – The current date of the computer executing the code. The time is set to 00:00:00 

            DateTime today = DateTime.Today; 
            DateTime currentTime = DateTime.Now; 
            DateTime currrentUtcTime = DateTime.UtcNow; 

DATETIME PROPERTIES 
The DateTime object has many properties that allow you to work with the date and time value of your 

variable.  

Date/TimeOfDay 
Date gets the date value of the variable, setting the time value to 00:00:00. Time returns the time of day.   

            DateTime today = DateTime.Now; 
            DateTime currentDate = today.Date;  
            DateTime currentTime = today.TimeOfDay; 

Month/Day/Year  
Gets the integer value of the property you are requesting. 

            int currentMonth = today.Month; 
            int currentDay = today.Day; 
            int currentYear = today.Year; 

DayOfWeek/DayOfYear 
Day of the week will get the string representation of the day for the date value (e.g., Wednesday). DayOfYear 

will return the integer value representing the day of the year.  

            Console.WriteLine(today.DayOfWeek); // Displays "Wednesday" 
            Console.WriteLine(today.DayOfYear); // Displays 118 
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Hour/Minute/Second  
Gets the integer value of the property you are requesting. 

            int currentHour = today.Hour; 
            int currentMinute = today.Minute; 
            int currentSecond = today.Second; 

Ticks 
Gets the number of Ticks that represent the specified DateTime value. More detail on Ticks can found in the 

TimeSpan section of this post.  

DATETIME METHODS 
In addition to the properties discussed earlier, the DateTime method has many that aid you when working 

with data and time values. This blog covers some of the more common ones.  

AddDays/AddMonths/AddYears  
These methods will return a new DateTime value that adds the provided number to the property you 

specified.  

Console.WriteLine($"In 4 years the date will be {today.AddYears(4)}."); 
Console.WriteLine($"In 72 months the date will be {today.AddMonths(72)}."); 
Console.WriteLine($"In 212 days the date will be {today.AddDays(212)}."); 

AddHours/AddMinutes/AddSeconds  
These methods will return a new DateTime value that adds the provided number to the property you 

specified.  

Console.WriteLine($"When I'm done reading this blog it will be {today.AddMinutes(10)}."); 
Console.WriteLine($"But it feel more like {today.AddHours(2)}."); 
Console.WriteLine($"I wish I could be a DateTime expert by {today.AddSeconds(45)}."); 

Subtract  
This method is used to subtract one date from another to determine the difference between the two dates. 

Subtract returns a TimeSpan value that stores that difference. The TimeSpan object is discussed later in this 

post. 

CompareTo  
The method will compare the DateTime value to a second value that you provide and return an integer 

indicating if the variable value is earlier than (-1), equal to (0), or later than the second value(1).  

            DateTime lastWeek = today.AddDays(-7); 
            DateTime nextWeek = today.AddDays(7); 
            Console.WriteLine(today.CompareTo(today)); 
            Console.WriteLine(today.CompareTo(lastWeek)); 
            Console.WriteLine(today.CompareTo(nextWeek)); 
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When this code is executed, the display will show: 

0 
-1 
1  
 

ToLocalTime/ToUniversalTime  
These methods will convert a DateTime value from UTC to a local time value or from local time to a UTC 

value.  

Parse/TryParse  
Parse and TryParse are two methods that exist for all numeric data types. These methods are used to aid in 

the conversion of value to that particular datatype.  

Parse is covered in the blog regarding converting between types.  

TryParse is covered in the blog covering conditional logic.  

DateTime ToString Methods 
The standard ToString method will display your DateTime value precisely as it is stored in the variable.  

            Console.WriteLine(today.ToString()); 

However, there are other ways you may want to display the value. Luckily the DateTime object comes with 

some methods to help you display your information in the more standard ways.  

ToLongDateString  
Displays the extended date representation of the value (“Tuesday, April 21, 2020”) 

ToShortDateString  
Displays the abbreviated date representation of the value (“4/21/2020”) 

ToLongTimeString  
Displays the extended time representation of the value (“10:53:56 PM”) 

ToShortTimeString  
Displays the abbreviated time representation of the value (“10:53 PM”) 

TimeSpan 
A timespan is an interval of time that has occurred between two dates. C# determines timespan with a unit 

of measurement called a “tick,” which equates to 100 nanoseconds. A timespan is represented by the 

number of ticks that have occurred between two DateTime values.  

DECLARATION AND INITIALIZATION 
To declare a variable with the TimeSpan data type, you use the TimeSpan object.  
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            TimeSpan daysUntilBirthday; 
            TimeSpan daysUntilGraduation; 
            TimeSpan daysUntilChristmas; 

TIMESPAN CONSTRUCTOR 
You can use the constructor for the TimeSpan object to initialize a variable. The TimeSpan has constructor 

overloads similar to a DateTime object.   

 
            TimeSpan ticksInASecond = new TimeSpan(0, 0, 1); 
            TimeSpan ticksInAMinute = new TimeSpan(0, 1, 0); 
            TimeSpan ticksInAnHour = new TimeSpan(1, 0, 0); 
            TimeSpan ticksInADay = new TimeSpan(1,0,0,0); 

Normally, TimeSpan variables are not initialized in this manner. Their values are usually set by performing a 

date comparison.  

VARIABLE ASSIGNMENT 
The TimeSpan variable will store the number of ticks that occur between two dates. The value can be positive 

or negative.  

            DateTime myBirtday = new DateTime(2000, 1, 23); 
            DateTime sonBirthday = new DateTime(2008, 3, 14); 
            DateTime christmas = new DateTime(2020, 12, 25); 
            DateTime graduationDay = new DateTime(2020, 6, 30, 12, 30, 00); 
 
            int daysGraduationPostponed = 37; 
 
            TimeSpan ticksBetweenBirthdays = myBirtday - sonBirthday; 
            TimeSpan ticksUntilChristmas = christmas - DateTime.Now; 
            TimeSpan ticksUntilGraduation =  

graduationDay.AddDays (daysGraduationPostponed) - DateTime.Now; 

TIMESPAN PROPERTIES 
Once you have the number of ticks captured in a variable, you can use the properties of the TimeSpan object 

to represent those ticks in any fashion your application needs. You can convert the ticks to days, hours, 

minutes, seconds, or milliseconds.  

            int ageDifferernceInYears = ticksBetweenBirthdays.Days / 365; 
            int hoursUntilChristmas = ticksUntilChristmas.Hours; 
            int secondsUntilGraduation = ticksUntilGraduation.Seconds; 
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C# VARIABLES – CONVERTING TYPES 
Throughout your application, you will need to convert from one data type to another. Even the most 

straightforward application needs to take in user input as a string and convert the value to integers for 

calculations or dates and times for time-span operation.  

This blog post will try to explain some of the conventional techniques to use when converting types, as well 

as the differences between them.  

Parse Method 
The Parse method is straightforward to use when converting a string value to another data type. To perform 

the conversion, you use the Parse method of the System object that represents the data type you need your 

string value to become. Parsing can be done by providing string literals or a variable with a string value 

already assigned.  

            DateTime myBirtday = DateTime.Parse("01/23/2000"); 
            DateTime sonBirthday = DateTime.Parse("03/14/2008 1:17:25 PM"); 
 
            int computerAge = int.Parse("49");             
            long planetAge = long.Parse("4500000000"); 
 
            Console.WriteLine("How old are you?"); 
            string userInput = Console.ReadLine(); 
            int userAge = int.Parse(userInput);  

This code parses a mix of literals and variables into the desired data type.  

PARSING NUMBERS 
When parsing strings into integers, there is is a wide variety of acceptable formats for providing numerical 

values in a string. Commas are often used to separate thousands. Parenthesis sometimes represents a 

negative value. A dollar sign will occasionally accompany a currency value. If these symbols and characters 

are used in a simple Parse method call, the application will throw an error. Luckily most numeric data types 

allow you to provide a NumberStyle when calling the Parse method.  

NumberStyles exist in the System.Globalization namespace, so make sure you add it to your “using” 

statements.  

Some NumberStyles are 

AllowThousands – indicates that commas may be used to separate thousands 

AllowCurrencyValue – indicates that the string may contain a currency symbol 

AllowLeadingSign – permits the string to begin with a symbol 

AllowLeadingWhite – permits the string to begin with whitespace 

AllowParentheses – indicates that parentheses may be used in the string 
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            long planetAge = long.Parse("4,500,000,000",NumberStyles.AllowThousands);  
            int yearlySalary = int.Parse("$45000",  NumberStyles.AllowCurrencySymbol); 
            int travelExpense = int.Parse("(527)", NumberStyles.AllowParentheses); 

PROBLEMS WITH PARSE 
Although the Parse method provides some useful functionality, there are some limitations. First, and 

foremost, is the reliance on a valid string variable being provided. If a null value is provided, a 

FormatException error occurs. The same thing occurs if an invalid string value is given.  

Another downside to the Parse method is that it only converts string values to the new data type.  

TryParse Method 
To avoid any invalid input causing the application to crash when using the Parse method, you can use the 

TryParse method. TryParse will do what the name implies and try to parse the provided value into the 

desired data type.  

            bool isValidInput; 
            int validInteger = -1;  
            isValidInput = int.TryParse("49", out validInteger); 
            isValidInput = int.TryParse("Scott", out validInteger); 
          

As you can see, there are a few more steps when working with TryParse.  

The TryParse method will return a Boolean value (true/false) on whether or not the input can be parsed into 

the new data type. In this code sample, when Visual Studio tries to parse “49,” the value of isValidInput will 

be TRUE. When “Scott” gets parsed, the value of isValidInput will be FALSE. Remember, TryParse is asking 

whether or not the value can be parsed. The answer to that question is always TRUE or FALSE.  

OUT KEYWORD 
So how do you get the actual value if parsing is possible? That is where the “out” keyword comes into play. 

You will learn more about method return types and the different parameter types in the blog posts about 

methods. Until you get that understanding, I’m going to simplify the explanation here greatly.  

Think of using a method as a way of asking a question. The “return” of the method is the answer to the 

question. As an example, when you use the Console.ReadLine method, you are asking, “please read the line 

the user typed and give it to me as a string value.” The answer comes back as a string representation of the 

text entered by the user. Sometimes the methods you use don’t have an answer. When you use 

Console.WriteLine, you are asking, “please write this information to the console window.” There is no answer 

to that question, so it just occurs. If there were a problem fulfilling that request, the application would crash.  

A method can not provide two separate answers. When you ask TryParse, “can this value be converted 

properly?” the only possible answer are TRUE or FALSE. Sometimes, however, a method will spit out some 

additional pieces of information. This information does not answer the question be asked; it’s just some 

information you may want to use. It’s like when you ask your grandfather to pass the potatoes at 
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Thanksgiving, he will hand you the potatoes, but sometime he will lecture you on the length of your hair, or 

regal you with a story of his youth.  

Since the additional information is not the answer to the question, you need somewhere to store the data 

that gets spit out. The “out” keyword is used for situations like this. You create a location for the information 

but declaring a variable and initializing it with a value. You then use “out” to let the method know what 

variable will hold the “spit out” information. If the answer to the TryParse question is TRUE, then the 

converted value will be stored in the out variable.  

 
            bool isValidInput; 
            int validInteger = -1;  
            isValidInput = int.TryParse("49", out validInteger); 
            Console.WriteLine($"The answer to the TryParse question is {isValidInput}."); 
            Console.WriteLine($"The value of validInteger is {validInteger}"); 

In this segment of code, a variable (isValidInput) is created to store the TRUE/FALSE answer. A second 

variable (validInteger) is used to store the additional information that may spit out of the method. When this 

code is executed, isValidInput equals TRUE, and validInteger has a value of 49. 

If the answer to the TryParse question is FALSE, the method will spit out the default value for that data type.  

            bool isValidInput; 
            int validInteger = -1;  
            isValidInput = int.TryParse("Scott", out validInteger); 
            Console.WriteLine($"The answer to the TryParse question is {isValidInput}."); 
            Console.WriteLine($"The value of validInteger is {validInteger}"); 

When this code is executed, isValidInput equals False, and validInteger has the value of 0. 

Convert Class 
The methods of the Convert class allows you to attempt converting any data type into the desired data type. 

It works with string values but is not restricted to working only with string, the way the Parse method is. The 

Convert class belongs to the System namespace, so it needs no particular set up to use. You type in the 

Convert object name, and you are provided with a list of potential methods to use for conversion.  

ToInt32 

ToLong 

ToDateTime 

ToBoolean 

ToDouble 
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These methods work just fine with string values.  

            DateTime myBirtday = Convert.ToDateTime("01/23/2000"); 
            DateTime sonBirthday = Convert.ToDateTime("03/14/2008 1:17:25 PM"); 
 
            int computerAge = Convert.ToInt32("49"); 
            long planetAge = Convert.ToInt64("4500000000"); 
 
            Console.WriteLine("How old are you?"); 
            string userInput = Console.ReadLine(); 
            int userAge = Convert.ToInt32(userInput); 

Another benefit the Convert method has over the Parse method is that Convert will not throw an error if a 

null value is supplied. If you attempt to Convert a null value, the method will return the default value for that 

type.  

            Console.WriteLine(Convert.ToInt32(null)); // Displays 0 
            Console.WriteLine(Convert.ToDateTime(null)); // Displays 1/1/0001 12:00:00 AM 

CONVERTING NUMERICAL TYPES 
In addition to using string values, the Convert class allows you to convert numerical values from one data 

type to another. You just need to be very careful when doing so. Since an integer is a whole number, if you 

convert a number with a decimal value into an integer, any digits after the decimal point will be cut off. The 

number will not be rounded.  

            int pizzaPrice = 10; 
            double tip = pizzaPrice * .15; 
            int priceTotal = Convert.ToInt32(pizzaPrice + tip); 

When this code executes, the value of priceTotal will be 11. The .50 was dropped from the value when the 

double 11.5 was converted to an integer.  

PROBLEMS WITH CONVERT 
The Convert methods allow you to attempt conversion from multiple data types. However, the values must 

be in the proper format. The Convert methods do not have NumberStyles that allow you to use a comma or 

currency symbols 

            Console.WriteLine(Convert.ToInt32("10,000")); // Crashes the application 
            Console.WriteLine(Convert.ToDouble("$4.56")); // Crashes the application 

Casting to a Type 
Sometimes you will be writing an application where you know, definitively, that a value will convert to 

another type, and you don’t want the overhead of calling the Parse or Convert methods. In that situation, you 

can do an “explicit cast.” An explicit cast will convert the value of one type into another type without going 

through any method calls.  

To perform a cast, you surround the new type with parentheses and follow it with the value to be converted.  

            double costOfDinner = 45.87; 
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            int newCost = (int)costOfDinner; 

If you remember the warning from earlier in this post. Converting a double to an integer will cause the digits 

after the decimal to be truncated. So be careful when you are casting to an integer.  

Casting an integer to other numeric types, however, is very convenient and often necessary. For example, if 

you were writing a tip calculator application, you would ask the user to provide the percentage of the bill 

they’d like to give as a tip. Users generally see this as an integer value. If you ask them what percentage they 

will enter a whole number.  

            double costOfDinner; 
            Console.WriteLine("What is the cost of dinner?"); 
            costOfDinner = double.Parse(Console.ReadLine()); 

 

            int desiredTip; 
            Console.WriteLine("What percentage the bill wil you tip (1-100)?"); 
            desiredTip = int.Parse(Console.ReadLine()); 

Now to get the actual tip percentage, you will need to convert that value into a double.  

            double tipPercentage; 
            tipPercentage =  desiredTip / 100; 

The problem with this code is that tipPercentage will equal 0 when this code is executed. This occurs because 

Visual Studio sees that desiredTip is an Integer, so the resolution of the calculation will be treated as an 

integer as well. All decimal values will be truncated, even though tipPercentage has a double data type.  

You need Visual Studio to see desiredTip as a double before the calculation occurs. You don’t want to change 

the data type of the variable; otherwise, that could allow data you don’t want. You just need to cast that 

value as a double for the calculation.  

            tipPercentage =  (double) desiredTip / 100; 

By casting the value as a double in the calculation, you are guaranteed that result will be a decimal value.  

C# VARIABLES – – VALUE TYPE VS REFERENCE TYPE 
It is essential that when you learn about variables and data types that you understand the differences 

between data types and reference types. Every time you create a variable, that variable is allocated storage 

with the computer’s memory. What is stored in a variables memory allocation is what differentiates a value 

type variable from a reference type variable.  

Value Types 
Value type variables store the value of the data in it’s allocated memory space. Visual Studio can allocate the 
exact amount of space for the value of the variable because value type data types have a set size.  
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The main Value Types are:  
 
Boolean (bool) 
Character (char) 
Float  
Double  
Decimal  
Short  
Integer (int)  
Long  
Structures (structs) 
 

STRUCTURES 
In C#, there is another type of object that has a value type data type but allows you to store data that is 
related to the value of the variable. A “structure” type, often referred to as a “struct” incorporates properties 
and methods into the type, providing information and functionality to the variable.  
 
The DATETIME data type is a structure that provides you with additional functionality around the DATETIME 
value. Therefore, DATETIME is considered a value type.  
 

ASSIGNING VALUE TYPES WITH VALUE TYPES 
Since a value type variable stores the actual value of the data, when you assign the value of one value type 
variable to another, you are copying the actual data into the second variable.  
 
        static void Main(string[] args) 
        { 
            int myAge = 49; 
            int yourAge = myAge; 
            Console.WriteLine($"My age is {myAge}. Your age is {yourAge}."); 
 
            yourAge = 26; 
            Console.WriteLine($"My age is {myAge}. Your age is {yourAge}."); 
            Console.ReadKey(); 
        } 
 

Every INT variable stores the actual value of the data. Therefore, if we change one of the values, the other 

one remains untouched.  

Reference Types 
When working with some data types, such as a LIST, Visual Studio can not determine, at the time of creation, 

how much memory the LIST is going to need.  To accommodate this, it will store the value of the data in a 

section of memory called the “heap” which will allow the LIST to grow as large as it needs to, as long as the 

computer has a memory for it. The variable you declare will contain a pointer to this location in memory. This 

pointer is called a “reference.” Like an index in the book that tells you where to find a term you are looking 

for, the reference stored in the variable tells the application where to find the value it needs.  

 
 



Breaking Down C# 

 
Copyright: Breakpoint Coding, LLC Page | 29  6/30/2020 

The main Reference Types are:  
 
Arrays 
Lists 
Dictionaries 
Classes 
String 
 
Assigning Reference Types with Reference Types 
You must understand that reference type variables store a pointer to the value, not the value. This fact will 

come into play every time you set one reference type equal to another. When you do this, both variables are 

pointing to the same location on the heap. If one of those variables changes the value, it will be reflected in 

the other variable. The following code demonstrates this.  

            string[] names = new string[]  
            { "scott", "john", "bob", "smith" }; 
 
            string[] newNames = names; 
 
            newNames[0] = "kathy"; 
            newNames[1] = "james"; 
 
            foreach (string item in names) 
            { 
                Console.WriteLine(item); 
            } 

When this code is run, you will notice that even though the name changes are for the “newNames” array, the 

“names” array has been updated as well. Arrays are a reference type variable, meaning “names” and 

“newNames” are pointing to the same location in memory. Changing one will affect the other.  

String Types 
Strings are technically classified as a reference type. Since Visual Studio has no idea how large the value of 
the string will be, it needs to store the value on the heap. The string variable stores a reference to the 
memory location of that value.   
 

STRING COMPARISONS 
Typically when you compare the equality of two reference type variables, the comparison is checking to see if 
the variables are pointing to the same location in memory. With strings, however, the comparison checks are 
designed to compare the values of the string objects.  
 
Take a look at the following code:  
 
            string name = "Scott"; 
            string newName = "S"; 
            newName = newName + "cott"; 
            Console.WriteLine(name == newName); 
 

 



Breaking Down C# 

 
Copyright: Breakpoint Coding, LLC Page | 30  6/30/2020 

Strings are reference types. Therefore we know that the memory location “name” is pointing to is not the 

same memory location “newName” is referencing. You can verify this by doing a check for reference equality. 

            object.ReferenceEquals(name,newName); 

We know the references aren’t equal, yet our comparison “name == newName” resolves to TRUE. This 

functionality was implemented in Visual Studio to make string comparisons more intuitive.  

STRING ARE IMMUTABLE 
Let’s attempt the same functionality with another reference type, a string.  

            string name = "Scott"; 
            string newName = name; 
 
            newName = "John"; 
            Console.WriteLine($"Name = {name} : NewName = {newName} "); 

When you run this code, you see that change “newName” did not affect “name” even though a string is a 

reference type. Strings are “immutable,” meaning they are not allowed to change once the object has been 

created. Even though this code looks like it’s doing exactly that, Visual Studio is doing something else behind 

the scenes.  

When a line of code is written to change the value of a string, Visual Studio is not changing the value the 

string is referencing. What is occurring instead is a new location in memory is being created with the new 

value. The string object is being updated to point to that new location.  

This functionality can be demonstrated by using the “ReferenceEquals” method from earlier.  

            string name = "Scott"; 
            string newName = name; 
            Console.WriteLine(object.ReferenceEquals(name, newName)); 
 
            newName = "John"; 
            Console.WriteLine(object.ReferenceEquals(name, newName)); 

The first line will display TRUE, but the second line will display FALSE. 
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CODING EXERCISE - VARIABLES 
Using Variables to Store and Calculate Values 

 

SYNOPSIS 
You have been approached by a customer that would like to open a business selling rare and exotic items. 

Fortunately, they have no trust in any “off-the-shelf” software products and have approached you with a 

business opportunity. They will pay you handsomely to build the software for them. The catch is that they are 

unsure of what they want the application to do right now. They offer to place you on retainer to create 

portions of their application as they figure out what they want.  

PHASE ONE: THE BUSINESS REGISTRATION 
Before your customer can start to sell their wares legally, they have to submit their information to the 

government. They don’t want to be bothered with filling the forms themselves. They request that you create 

an application that will take their input, format it in the manner needed by the government, and provide the 

total cost for the start-up fees.  

CAPTURE INFORMATION: 
The application must capture the following pieces of information 

• Company Name 

• Company Purpose 

• Owners Name 

• Preferred Start Up Date 

• Expected Monthly Sales 

 

FEE CALCULATION 
For every new business registration, the following fees are owed 

• Registration fee: $125.50 

• Processing fee: $90 

• DBA Lookup fee: $110.25 

In addition to the standard fees, there are particular circumstances fees 

• This particular agency is corrupt and adds a fee called “Servicing” that is equal to 8% of the 

expected sales for one year. 
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• Corruption knows no bounds. Every day between the submission date of the form and the 

preferred start-up date, a 0.05 cost is added under a fee titled “Extended Processing.” 

PAYMENT OPTIONS 
Luckily the government offers the option to pay the fees in one lump sum or monthly payments due by the 

preferred start-up date.  

DISPLAY INFORMATION 
Once you have gathered and calculated all of the information, display the following information to the user. 

Fill in the square brackets with the actual data from your application.  
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CONDITION CHECKS AND BOOLEAN VALUES  
Many times, when writing software, you will need to branch your program logic based on a set of conditions. 

A user decision could determine the outcome of a video game. The value of an integer might trigger different 

display messages. The current date and time may cause something to be marked “past due” or “expired. Each 

of these conditions would perform a different action in your application.  

To determine which branch your application needs to take, you need to perform a “conditional check,” which 

results in a value of TRUE or FALSE. The user did not select the right answer; conditional check equals FALSE. 

The current date is higher than the expiration date; condition check equals TRUE. When working with C#, 

there are many types of conditional checks.  

Condition Checks 
Before you get into the details of if statements, you need to make sure you have a clear understanding of 

what a condition check is. This small segment of code trips up many people attempting to learn how to write 

software. 

This fact was mentioned earlier but bore repeating. Condition checks will evaluate a condition and provide a 

TRUE or FALSE. The TRUE/FALSE is the result of the check; it is not related to the values inside the condition.  

Condition: “5 equals 7 – 2”   Result: True 

Condition “ 5 does not equal 10 – 2”  Result: True 

Condition “TRUE equals FALSE”  Result: False 

Condition “FALSE equals FALSE”   Result: True 

Condition “John equals Scott”  Result: False 

 

As you can see from the examples, the result of the condition check is not reliant on specific values in the 

condition; it only cares about the result of the check.  

Comparison Operators 
To write and understand condition statements, you need to know the different comparison operators 

available in C#.  

The following table lists out the most common ones. 
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Pay close attention to the operator used to check the equality of two values. With C#, a single equal sign (=) is 

used to set a value. Every time Visual Studio comes across a single equals sign, it will try to set the value of 

whatever is on the left of the sign. If you want to compare the equality of two values, you need to use two 

equal signs (==).  

            int x = 10, y = 20; 
            Console.WriteLine(x == y); // Displays FALSE 
            Console.WriteLine(x = y); // Displays 20 

Comparing Numbers 
Comparing numeric values are pretty straightforward when you use the comparison operators from the 

earlier table. Each operator will compare the value on the left side with the value on the right. The condition 

check will return a TRUE or FALSE, depending on the result.  

            int x = 10, y = 20, z = 10; 
            Console.WriteLine(x == y); // Displays FALSE 
            Console.WriteLine(x != y); // Displays TRUE 
            Console.WriteLine(x < y);  // Displays TRUE 
            Console.WriteLine(x < z);  // Displays FALSE 
            Console.WriteLine(x >= y); // Displays FALSE 
            Console.WriteLine(x <= z); // Displays TRUE 

Comparing Strings 
 

TOUPPER/TOLOWER 
Comparing string is a little more involved.  If you recall, C# is case-sensitive, so “Scott” and “scott” are not 

equal.  

To check for equality, you can use the ToLower() method of the string variable that you learned about in a 

previous post.  

Console.WriteLine(nameOne == nameThree);                     // Displays FALSE 
Console.WriteLine(nameTwo.ToUpper() == nameThree);           // Displays TRUE 
Console.WriteLine(nameOne.ToLower() == nameThree.ToLower()); // Displays TRUE 
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Using ToUpper() or ToLower()is only one way to check for equality with string values. But, as you can see, it 

requires some extra work.  

STRING.EQUALS 
Another way you can check to see if two strings are equal is by using the string.Equals() method. The Equals 

method will compare two values and return a TRUE if they are equal, FALSE if they are not.  

            string nameOne = "Scott", nameTwo = "scott", nameThree = "SCOTT"; 
            Console.WriteLine(nameOne.Equals(nameTwo));     // Displays FALSE 
            Console.WriteLine(nameTwo.Equals(nameThree));   // Displays FALSE 
            Console.WriteLine(nameOne.Equals(nameThree));   // Displays FALSE 

All three Equals checks in this code segment will result is FALSE. This result occurs because each value has a 

different case configuration. Fortunately, the Equals method allows you to include a StringComparision value, 

which will change the way the method checks for equality.  

STRINGCOMPARISON TYPES 
The most common StringComparison types are detailed here: 

Ordinal – When making an “ordinal” comparison, any language features are stripped out, and each character 

is reduced to its numeric value. At this point, the numerical value of the two strings is compared. This method 

is the fastest, most efficient way to compare string. It is the default comparison type used by the Equals 

method.  

CurrentCulture/InvariantCulture – These two comparison types take into consideration a culture-specific 

alphabet when interpreting the value of each character. Which alphabet the application uses will depend on 

which culture type you choose.  

- InvariantCulture will use a default setting the will be identical on every computer that runs the 

application 

- CurrentCulture will use the culture setting that is set in the control panel on the individual 

computer running the application 

IgnoreCase – All of the previous types take the case of the character into account. However, each type also 

has an “IgnoreCase” option that will follow the rules of the comparison type but ignore the case of the 

character.   

If you update the code from earlier with a StringComparison type. You will get a different result.  

string nameOne = "Scott", nameTwo = "scott", nameThree = "SCOTT"; 
            
Console.WriteLine(nameOne.Equals(nameTwo,StringComparison.OrdinalIgnoreCase)); // 
Displays TRUE 
Console.WriteLine(nameTwo.Equals(nameThree, StringComparison.OrdinalIgnoreCase));   // 
Displays TRUE 
Console.WriteLine(nameOne.Equals(nameThree, StringComparison.OrdinalIgnoreCase));   // 

Displays TRUE 
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Boolean Datatype 
Throughout this post, we have displayed multiple TRUE or FALSE values. What if we want to actually store 

that value into a variable and use it later in our code. The Boolean data type is used for this situation.  

To declare a Boolean variable, you need to use the “bool” keyword. The name of your variable should make it 

clear that it contains a value of TRUE or FALSE. 

 
            bool isUserOfAge; 
            bool areValuesEqual; 
            bool isInputValid; 

You can initialize the variable by giving it a literal value, using the value of another variable, or as the result of 

an operation.  

            isInputValid = false; 
            isUserOfAge = userAge >= 18; 
            areValuesEqual = validPassword.Equals(userPassword); 

Conditional checks and Boolean variables are prevalent in all sorts of application. They are used to branch 

logic, determine looping frequency and validate input. You will see both of these concepts in multiple posts.  

 

IF…ELSE IF…ELSE  
It’s great to know what conditional checks are and how to store their results into a variable. However, the 

real value comes when you understand how to use them to direct the flow of the application.  

 

If statements are a common way to use conditional checks in your code. 
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IF Statements 
An if statement will execute a block of code if the condition it checks resolves to true. The syntax of an if 

statement in C# follows:  

IF (Condition Check) 

{ 

     Block of code to execute 

} 

Notice that paratheses enclose the condition check. The parentheses are how Visual Studio separates the 

condition check from the rest of the code.  

The code to be executed is contained between the curly braces { } to tell Visual Studio what code statements 

to run. The code will only execute if the result of the condition check is TRUE.  

int computerAge = 24; 
int userAge = -1; 
Console.WriteLine("What is your age?"); 
string userInput = Console.ReadLine(); 
bool isValidInput = int.TryParse(userInput, out userAge); 
 
if (isValidInput == true) 
{ 

Console.WriteLine($"You are {userAge} years old."); 
} 
if (isValidInput != true) 
{ 

Console.WriteLine($"You entered \"{userInput}\" which is not a valid number."); 
} 

This code will run the TryParse method to determine if the user provided a valid number to store in the 

userAge variable. After calling that method, there are two IF statements. Each one has a different condition 

check. The first one checks if the value is TRUE, the second checks if the value is anything but TRUE.  

Since the input is either valid or invalid, there are only two possible outcomes for this condition check. In 

situations like this, two IF statements are unnecessary. The ELSE statement exists to handle these situations.  

ELSE Statement 
The ELSE statement, partners with an IF statement and allows you to provide an auxiliary code block that will 

execute if the condition check in the IF statement results in a FALSE value.  

The syntax of the ELSE statement is similar to the IF statement, except there is no conditional check.  
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ELSE 

{ 

     Block of code to execute 

} 

As with the IF, the brackets are used to tell the application what code to execute. 

if (isValidInput == true) 
{ 

Console.WriteLine($"You are {userAge} years old."); 
            } 
else 
{ 

Console.WriteLine($"You entered \"{userInput}\" which is not a valid number."); 
} 

 
if (userAge == computerAge) 
{ 

Console.WriteLine("We are the same age!"); 
} 
else 
{ 

Console.WriteLine("We are not the same age."); 
} 

In these code samples, there is a code block that will run if the condition check results in TRUE or FALSE.  

What if you wanted the application to do a second condition check if the first one is FALSE, before defaulting 

to the ELSE statement.  

For this situation, you would use and ELSE IF statement.  

ELSE IF Statement 
The ELSE IF statement sits between the IF and the ELSE statement. It will not run if the condition check if the 

IF statement results in a TRUE value.  

However, if it results in a FALSE value, the application will execute the ELSE IF condition check. If that check 

results in a TRUE value, the code block of the ELSE IF is executed. If the ELSE IF results in a FALSE value, the 

application will execute the ELSE block.  

The ELSE IF statement syntax is identical to the IF statement with an insertion of the ELSE keyword. 

ELSE IF (Condition Check) 

{ 

     Block of code to execute 

} 

 

 



Breaking Down C# 

 
Copyright: Breakpoint Coding, LLC Page | 39  6/30/2020 

if (userAge > computerAge) 
{ 

Console.WriteLine($"You are {userAge - computerAge} years older than me!"); 
} 
else if (userAge < computerAge) 
{ 

Console.WriteLine($"You are {computerAge - userAge} years younger than me!"); 
} 
else 
{ 

Console.WriteLine("We are the same age."); 
} 

In this code segment, the IF statement checks if the userAge is a higher number than computerAge. If this 

check results in FALSE, the application will perform the ELSE IF condition check to see if userAge is lower than 

computerAge. If this results in FALSE, the application will execute the code in the ELSE block.  

Logical Operators 
There will be times when you need to perform more than once condition check to determine which block of 

code to execute. To perform multiple checks, you will need to use one of two logical operators.  

AND OPERATOR (&&)  
The double ampersand will check multiple conditions and only execute the code block if both condition 

checks result in a TRUE value 

            if (userAge == computerAge && userAge >= 21) 
            { 
                Console.WriteLine("We are the same age. Let's get a drink."); 
            } 

This code block will only execute if userAge and computerAge are the same, and that age is 21 or higher.  

OR OPERATOR (||)  
The double pipe character will check multiple conditions and execute the code block if at least one condition 

checks result in a TRUE value 

            if (computerAge < 21 || userAge < 21) 
            { 
                Console.WriteLine("Looks like at least one of us is having soda."); 
            } 

This code block will execute if userAge is lower than 21 or computerAge age is lower than 21. If both 

condition checks result in TRUE (if both ages are lower than 21), the code block will still execute. 

Chaining It Together 
You can chain as many ELSE IF statements together that you need. You can also perform multiple condition 

checks in different statements. The following code shows an example of this.  
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            if (userAge >= 21) 
            { 
                Console.WriteLine("You are permitted to buy alcohol"); 
            } 
            else if (userAge == 19 || userAge == 20) 
            { 
                Console.WriteLine("You can have a beer in Canada"); 
            } 
            else if (userAge == 18) 
            { 
                Console.WriteLine("One more year until you can drink in Canada"); 
            } 
            else if (userAge > 13 && userAge < 18) 
            { 
                Console.WriteLine("Do your parents know you are trying to buy alcohol"); 
            } 
            else 
            { 
                Console.WriteLine("Hey Kiddo. Here's a can a soda"); 
            } 

Using the IF statements with Strings 
The String object has several methods where understanding IF statements will prove beneficial.  

CHECKING FOR NULL OR EMPTY 
The first and probably the most used method is the IsNullOrEmpty method. This method allows you to 

validate that the user entered a valid text value to store in your string variable.  

            Console.WriteLine("What is your name"); 
            string userName = Console.ReadLine(); 
 
            if (string.IsNullOrEmpty(userName) == true) 
            { 
                Console.WriteLine("You have entered invalid text."); 
            } 
            else 
            { 
                Console.WriteLine($"It's great to meet you {userName}!"); 
            } 

CHECKING FOR EQUALITY 
Another popular method is the Equals method of the String object. As discussed in the blog post about 

Comparison Checks and Boolean Values, the Equals method is an efficient way to compare two strings. You 

can use an IF statement to determine what happens with that condition check.  

            Console.WriteLine("Would you like to quit the application (Yes/No)"); 
            string answer = Console.ReadLine(); 
            if (answer.Equals("yes",StringComparison.OrdinalIgnoreCase) == true) 
            { 
                Environment.Exit(0); 
            } 
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With this code segment, the application will exit if the user enters any variation of the word “yes” (YES, yes, 

Yes).  

CHECKING FOR VALUES 
The String object also has a few methods that allow you to check for text values within the string. This is 

helpful when you are searching for a string for specific information.  

            string[] courses = new string[] 
                {"BIO 100", "BIO 200", "BIO 400", "MTH 100","MTH 200","PSY 400"}; 
 
            foreach (string course in courses) 
            { 
                Console.WriteLine($"You have registered for {course}"); 
                if (course.StartsWith("BIO") == true) 
                { 
                    Console.WriteLine("Biology is fun!"); 
                } 
                if (course.EndsWith("400") == true) 
                { 
                    Console.WriteLine($"{course} is a tough class. Good Luck!"); 
                } 
            } 

When executed, this code will display custom messages dependent on the beginning and end of each course.  

Using the IF statements with Lists 
The IF statement provides you with the ability to do condition checks with your list and array objects. This 

ability is beneficial to ensuring your application performs as expected. 

CHECKING FOR NUMBER OF ELEMENTS 
You can use the IF statement to check the number of elements in a list. For example, if you were writing a 

ticketing application for a kids' amusement park, you could write logic that allows a discount for multiple 

kids. 

            List<string> kidNames = new List<string>(); 
            kidNames.Add("Geoff"); 
            kidNames.Add("Lindsey"); 
            kidNames.Add("Heidi"); 
            kidNames.Add("Drew"); 
 
            if (kidNames.Count > 2) 
            { 
                // Apply discount logic here 
            } 

Checking the number of elements is also very common to determine whether or not to execute specific 

branches of code. 
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            if (kidNames.Count == 0) 
            { 
                Console.WriteLine("You have no kids. Exiting the application"); 
                Environment.Exit(0); 
            } 
            else if (kidNames.Count > 2) 
            { 
                // Apply discount logic here 
            } 
            else 
            { 
                // Apply normal pricing       
            } 

CHECKING FOR SPECIFIC VALUES 
You can also use the if statement to check for a particular value. If your amusement park offered free entry 

for kids under two, you would use the Contains() method of the list. 

            List<int> kidAges = new List<int>(); 
            kidAges.Add(2); 
            kidAges.Add(5); 
            kidAges.Add(12); 
            kidAges.Add(17); 
 
            if (kidAges.Contains(2)) 
            { 
                Console.WriteLine("Children two and under are free."); 
            } 

BRANCHING LOGIC WITH A SWITCH CASE 
A SWITCH statement is used to branch the logic of your application based on the value of a variable. Unlike 

an IF statement that executes a code block base on a condition check, the SWITCH statement executes code 

determined by which potential value the variable matches.  

For example, if you wanted to write an application that asks the user how they are feeling, you would want to 

respond differently depending on their responses.  

If they are feeling sad or depressed, you’d respond with “Cheer Up.” If they were mad or upset, you could 

say, “It will be okay.” “That’s great,” would be a good response for anyone feeling good or happy. In theory, 

you can do the same thing with an IF…ELSE IF…ELSE statement, but if you have several potential matches, 

this could result in many ELSE IF statements, which makes the code cumbersome and affect readability.  

  



Breaking Down C# 

 
Copyright: Breakpoint Coding, LLC Page | 43  6/30/2020 

            if (emotion == "happy" || emotion == "good") 
            { 
                Console.WriteLine("That's great!"); 
            } 
            else if (emotion == "mad" || emotion == "angry") 
            { 
                Console.WriteLine("It will get better!"); 
            } 
            else if (emotion == "sad" || emotion == "depressed") 
            { 
                Console.WriteLine("Cheer Up!"); 
            } 
            else 
            { 
              Console.WriteLine($"I'm not sure what kind of emotion {userResponse} is."); 
            } 

As you can imagine, this code could get out of hand as more emotions and responses get added. If you are 

only reacting to the value of a single variable, then you should use a SWITCH statement to clear things up.  

The Switch Statement 
The syntax of a SWITCH statement in C# follows:  

SWITCH(VALUE TO MATCH) 

{ 

     CASE Value One 

 // Code to execute 

 BREAK STATEMENT 

     CASE Value Two 

 // Code to execute 

 BREAK STATEMENT  

     CASE Value Three 

 // Code to execute 

 BREAK STATEMENT 

     DEFAULT 

 // Code to execute if no match is found 

 BREAK STATEMENT 

} 

 

The value to match is enclosed in parentheses (). The block of code that does the checking for a match is 

enclosed in the curly brackets {}. The CASE keyword must proceed every check for a match. The use of this 

keyword is how the application knows that it should be looking for a match. If a match is found, the 

application will execute the code for that match. There is no need to continue looking for a match when one 

has been found, so you should leave the SWITCH statement. The BREAK keyword is used to break out of the 

SWITCH statement and continue with the application.  
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Let’s take a look at what our emotion check code looks like when we utilize a SWITCH statement.  

switch (emotion) 
{ 

case "happy": 
Console.WriteLine("That's great!"); 
break; 

case "mad": 
Console.WriteLine("It will get better!"); 
break; 

case "sad": 
Console.WriteLine("Cheer Up!"); 
break; 

default: 
Console.WriteLine($"I'm not sure what kind of emotion {userResponse} is."); 
break; 

} 

In this code example, the value of the emotion variable is what we are using to find a match. This concept is 

often verbalized as “the value we are switching on.” The cases are the potential matches for this value. A 

CASE value must always be a literal value. You can not use a variable in a CASE statement. If you need to 

compare two variable values, you need to revert to using an IF statement.  

When a match is found, the application will display the desired message then break out of the SWITCH 

statement. The DEFAULT statement works like an ELSE statement. The code following the DEFAULT 

statement will execute if no matches are found.  

Just like the ELSE statement, a DEFAULT statement is optional. You don’t have to add it to your SWITCH 

statement. However, if you none of your CASE statements have a match for the variable value, then no code 

will be executed in the SWITCH statement.  

If you recall, our original code displayed the same message whether the user entered “happy” or “good.” You 

can insert additional matches into a SWITCH statement by adding another CASE statement before the code to 

be executed. The following code snippet demonstrates this.  

  



Breaking Down C# 

 
Copyright: Breakpoint Coding, LLC Page | 45  6/30/2020 

switch (emotion) 
{ 

case "happy": 
case "good": 
case "glad": 

Console.WriteLine("That's great!"); 
break; 

case "mad": 
case "upset": 
case "furious": 

Console.WriteLine("It will get better!"); 
break; 

case "sad": 
case "depressed": 
case "gloomy": 

Console.WriteLine("Cheer Up!"); 
break; 

default: 
Console.WriteLine($"I'm not sure what kind of emotion {userResponse} is."); 
break; 

} 

As you can see, it is easy to add more potential matches for the same branch of code.  

Switching on Numbers 
The SWITCH statement is not restricted to string values. You can also look for an equivalent numerical value.  

Console.WriteLine("What grade are you in (numerical value)?"); 
int userGrade = int.Parse(Console.ReadLine()); 
 
switch (userGrade) 
{ 

case 1: 
case 2: 
case 3: 

Console.WriteLine("You are amazingly good with a computer!"); 
break; 

case 4: 
case 5: 
case 6: 

Console.WriteLine("What's your favorite video game?"); 
break; 

case 7: 
case 8: 

Console.WriteLine("You are getting close to high school!"); 
break; 

case 9: 
case 10: 
case 11: 
case 12: 

Console.WriteLine("Welcome to High School!!!"); 
break; 

default: 
Console.WriteLine("Are you sure you are in school?"); 
break; 

} 
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Mixing IF and SWITCH 
It’s important to remember that a SWITCH statement is looking for a match. It will not do a conditional check. 

If you want your application to display something based on a condition after a match is made, you can nest 

an IF statement inside your CASE.  

case 9: 
case 10: 
case 11: 
case 12: 

Console.WriteLine("Welcome to High School!!!"); 
 
if (userGrade < 12) 
{ 
Console.WriteLine($"You have {12 - userGrade} years after this one."); 
} 
else 
{ 
Console.WriteLine("This is your last year!!!"); 
} 
 
break; 

DETERMINING A VALUE WITH A TERNARY STATEMENT 
When dealing with conditional logic, an IF…ELSE is used to perform separate code blocks dependent on the 

outcome of a condition check. Those code blocks can include as many code statements as needed to perform 

the related actions for the condition. 

IF…ELSE logic can be used to set the value for a single variable, as in the following code example.  

            string votingMessage; 
            int userAge = int.Parse(Console.ReadLine()); 
 
            if (userAge < 19) 
            { 
                votingMessage = "You are too young to vote."; 
            } 
            else 
            { 
                votingMessage = "You are old enough to vote."; 
            } 
            Console.WriteLine(votingMessage); 

In this example, the message to be displayed is dependent on the age of the user.  

There is a streamlined way to convert the eight lines of the IF…ELSE into a single line of code. You do this by 

using a  “ternary” statement. A ternary statement consists of three parts: a condition check, a value to set if 

the check is TRUE, and a value to set if the value is FALSE.  

Variable Value = Condition Check ? Value if TRUE: Value is FALSE 

The following statement demonstrates how you would write the early IF…ELSE logic into a ternary operation.  
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votingMessage = userAge < 90 ? "You are too young to vote." : "You are old enough to 

vote."; 

As you can see, a ternary statement is more concise when you are only using the condition check to set a 

value.  

Ternary Return Types 
A ternary operation can return any data type. The variable receiving the value of the operation must have the 

correct data type. If the data types don’t match, your application will not compile.  

BOOLEAN EXAMPLE 
Instead of using this code to set the getsOvertime flag: 

            bool getsOvertime; 
            string jobTitle = Console.ReadLine(); 
 
            if (jobTitle == "Manager") 
            { 
                getsOvertime = false; 
            } 
            else 
            { 
                getsOvertime = true; 
            } 

Use this:  

            bool getsOvertime; 
            string jobTitle = Console.ReadLine(); 
 
            getsOvertime = jobTitle == "Manager" ? false : true; 

NUMERIC EXAMPLE 
Instead of using this code to provide a discount to ticket orders greater than 3: 

            int numberOfTickets = int.Parse(Console.ReadLine()); 
            int totalPrice; 
 
            if (numberOfTickets > 3) 
            { 
                totalPrice = numberOfTickets * 10; 
            } 
            else 
            { 
                totalPrice = numberOfTickets * 15; 
            } 
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Use This: 

            int numberOfTickets = int.Parse(Console.ReadLine()); 
            int totalPrice; 
 
            totalPrice = numberOfTickets > 3 ? numberOfTickets * 10 : numberOfTickets * 

15; 

As this example demonstrates, you don’t need to use literals to set the value of the variable; you can use an 

expression. In this example, the value will be set to a value result of a calculation.  

DATETIME EXAMPLES 
The expressions you use in the ternary statements can be just as involved as you would use in an IF…ELSE 

statement.  

Instead of using this code to determine the first day of the week:  

bool doesWeekStartWithSunday; 
DateTime firstDayOfThisWeek; 
DateTime today = DateTime.Today; 
 
if (doesWeekStartWithSunday == true) 
{ 

firstDayOfThisWeek = today.AddDays(-(int)today.DayOfWeek); 
} 
else 
{ 
firstDayOfThisWeek = today.AddDays(-(int)today.DayOfWeek + (int) DayOfWeek.Monday); 
} 

Use this: 

bool doesWeekStartWithSunday = bool.Parse(Console.ReadLine()); 
DateTime firstDayOfThisWeek; 
DateTime today = DateTime.Today; 
 
firstDayOfThisWeek = doesWeekStartWithSunday == true ? today.AddDays(-

(int)today.DayOfWeek) : today.AddDays(-(int)today.DayOfWeek + (int)DayOfWeek.Monday); 

  



Breaking Down C# 

 
Copyright: Breakpoint Coding, LLC Page | 49  6/30/2020 

CODING CHALLENGE -CONDITIONAL STATEMENTS 
Using Conditional Logic to Make Recommendations 

 

PHASE TWO: CUSTOMER INTERACTION 
Your customer was delighted with the way you handled the registration of the business. Even though they 

did not like paying the corrupt government officials, they are happy to pay you to continue working on 

applications for them. This time they would like you to create a customer interaction system that tries to 

figure out what kind of items the customer may be interested in based on how they answer some questions.   

GREETING THE CUSTOMER: 
The system should greet the user and get the following critical pieces of information 

• Customer’s full name 

• Customer’s preferred nickname. If they don’t have a nickname, default to their first name. 

• Customer’s birthday month and day, it’s rude to ask for the year 

• Customer’s country of residence.  

GENERATE DATA 
There are some data items that you need to store, depending on the information you get from the customer.  

If today is the customer’s birthday, make a big deal out of it and let them know they get a 15% discount on 

today’s order. Store the discount value in the system. If the customer’s birthday was within the last two 

weeks, wish them a belated happy birthday and give them an 8% percent discount on their order. If their 

birthday is within the next two weeks, let them know about the birthday discount.  

Determine the standard shipping cost for the customer, depending on their country. If they live in the US, 

Canada, or Australia, there is no charge for shipping. I’d advise you not to ask your client about their 

Australien connections. If they live in India, Germany, Brazil, or Madagascar, the charge for shipping is $289. 

Anywhere else has a shipping charge of $12.43. Inform the customer of their shipping cost and ask if they 

would like to continue by taking the survey. If they don’t, exit the application.  
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CUSTOMER SURVEY 
Next, you are to ask the customer a series of questions. The answers to the questions will have a point value 

that you will store and update with every answer. This calculation is very scientific, so you must get the 

correct answer. Verify with the user that they provided their intended answer.  

• What is your favorite color 

o Red = 8 

o Blue = 3 

o Yellow = 6 

o Purple = 1 

o Black or White = 0 

o Others  = 5 

• What is your favorite season 

o Summer = 4 

o Spring = 9 

o Winter = 2 

o Fall = 11 

o Other = 1 

• Who would you rather talk to (your mother, your father, a stranger, aliens) 

o Mother = 1 

o Father = 3 

o Stranger = 8 

o Aliens = 22 

• Which would you rather be (wealthy, popular, accommodating, an alien) 

o Wealthy = 7 

o Popular = 2 

o Accommodating = 10 

o Alien = 22 

DETERMINE PRODUCT RECOMMENDATION 
Once you have calculated the total score for the survey determine the recommended product 

00 – 10 – Shoes made of Swiss Cheese 

11 – 20 – Bottle opener shaped bottle opener 

21 – 30 – Ben Franklin bowling pin 

31 – 40 – Lightening in a jar 

41 –  50 – Pickled elephant skull 

51 –  70 – A full-sized black and white copy of Van Gogh’s “Starry Night.” 
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DISPLAY PRODUCT RECOMMENDATION 
Once the customer has answered all of the questions, you are to display the results to them. You are not to 

share the scores, just the questions, their answers, and the product recommendation.   

Only mention the discount if the customer has one. 
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LOOPING WHILE A CONDITION IS TRUE 
In an earlier post, I talked about using the FOREACH loop to iterate through a collection. The FOREACH loop 

will execute the code block for each element in the collection. There will be times when you want to execute 

the same code over and over until a specific condition is met. For that, you would utilize the WHILE and 

DO…WHILE loops.  

While Loop 
When writing a while loop, you provide a condition check. As long as that condition check resolves to TRUE, 

the code block will be executed. After the code block completes, the application will recheck the condition. If 

it is still TRUE, the code is executed. This action repeats over and over until the condition check resolves to 

FALSE.  

The syntax for a WHILE loop looks like this:  

WHILE keyword (condition check) 
{ 
 Code Block 
} 
 

Here is an example WHILE loop that is written in C#.  

            bool quitGame = false; 
 
            while (quitGame == false) 
            { 
                Console.WriteLine("Let's play a game."); 
            } 

This code will display the message until quitGame becomes something other than false.  

INFINITE LOOPS 
Before you copy this code into Visual Studio and run it for yourself, I want to point something out. There is 

nothing in the code block that will ever change the value of quitGame. If the condition check never has the 

option to resolve to FALSE, the loop will continue forever. When this occurs, it is called an “Infinite Loop” and 

should be avoided.  Infinite loops can cause significant problems on the user’s computer, sometimes 

requiring them to reboot their system. Always make sure you have code inside your loop that can change the 

result of the condition check.  

We should avoid the creation of an infinite loop by updating the code to something like this:  
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            while (quitGame == false) 
            { 
                Console.WriteLine("Let's play a game."); 
 
                // Game Code  
 
                Console.WriteLine("Would you like to play again?"); 
                string answer = Console.ReadLine().Trim().ToLower(); 
 
                switch (answer) 
                { 
                    case "n": 
                    case "no": 
                    case "nope": 
                        quitGame = true; 
                        break; 
                } 
            } 

WHILE LOOP EXAMPLES 
You can use a WHILE loop to allow the user to keep entering information until they give you the type of 

information your application needs.  

            Console.WriteLine("How old are you?"); 
 
            bool isValidInput = false; 
            while (isValidInput == false) 
            { 
                int userAge; 
                bool isNumber = int.TryParse(Console.ReadLine(), out userAge); 
 
                if (isNumber == false) 
                { 
                    Console.WriteLine("Please enter a valid number."); 
                } 
                else if (userAge < 3 || userAge > 150) 
                { 
                    Console.WriteLine("I'm pretty sure that's not your real age.");  
                    Console.WriteLine("Try again.");  
                } 
                else 
                { 
                    isValidInput = true; 
                } 
            } 

You can also use the input from a user as the condition for your WHILE loop.  
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            Random random = new Random(); 
            int number = random.Next(1, 11); 
 
            Console.WriteLine("Guess a number from 1 to 10?"); 
 
            while (int.Parse(Console.ReadLine()) != number) 
            { 
                Console.WriteLine("Wrong! Guess again."); 
            } 
 
            Console.WriteLine("You guessed the number."); 

While loops are instrumental and quite common when writing applications. The DO…WHILE loop is not as 

standard, but it is useful in certain situations.  

Do…While Loop 
A WHILE loop will only execute if the condition check resolves to true. Because of this, there could be 

situations where the code inside the loop never executes.  

In the earlier example, we are checking the value of the quitGame variable before we even run the first 

instance of our game. The game should run at least one time before we need to worry about quitting.  

A DO…WHILE loop will always execute the code inside the loop at least one time. This one-time execution 

occurs because the condition check is done at the end of each loop, not at the beginning.  

The syntax for a DO…WHILE loop looks like this:  

DO  
{ 
 Code Block 
}  
WHILE keyword (condition check); 
 

DO…WHILE LOOP EXAMPLES 
 

Written in C# code, the loop looks like this:  

  



Breaking Down C# 

 
Copyright: Breakpoint Coding, LLC Page | 55  6/30/2020 

            bool quitGame = false; 
            do 
            { 
                Console.WriteLine("Let's play a game."); 
 
                // Game Code  
 
                Console.WriteLine("Would you like to play again?"); 
                string answer = Console.ReadLine().Trim().ToLower(); 
 
                switch (answer) 
                { 
                    case "n": 
                    case "no": 
                    case "nope": 
                        quitGame = true; 
                        break; 
                } 
            } while (quitGame == false); 

With this example, the code to play the game will run one time before the condition is even checked.  

DO…WHILE loops also make more sense when you want to implement retry logic to ensure the user enters 

the type of information your application needs.  

            do 
            { 
                Console.WriteLine("How old are you?"); 
 
                int userAge; 
                bool isNumber = int.TryParse(Console.ReadLine(), out userAge); 
 
                if (isNumber == false) 
                { 
                    Console.WriteLine("You have not entered a valid number."); 
                } 
                else if (userAge < 3 || userAge > 150) 
                { 
                    Console.WriteLine("I'm pretty sure that's not your real age."); 
                } 
                else 
                { 
                    isValidInput = true; 
                } 
            } 
            while (isValidInput == false); 

By updating this logic to use a DO…WHILE loop, I don’t have to ask the user multiple times for the data. The 

question “How old are you?” will be asked until a valid age is entered.  
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Nested Loops 
When writing complex applications, you will find the need to nest loops within one another. Even the simple 

examples we have used in the post provide a plausible use case for creating nested loops. We have seen one 

loop has the user play a guess a number game. We have another loop that asks the user if they would like to 

play again.  

Let’s nest those two loops to create a replayable “guess a number” game.  

            bool quitGame = false; 
            do 
            { 
                Console.WriteLine("Let's play a game."); 
 
                // Game Code  
                Random random = new Random(); 
                int number = random.Next(1, 11); 
 
                Console.WriteLine("Guess a number from 1 to 10?"); 
 
                while (int.Parse(Console.ReadLine()) != number) 
                { 
                    Console.WriteLine("Wrong! Guess again."); 
                } 
 
                Console.WriteLine("You guessed the number."); 
 
 
                Console.WriteLine("Would you like to play again?"); 
                string answer = Console.ReadLine().Trim().ToLower(); 
 
                switch (answer) 
                { 
                    case "n": 
                    case "no": 
                    case "nope": 
                        quitGame = true; 
                        break; 
                } 
            } while (quitGame == false); 

When this application is run, our DO…WHILE loop will allow the game to be played at least one time. The 

WHILE loop executes until the user guesses the correct number. At that time, we ask the user if they want to 

play again. As long as they enter anything other than our case matches, the DO…WHILE will run again. This 

process will continue until the user enters a valid response to quit the game.  
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LOOPING A CERTAIN NUMBER OF TIMES 
 

FOR Loops 
The FOREACH loop is for looping through collections. The WHILE and DO…WHILE loops are for looping until a 

condition is no longer valid. Sometimes you know exactly how many times you want to loop through a code 

block. It is at these times when you would use a FOR loop.  

The way a FOR loops works is that it initializes a new variable that it will use to determine how many times 

the loop will occur. This variable usually has an integer datatype. It also uses a statement that determines 

how the variable value will change each time the loop executes. In between the initialization statement and 

the incrementation statement, is the condition check that tells the loop when to stop.  

The syntax of the FOR loop looks like this:  

FOR keyword (variable initialization; condition check; incrementation statement) 

{ 

 Code Block 

} 

 

Code Example:  

            for (int i = 1; i < 5; i++) 
            { 
                Console.WriteLine(i); 
            } 

VARIABLE INITIALIZATION 
The variable initialization is the first code statement that is executed in a FOR loop. This code statement is 

where you declare and initialize any variables that are going to be used to control the loop. In our example, 

an integer variable is created and given the value of zero. Naming conventions don’t apply for the variables of 

a FOR loop, the majority of FOR loops you will see use a variable named “i.”  If it helps, think of it as the “i” in 

“iterator” since it controls the iteration of the loop.  

The variable can be initialized with any value that you feel your loop needs. You will see examples later in this 

post with the initialization using different starting values.  

This step is only done a single time. It is processed when the application first reaches the FOR loop.  

CONDITION  CHECK 
After the variable is initialized, the condition check is evaluated. As with the value of the variable, the 

condition check can be whatever you feel is need to control the iterations of your FOR loop. Generally, the 

condition will involve the variable you initialized in the first step.  
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In our example, the condition check resolves to TRUE while the variable value is less than 5. You will see 

examples of different condition checks later in this post.  

The condition check is evaluated before every iteration of the loop. If the condition resolves to FALSE, the 

loop will not execute.  

INCREMENTATION STATEMENT 
If the value of the iterator variable never changes, the condition check will always resolve to TRUE. If there is 

no chance for it to resolve to FALSE, you will create an “infinite” loop. As I explained in the post regarding 

WHILE loops, infinite loops should be avoided.  

The incrementation statement does what the name implies. This code statement will update the value of the 

iterator variable after the code block of the loop has been executed.  

Walkthrough 
Let’s walk through precisely what the application would do when it reaches our example FOR loop. 

Creates a variable and assigns it a value of 1 

Checks to see the value is less than 5; Resolves to TRUE 

Displays 1 in the console window 

Increases the value of the variable by 1; the value is now 2 

Checks to see the value is less than 5; Resolves to TRUE 

Displays 2 in the console window 

Increases the value of the variable by 1; the value is now 3 

Checks to see the value is less than 5; Resolves to TRUE 

Displays 3 in the console window 

Increases the value of the variable by 1; the value is now 4 

Checks to see the value is less than 5; Resolves to TRUE 

Displays 4 in the console window 

Increases the value of the variable by 1; the value is now 5 

Checks to see the value is less than 5; Resolves to FALSE 

Exits the FOR loop.  

 

FOR LOOP EXAMPLES 
Let’s imagine you are creating a shopping list application for a store that only allows you to buy ten items at a 

time. A FOR loops could help you ensure the user follows that rule.  
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            Console.WriteLine("Welcome to my store, TOP TEN."); 
            Console.WriteLine("It's time to go shopping."); 
            List<string> items = new List<string>(); 
 
            for (int i = 1; i < 11; i++) 
            { 
                Console.WriteLine("What would you like to buy?"); 
                items.Add(Console.ReadLine()); 
            } 
 
            Console.WriteLine("You have reached your limit of items."); 

For our next example, we have a game where the user has a limited amount of hours to survive. Every turn 

takes up one hour. A FOR loop will allow us to set that limit. However, this time we want our variable value to 

start high and decrease with every iteration of the loop.  

            Console.WriteLine("You are playing \"Last Breath\"."); 
            int hoursToLive = 7; 
            Console.WriteLine("A game where every hour matters."); 
            Console.WriteLine($"You have {hoursToLive} hours to live.");   
 
            for (int i = 7; i > 0; i--)             
            { 
                Console.WriteLine($"You have {i} hours left."); 
                // Game Code 
                Thread.Sleep(1000); 
                Console.WriteLine("An hour goes by....."); 
                Thread.Sleep(1000); 
                Console.WriteLine("You feel your energy draining...."); 
                Thread.Sleep(1000); 
            } 
 
            Console.WriteLine("You have died."); 

CHANGING THE ITERATOR 
If you recall from the blog post about the FOREACH loop, you were told that you could not add or remove 

items from the collection you were looping through, affecting the number of times the loop iterates once it 

starts.  

The same logic does not apply to the FOR loop. You can add any logic you want inside of the loop that could 

change the value of the iteration variable. You can add or subtract from the variable, thereby increasing or 

decreasing the number of times the loop iterates.  

For example, if we wanted to provide a way for the user to survive longer in the “Last Breath” game, we 

could add logic that changes the iteration variable.  
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            bool drankMedicine = false; 
 
            for (int i = 7; i > 0; i--)             
            { 
                Console.WriteLine($"You have {i} hours left."); 
                Thread.Sleep(1000); 
                if (i == 2 && drankMedicine == false) 
                { 
                    i += 3; 
                    Console.WriteLine( 

"You found some medicine that give you 3 extra hours of life."); 
 

                    drankMedicine = true; 
                } 
                Thread.Sleep(1000); 
                Console.WriteLine("An hour goes by....."); 
                Thread.Sleep(1000); 
                Console.WriteLine("You feel your energy draining...."); 
                Thread.Sleep(1000); 
            } 

The code has been updated to allow a one-time use of medicine, which increased the number of times the 

loop iterates.  

Jump Statements 
In C#, there are a few keywords that allow you to redirect the flow of the application. These keywords are 

known as “jump statements” since they let you jump from the current application flow and transfer control 

to a different section of the code. There are five different jump statements in C#, but we are only going to 

discuss two of them in this post. The other ones will be discussed in future posts.  

BREAK 
Technically, you have already been introduced to the BREAK statement. If you recall, it is used when you use 

SWITCH…CASE logic.  

            switch (user emotion) 
            { 
                case "happy": 
                    Console.WriteLine("I'm happy you're happy"); 
                    break; 
                default: 
                    Console.WriteLine("I'm sorry you're not happy"); 
                    break; 
            } 

The BREAK keyword is used to “break” out of the current code block and transfer control of the application to 

the code that follows the block.  

The SWITCH…CASE statement requires the BREAK statement so that the application knows when the 

matched CASE is complete.  
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You can also use a BREAK to break out of a loop if something occurs that should skip the rest of the loop 

iterations.  

Let’s go back to our code for the “Top Ten” store that limits the number of items a user can buy. The 

maximum number of items they can buy is ten, but what if they only want two items, or maybe seven. The 

current code does not handle that situation, but we can use a BREAK to update it.  

            for (int i = 1; i < 11; i++) 
            { 
                if (i > 1) 
                { 
                    Console.WriteLine("Would you like another item? (Y/N)"); 
                    string answer = Console.ReadLine(); 
                    if (answer.Equals("n",StringComparison.OrdinalIgnoreCase) ) 
                    { 
                        break; 
                    } 
                } 
 
                Console.WriteLine("What would you like to buy?"); 
                items.Add(Console.ReadLine());                 
            } 
            if (items.Count < 10) 
            { 
                Console.WriteLine($"You have purchased {items.Count} items."); 
            } 
            else 
            { 
                Console.WriteLine("You have reached your limit of items."); 
            } 

The code has been updated to allow the user to stop shopping any time before they reach the 10 item limit. 

Once they enter the character “n,” the BREAK keyword is reached, and the application jumps out of the loop.  

LABELED STATEMENTS 
Before you understand GOTO, you need to know about “labeled statements.”  

A labeled statement is an identifier you create in your code that will allow the application to transfer the flow 

of the code immediately following the label.  

You create a labeled statement by typing the label you wish to use, followed by a colon.  

        Greeting: 
            Console.WriteLine("Hello, what is your name?"); 
            string userName = Console.ReadLine(); 
 
        NumberGame: 
            Console.WriteLine("Would you like to play a game?"); 
            string answer = Console.ReadLine(); 
 
        GameExit: 
            Console.WriteLine("Press any key to exit the application..."); 
            Console.ReadKey(); 
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This code has three labeled statements: “Greeting”, “NumberGame”, and “GameExit”.  

The vital thing to understand is that without a GOTO statement to jump to the different labels, this code will 

execute as if the labels aren’t there. The application will start with the greeting and proceed to the exit code.  

GOTO 
The GOTO keyword allows you to force the application to jump to a labeled statement in your code. GOTO 

can be used within any code block to transfer control of the application, including loops.  

Let’s update our “Last Breath” game with some GOTO statements to give our player a chance to survive.  

for (int i = 7; i > 0; i--) 
            { 
                Console.WriteLine($"You have {i} hours left."); 
                Console.WriteLine("What is the three-digit number to call for help?"); 
                switch (Console.ReadLine()) 
                { 
                    case "911": 
                        Console.WriteLine("Did you really think it would be that easy?"); 
                        Console.WriteLine("Your mistake cost you an additional hour."); 
                        i--; 
                        break; 
                    case "245": 
                        Console.WriteLine("You have successfully called for help."); 
                        goto Survival; 
                    default: 
                        Console.WriteLine("That is not the right number."); 
                          break; 
                } 
                Thread.Sleep(1000); 
                Console.WriteLine("An hour goes by....."); 
                Thread.Sleep(1000); 
                Console.WriteLine("You feel your energy draining...."); 
                Thread.Sleep(1000); 
            } 
 
            Console.WriteLine("You have died."); 
            goto ExitGame; 
 
        Survival: 
 
            Console.WriteLine("Help arrives in the nick of time."); 
            Console.WriteLine("You will live to play another day."); 
 
        ExitGame: 
            Console.WriteLine(); 
            Console.WriteLine("I hope you enjoyed this fun, upbeat game."); 
            Console.WriteLine("Press any key to exit the application..."); 
            Console.ReadKey(); 

 

Our game has been updated with labels and GOTO statements. There are a few things I want to point out.  
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MISSING BREAK? 
Notice in our SWITCH…CASE that there is no BREAK keyword in the case for “245”. 

                    case "245": 
                        Console.WriteLine("You have successfully called for help."); 
                        goto Survival; 
 

Remember, BREAK is a jump statement used to jump out of the CASE. Since GOTO is also a jump statement, 

BREAK is not needed.  

MISSING GOTO? 
The next thing you should notice is that there is not a GOTO statement after the “survival” code like there is 

after the FOR loop.  

        Console.WriteLine("You have died."); 
            goto ExitGame; 
 
        Survival: 
 
            Console.WriteLine("Help arrives in the nick of time."); 
            Console.WriteLine("You will live to play another day."); 
 
        ExitGame: 
 

We need the application to jump to ExitGame after our death message. If we don’t jump at that point, the 

code after the “Survival” label will execute as well.  

However, we don’t need to add a GOTO statement after the survival message since the application will 

naturally execute that code next.  
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CODING PRACTICE – LOOPS 
 

 

Heart Rate Tracker 
I’m getting out of shape, and I want to start exercising again. However, I’m also getting old, so I need to 

watch my heart rate. Please write an application that will track my heart rate every minute and ask me what 

activity I would like to do every time. 

Set-Up 

Ask for my starting heart rate 

Ask how long I want to exercise 

Ask me what activity I want to do 

Running increases my heart rate by one every minute 

Resting reduces my heart rate by one every minute 

Heart Rate Tracker 

For every minute of my workout, display my current heart rate and let me know what zone I’m in  

<120 – I gave up, exit the application 

120 – 140 I’m not working hard enough.  

140 – 160 is my ideal workout zone 

160 – 175 I’m working too hard 

>175 – I’m dead 

Every 5 minutes ask me if I want to change the activity. If I do, change the activity and update the heart rate 

counter accordingly. If I start running, heart rate increases. If I start resting, heart rate decreases.  

Once my time is up ask if I want to work out again. 
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Calories Counter 

The application should track the total number of calories I burned during my workout 

(120 – 140)  - Nine calories for every minute 

(140 – 160) – Sixteen calories for every minute 

(160 – 175)  - Twenty two calories for every minute 

Total Workout 

Display the following information after the workout 

- Total minutes spent working out 

- Total calories burned 

- Max heart rate reached 

- Min heart rate reached 
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CODING EXERCISE - LOOPS 
Looping Through Logic and Conditions 

 

PHASE THREE: Trip Simulator 
Because of the success of the application to date, your client needs to restock their supply. However, they 

have not contacted you to create an inventory tracker. They want you to create a Trip Simulator instead. 

Apparently, your client hates to fly, so they drive across the country to find oddities to purchase and resell. 

Not trusting ATMs, they pay for everything in cash. The fear of getting robbed while they are traveling leads 

them to bring as little cash as possible with them. This fear has led to them running out of money on past 

trips. They want you to create an application that will tell them exactly how much cash to bring. Your 

application must account for the expenses they will occur on the trips. Also, they want to see a mile by mile 

account of the expenditure since, believe it or not; they don’t entirely trust you either.  

GATHER INFORMATION FROM THE USER 
The system should store the following information.  

• Vehicle Miles Per Gallon 

• Current Price Per Gallon 

• Miles to Destination 

• Hotel Price Per Night 

• Number of Nights  

SIMULATION – DRIVE TO DESTINATION 
Once you have this information, you are to do a mile per mile simulation of the trip. Calculate the cost of 

filling an empty tank before departure.  

Every time the vehicle runs out of gas, stop to refuel and track the cost. Let the user know how many miles 

they have traveled so far and asked if they want to spend any money on food or drink. Track any money 

spend on food and drinks.  
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SIMULATION – DESTINATION STAY 
After you have completed the first simulation, simulate the daily routine of the user for each night they are 

staying at the destination. Every day they are in town capture the following 

• Amount spent on each meal (breakfast, lunch, dinner, snack) 

• Amount spent on purchasing Oddities 

• Amount spent on other business costs 

SIMULATION – DRIVE BACK HOME 
Now it’s time to drive back home. Calculate the cost of filling an empty tank before departure. Then proceed 

to simulate the drive home the same way you did the drive to the destination. 

Every time the vehicle runs out of gas, stop to refuel and track the cost. Let the user know how many miles 

they have traveled so far and asked if they want to spend any money on food or drink. Track any money 

spend on food and drinks.  

DISPLAY EXPENSE REPORT 
After the three simulations have run, you should have a full record of what the trip will cost the user. Display 

the information to them in the way described below.  
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C# COLLECTIONS – ARRAYS 
You have already learned that a variable stores a single value of a datatype. When writing an application, 

there will be many times when you want to work with a group of values instead of just one. A DVD tracking 

system will need a way to store and view your list of movies. A digital cookbook needs to show all your 

recipes. Instead of creating separate variables for each one of these values, you can create a single variable to 

hold them all. There are many ways to store a collection of values. This post is going to focus on arrays.  

Arrays store a fixed-size collection of values sharing the same datatype. “Fixed-size” means that elements 

cannot be added or removed from an array. When you create the array object, it’s element count is “fixed.” 

Use square brackets [ ] to declare an array variable.  

string[] movieList 

This movieList variable will store more than one string value.  

Initialize an Array 
You provide the number of elements it will hold when you initialize the object with the “new” keyword. This 

can be done in one of two ways.  

You can provide the actual number of elements to be stored. 

string[] movieList = new string[5]; 

When this line is executed, the application creates an array with five elements, entering the default value for the String 

data type into every element.  

Another way you can set the size of the array is to provide the values of the element when you initialize the object.  

string[] movieList = new string[] 

{“Avengers”, “Goonies”, “The Notebook”, “Halloween”, “ET”}; 

 

To add or view values in an array, you need to use the “index” value for the slot you wish to work with. The 

C# programming language implements what is called “zero-based numbering.”  This means that the 

collection starts with Zero instead of One.  

Meaning the “first” element of a collection has an index of 0.  
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Updating Array Values 
To update the value of an array element, you tell Visual Studio the index of the element and the value you 

want to store.  

            movieList[0] = "Avengers"; 
            movieList[1] = "Goonies"; 
            movieList[2] = "Notebook"; 
            movieList[3] = "Halloween"; 
            movieList[4] = "ET"; 

This code will populate the array with your collection of movies.  

 

Remember,  an array has a fixed-length. You can change the values of the elements, but you can not add or 

remove elements.  

Accessing Array Values 
You can access the values of the array elements by using their index numbers.  

            Console.WriteLine(movieList[0] + " is a good movie."); 
            Console.WriteLine("As a kid, I really liked " + movieList[4] + "."); 
            Console.WriteLine("I refuse to ever watch " + movieList[2] + "!"); 

 

Working with Arrays 
Just as the string datatype has methods you can utilize to work with the string, arrays have a few ways you 

can work with them as well.  

LENGTH 
There will be many times when you need to know how many elements are in the arrays. The Length property 

is the best way to get that number as an integer value.  

Console.WriteLine("There are " + movieList.Length + " in my collection."); 

COPYTO 
Since an array can’t grow in size, there will be times when you need the values of one array entered into a 

larger array. Manually entering all those values into the new array is not efficient. The CopyTo method allows 
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you to copy all the elements from one array into another array. You can provide an index value to use as a 

starting point when copying the elements into the new array. 

The following code will copy the five movies from movieList into the last five elements of newMovieList. 

            string[] newMovieList = new string[10]; 

            movieList.CopyTo(newMovieList, 5);  

C# COLLECTIONS - LISTS 
A List is a System.Collection object that allows you to hold multiple values of the same type in a single 

variable. Because of the type-safety it provides, the List object has replaced the ArrayList as the go-to choice 

for storing like elements.  

To declare a list, you use the List keyword followed by a placeholder for the data type of the objects that will 

exist in the list. To initialize a list, you must use the new keyword, as seen in the following example.  

You need to use what is known as “generic syntax” to tell Visual Studio what type of elements the list will 

store. Generic syntax utilizes the angle brackets < > as a place holder for the datatype value. 

            List<int> listOne = new List<int>(); 

            List<string> listTwo = new List<string>(); 

            List<DateTime> listThree = new List<DateTime>(); 

 
In this example, listOne will hold a collection of integers, listTwo will hold strings, listThree holds a collection 

of DateTime objects.  

There is no requirement to declare the number of elements the list will contain since it can grow and shrink 

dynamically. As you add elements, it will expand to fit them.  

Adding List Elements 
 
If you want, you can add items to the list when you initialize it by supplying a comma-separated list between 

the curly braces { }. Just make sure you have a semi-colon; after the closing brace.  

 
            List<string> employees = new List<string>() 
            { 
                "Steve", 
                "Mary", 
                "Kate", 
                "Geoff", 
                "Pete" 
            }; 
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However, you don’t need to add your elements this way. You can use the Add() method of the List object to 

insert as many elements as you want.  

 
            List<DateTime> holidayDates = new List<DateTime>(); 
 
            holidayDates.Add(DateTime.Parse("01/01/2000")); 
            holidayDates.Add(DateTime.Parse("03/17/2000")); 
            holidayDates.Add(DateTime.Parse("07/04/2000")); 
            holidayDates.Add(DateTime.Parse("12/25/2000")); 
 
With the AddRange() method, you can add a range of elements to the list at one time. For example, if you 

wanted to create a list to store your next lottery ticket numbers but wanted to make sure your lucky numbers 

were always part of the list, your code would look something like this.  

 
            List<int> lotteryNumbers = new List<int>(); 
            int[] myLuckyNumbers = new int[] { 17, 21, 33 }; 
            lotteryNumbers.AddRange(myLuckyNumbers); 
            lotteryNumbers.Add(12); 
            lotteryNumbers.Add(45); 
            lotteryNumbers.Add(49); 

 

If you happen to win with these numbers feel free to send a portion of your winnings my way  

 
Using Add() and AddRange() will add the elements to the end of the list. There may be times where you want 

to insert an element at a particular location in a list. To do that, you would use the Insert() method.  

The Insert method allows you to specify at which index you would like to add your elements.  

Let’s say that somewhere in your application, a grocery list is populated with the following code.  

            List<string> groceryList = new List<string>() 
            { 
                "milk", 
                "eggs", 
                "cheese", 
                "bread", 
                "cereal", 
                "crackers" 
            }; 

 
As you can see, it is seemingly ordered by the grocery category with “dairy” being at the beginning of the list. 

What do you do if another part of the application allows the user to enter the value “yogurt”? If you use 

groceryList.Add(“yogurt”), and it will be stored after “crackers” when you want to save it after “cheese.”  

At this point, you would use the Insert method. Insert allows you to specify at which index you want to insert 

the value.  

            groceryList.Insert(3, "yogurt"); 
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Since the first element of the list has the index of 0, inserting the new element with the index of 3 will place it 

between “cheese” and “bread.”  

Accessing, Modifying, and Displaying List Elements 
 
If you wanted to do something with a particular element in the list, you could access it by using its index 

value.  

            DateTime firstHoliday = holidayDates[0]; 
            Console.WriteLine("The last holiday of the year is " + holidayDates[3]); 

You also use the index if you wanted to update the value in a list.  

            lotteryNumbers[4] = 39; 

What happens if you don’t know the index of the element you want to access? How would you go about 

finding it?  

If you are looking for the index of the last element in the list, you can use the Count property of the List 

object.  

Count will return an integer with the number of elements in the list.  

    Console.WriteLine("There are " + groceryList.Count + " items on the grocery list"); 

Count is also useful to provide you with the index value of the last element in the list. If you don’t know how 

many elements are in the list, you can just count them. Because a list uses zero-based indexing, you will need 

to subtract one from the count to get the actual index.  

            int holidayCount = holidayDates.Count; 
 
            Console.WriteLine("The last holiday of the year is " + 
                    holidayDates[holidayCount - 1]); 

 

Sometimes you know the value of the element but need the index to update its value. The IndexOf () method 

searches the list for a value and returns the index of that element.  

            int breadIndex = groceryList.IndexOf("bread"); 
            groceryList[breadIndex] = "wheat bread"; 

 

IndexOf starts with the first element of the list (index = 0) and navigates through the list until it finds the 

value you are seeking. Sometimes, you don’t want to know when it first appears in the list. Instead, you want 

to update the element in which it appears last. The LastIndexOf () method will navigate the elements from 

the largest index and return the index of the first time it finds that value.  
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Removing List Elements 
 
To empty all of the elements in a list, you use the Clear() method. Clear does precisely that. It clears out the 

collection. 

 
            holidayDates.Clear(); 
 

What if you only want to remove a particular element from the list? How to do that would depend on what 

information you have about that element.  

If you know the value of the element but not the index, you want to use the Remove() method.  

            employees.Remove("Kate"); 
 

If you know the index of the element you want to remove, you use the RemoveAt() method.  

            groceryList.RemoveAt(3); 
 

If you want to remove a group of elements and you know the index of the first element, you use the 

RemoveRange() method.  

            groceryList.RemoveRange(3, 10); 

Just make sure you don’t try to remove more elements than exist. If you try, your application will crash with a 

message stating that “Offset and length were out of bounds.” 

ADDITIONAL METHODS 
There are several more methods available when you use the List object that are not covered in this post.  

The Sort() and Reverse() methods are discussed in the post discussing Foreach loops. The post about 

conditional expressions mentions the Contains() method. Find() and Exists() require the knowledge of 

predicates. There is a post for that topic at this time.  

 

C# COLLECTIONS - DICTIONARIES 
 

 
When using an array or list object, you access the elements by using the integer index for those elements. 

The index automatically increments as more elements are added. Any key/value pair collection allows you to 

replace that auto-incrementing number with any datatype or value that you want to use to identify that 

element uniquely.  

A library application would be an ideal place to use a dictionary object. Every book has a unique ISBN number 

that can be used to identify a book. Since ISBN are alpha-numeric, you would want to use a string data type 

for the “key”.  
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Dictionaries are initiated the same way as the List object with the new keyword.  

            Dictionary<string, string> bookList = new Dictionary<string, string>(); 

 
Adding Elements 
You can add elements to a dictionary during initialization using the curly braces { }. However, since there is no 

auto-incremented index, each key/value pair needs to be surrounded by their braces.  

            Dictionary<string, string> bookList = new Dictionary<string, string>() 
             { 
                  {"0199535566","Pride and Prejudice" }, 
                  {"160252369X" ,"War and Peace"}, 
                  {"0007661428","Green Ham and Eggs" } 
             }; 
 
It is important to remember that the keys must be unique. You cannot have elements with the same key. If 

that were allowed, the application would not know which element to return. If you attempt to enter a 

duplicate key in a dictionary, the application will crash with an “ArgumentException” 

You can also utilize the Add() method to create new elements in the dictionary.  

 
            bookList.Add("1572706279", "The Great Gatsby"); 
            bookList.Add("0553296983", "Diary of Anne Frank"); 
            bookList.Add("0590846271", "Captain Underpants"); 

Accessing Elements 
 
The key is used to access a dictionary element. You can use it to change the value of the elements 

 
            bookList["0007661428"] = "Green Eggs and Ham"; 
            bookList["0553296983"] = "Diary of Anne Frank"; 

 
Store the value in a variable 

           string favoriteBook = bookList["0590846271"]; 

 
Or display the information to the user.  

  Console.WriteLine("Your reading assignment is to finish " + bookList["160252369X"]); 
 
To get the number of elements in a dictionary, use the Count property 

 
            Console.WriteLine("I have " + bookList.Count + " books."); 
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Looping Through a Dictionary 
You can use a foreach to loop through a dictionary similar to how you loop through a list. However, since 

every item in the dictionary has two data types, there is a slight difference.  

Looping, through a list of book titles, looks like this: 

 
            List<string> bookTitles = new List<string>(); 
 
            foreach (string item in bookTitles) 
            { 
                Console.WriteLine("The name of the book is: " + item); 
            } 

 
To loop through a dictionary, the data type of the loop is a KeyValuePair object with the same generic types 

as your dictionary: 

 
            foreach (KeyValuePair<string, string> item in bookList) 
            { 
                Console.WriteLine("The name of the book is: " + item.Value); 
                Console.WriteLine("The ISBN is: " + item.Key); 
            } 

Looping through Keys or Values 
If you wanted to loop through just the keys or the values of the dictionary, the data type would not be 

KeyValuePair object. It would be the same data types as the key or the value, depending on what you want to 

loop through.  

However, you will have to tell Visual Studio that you are looping through the keys or values and not the 

dictionary elements. You do this by adding “.Keys” or “.Values” to your foreach syntax.  

 
             Console.WriteLine("Here is a list of all the book titles."); 
            foreach (string item in bookList.Values) 
            { 
                Console.WriteLine("Book Title: " + item); 
            } 
 
            Console.WriteLine("Here is listing of ISBN numbers."); 
            foreach (string item in bookList.Keys) 
            { 
                Console.WriteLine("ISBN: " + item); 
            } 
 

Removing Elements 
To empty the dictionary of all elements, use the Clear() method.  

             bookList.Clear(); 
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To remove specific elements from the dictionary, use the Remove() method along with the key of the 

element.  

            bookList.Remove("0007661428"); 
            bookList.Remove("0590846271"); 
 
 

MORE COLLECTIONS – STACKS AND QUEUES 

Although the majority of collections you work with as a beginner developer will be arrays, lists, and 

dictionaries, it is right for you to understand two specialty collections. Stacks and Queues have specific rules 

regarding add and remove records from the collection. This post will clarify some of those rules and provide 

examples of the collections.  

Stacks 
A STACK is a unique type of collection that does not allow you to use or view any of the elements it contains, 

other than the elements that were last placed in the collection. This process is often referred to as Last In 

First Out (LIFO). Once elements are placed into the stack, you can only access an element that was most 

recently placed into the collection.  

It may help to think of a physical stack of plates.  

When you dry your dishes and put them away, you are placing the plates on top of each other. Doing this 

creates a stack. When setting the table, you first need to use the last plate that was stacked. This example 

demonstrates LIFO in the real world.  You can’t get to the bottom plate without removing the other plates 

from the stack. Attempting to pull out the middle plate would more than likely result in some broken dishes.  

For our Stack examples, we are going to pretend we have an event coming up for which we need a guestlist. 

We aren’t sure how many people the venue will allow, so we are going to populate our stack with the most 

important people first. This way, if we have to trim down our guest list, we can just remove the guests that 

were invited last.  

Declaration and Initialization 
You declare and initialize a stack in the same way you would a List object. 

            Stack<string> guestList = new Stack<string>(); 

STACK METHODS 
The Stack object has it’s own methods to add and remove elements to the collection.  

Push 
To add elements into a stack, you “push” them into the collection.  

            guestList.Push("Bear"); 
            guestList.Push("Pippa"); 
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            guestList.Push("Tron"); 
            guestList.Push("Benson"); 
            guestList.Push("Ichabob"); 
            guestList.Push("John"); 
            guestList.Push("Scott"); 

When this code executes “Bear” will be at the bottom of the stack and “Scott” will be on top.  

Contains 
There is no way to access the elements in the middle of the stack, but you can check to see if a value exists by 

using Contains. 

            if (guestList.Contains("mom") == false) 
            { 
                guestList.Push("mom"); 
            } 

Count 
As with the List object, the Count property will tell you how many elements are in the collection.  

       Console.WriteLine($"You have invited {guestList.Count} guests."); 

 

Pop 
To utilize an element of the stack, you have to “pop” the last entered value out of the stack. When you pop 

an element from the stack, it is no longer part of that collection.  

            Console.WriteLine($"You have invited {guestList.Count} guests."); 
            Console.WriteLine($"Your last invited guest is {guestList.Pop()}."); 
            Console.WriteLine($"You have invited {guestList.Count} guests."); 

When the second WriteLine is executed, “mom” is removed from the collection. The count property will 

decrease by one.  

If you want that value back in the collection, you will have to “push” it back in.  

Peek 
To remedy the earlier situation where all we wanted to do is see the last element added but not remove it 

from the list, the Peek method can be used. Peek allows you to see the top element without actually 

removing it.  

            Console.WriteLine($"You have invited {guestList.Count} guests."); 
            Console.WriteLine($"Your last invited guest is {guestList.Peek()}."); 
            Console.WriteLine($"You have invited {guestList.Count} guests."); 

This code will display the same information but will not change the number of guests on the list. The Peek 

method is convenient to see the top element, but there is no way to access any of the lower elements 

without popping it from the collection.  
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LOOPING THROUGH A STACK 
 

Foreach Loop 
If you want to see what is in the stack but not do anything with the elements, you can use the foreach loop. 

Since a foreach restricts changing the collection while looping through it, it allows you to read each element. 

In a way, it’s letting you “peek” into the entire collection.  

            foreach (var item in guestList) 
            { 
                Console.WriteLine(item); 
            } 

For Loop 
Since a for loop access each element individually, you can not use it read through the elements of the 

collection. The following code will not run. You will get a compile error stating, “Cannot apply indexing with [] 

to an expression of type ‘Stack<string>’”. 

            for (int i = 0; i < guestList.Count; i++) 
            { 
                Console.WriteLine(guestList[i]); 
            } 

 

While Loop 
The while is useful for looping through the collection to remove items. For example, let’s say the venue has 

contacted us. They have informed us that the venue will only accommodate four guests. We need to remove 

guests from our list until we get to the four most important.  

            while (guestList.Count > venueLimit) 
            { 
                Console.WriteLine($"{guestList.Pop()} is being removed from the list."); 
            } 

The Pop method allows us to read and remove the element from the collection in a single action.  

 

Queues 
Queues are very similar to stacks. However, instead of a “last in first out” method of processing the 

collection, a queue uses “first in first out” (FIFO). For this collection, you can only access the first element in 

the collection.  

QUEUES 
Queues are very similar to stacks. However, instead of a “last in first out” method of processing the 

collection, a queue uses “first in first out” (FIFO). For this collection, you can only access the first element in 

the collection.  
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For a real-world example of a queue, think of the line you stand in to get into a popular event.  

What happens if the guy at the end of the line tries to go through the gate first. Chaos ensues!  

To prevent this kind of chaos from effecting your application, use the queue collection to ensure that the first 

element is used before the last one.  

For our queue example, we are going to pretend the venue for our event has contacted us and removed the 

limit of people we can invite. We have settled on inviting our original eight guests. However, there is a limit 

to the number of dinner options at our event. There are three steak dinners, three chicken dinners, and three 

vegetarian dinners available. We want to provide our guests with the option to choose the dinner they want, 

but we want to make sure our favorite guests get to chose first. 

 

DECLARATION AND INITIALIZATION 
You declare and initialize a queue in the same way you would a List object. 

             Queue<string> guests = new Queue<string>(); 

QUEUE METHODS 
The Queue object has it’s own methods to add and remove elements to the collection.  

Enqueue 
To add elements into a queue, you use the Enqueue method.  

            guests.Enqueue("Bear"); 
            guests.Enqueue("Pippa"); 
            guests.Enqueue("Tron"); 
            guests.Enqueue("Benson"); 
            guests.Enqueue("Ichabob"); 
            guests.Enqueue("John"); 
            guests.Enqueue("Scott"); 

When this code executes “Bear” will be first in line and “Scott” will last.  

Contains 
There is no way to access the elements in the middle of the queue, but you can check to see if a value exists 

by using Contains. 

            if (guests.Contains("mom") == false) 
            { 
                guests.Enqueue("mom"); 
            } 

 

Count 
As with the List object, the Count property will tell you how many elements are in the collection.  

             Console.WriteLine($"You have invited {guests.Count} guests."); 
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Dequeue 
To utilize an element of the queue, you have to “dequeue” the first entered value out of the queue. When 

you dequeue an element, it is no longer part of that collection.  

            Console.WriteLine($"You have invited {guests.Count} guests."); 
            Console.WriteLine($"Your first invited guest is {guests.Dequeue()}."); 
            Console.WriteLine($"You have invited {guests.Count} guests."); 

When the second WriteLine is executed, “Bear” is removed from the collection. The count property will 

decrease by one.  

If you want that value back in the collection, you will have to “queue” it back in.  

Peek 
To remedy the earlier situation where all we wanted to do is see the first element added but not remove it 

from the list, the Peek method can be used. Peek allows you to see the first element without actually 

removing it.  

            Console.WriteLine($"You have invited {guests.Count} guests."); 
            Console.WriteLine($"Your first invited guest is {guests.Peek()}."); 
            Console.WriteLine($"You have invited {guests.Count} guests."); 

This code will display the same information but will not change the number of guests on the list. The Peek 

method is convenient to see the first element, but there is no way to access any of the following elements 

without removing it from the collection.  

Clear 
The Clear method will remove all of the elements from the collection. 

   guests.Clear(); 

LOOPING THROUGH A QUEUE 
 

Foreach Loop 
If you want to see what is in the queue but not do anything with the elements, you can use the foreach loop. 

Since a foreach restricts changing the collection while looping through it, it allows you to read each element. 

In a way, it’s letting you “peek” into the entire collection.  

            foreach (var item in guests) 
            { 
                Console.WriteLine(item); 
            } 
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For Loop 
Since a for loop access each element individually, you can not use it read through the elements of the 

collection. The following code will not run. You will get a compile error stating, “Cannot apply indexing with [] 

to an expression of type ‘Queue<string>’”. 

            for (int i = 0; i < guests.Count; i++) 
            { 
                Console.WriteLine(guests[i]); 
            } 

While Loop 
The while is useful for looping through the collection to remove items. For example, let’s say we want to loop 

through our guests from our favorite guest to least favorite, asking each one, what they want for dinner 

            while (guests.Count > 0) 
            { 
             Console.WriteLine($"{guests.Dequeue()}, what would you like for dinner?"); 
            } 

 

The Dequeue method allows us to read and remove the element from the collection in a single action.  

 

Author’s Note: If it seems like I copy the text from the Stack section into the Queue session, it’s because I did. 

Like I stated earlier, the two collections are very familiar. The main difference is how the elements are 

removed from the collection. 
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FILTERING AND SORTING WITH LINQ 
For as long as databases have existed, there have been ways to query the information in those databases. 

Queries are used to filter for specific records or sort the output in a particular order. If you have a table in 

your database with customer information, you may want to view all the customers in a particular state. You 

may want to sort the data so that the customers that spend the most money show up first.  

LINQ provides developers with a way to perform the same sorting and filtering functions with collections. 

Perhaps you have a list of employee names that you want to sort alphabetically. Maybe, you have a 

dictionary with inventory items, and you only want to display items with an inventory greater than zero. LINQ 

will allow you to do these actions without requiring you to loop through the collection.  

There are two types of syntax you can use when using LINQ. You can interchange them in your application if 

you choose, but ideally, you should stick with one syntax to improve the readability of your code. You learn 

about the different syntax types later in this post. First, let’s discuss the Query Operators you can use with 

either syntax.  

Query Operators 
Query Operators are technically extension methods of  System.Linq classes. For the sake of simplicity, you 

can think of them as keywords that provide the functionality to your LINQ queries. The type of functionality 

they provide depends on the operator. Following is a limited list of the more common operators. Code 

examples of the queries can be found later in this post.  

For filtering data, the WHERE operator is the most common. For grouping data, the GROUPBY operator is 

used. You can join collections together into a single query with the JOIN operator. 

There are several operators for sorting. You can use ORDERBY or ORDERBYDESCENDING to determine how to 

order the collection. THENBY and THENBYDESCENDING will allow you to add additional sorting options. You 

can sort the collection in the opposite order that the data was entered with the REVERSE operator.  

You can aggregate the data in your collection with the AVERAGE, SUM, and COUNT operators. MIN and MAX 

will return the smallest or largest value in the collection. If you only want to return a single record, you can 

use FIRST, FIRSTORDEFAULT, LAST, or LASTORDEFAULT. The “…ORDEFAULT” operators will return the default 

value for the collection element if it can’t find a record to return.  

Now that you understand some of the things you can do with LINQ queries, it’s time to learn how to write 

them.  
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The VAR data type 
Before we get into the details of LINQ statements, we need to take a moment to discuss the VAR data type.  

C# is a strongly-typed programming language, which means that you must declare the data type for the 

variable whenever you declare it. That being said, there are times when you may not be entirely sure what 

type of data a variable will hold at the time you declare it. For those instances, the VAR data type can be 

used. There is a constant debate among developers regarding when and how often to use VAR. For the sake 

of this blog, I’m only going to recommend using it when it aids you in understanding a concept without going 

too deep into concepts that are beyond your skill level at this time.  

Learning about LINQ is one of those times. The results of LINQ queries are usually of an IEnumerable or 

IQueryable type. Instead of going into details about those types at this time, I will be using the VAR keyword 

and would advise you to do the same.  

When you use the VAR datatype, Visual Studio will assign the data type at the time the variable receives its 

value.  

For example: 

            var age = 12; 
            var name = "Scott"; 
            var bDay = DateTime.Now; 

At the moment these variables get assigned a value “age” becomes an integer, “name” becomes a string, and 

“bDay” becomes a DateTime.  

 

Query Syntax 
 

FROM CLAUSE 
When querying databases, the familiar syntax to use is SQL, which stands for Structured Query Language. The 

Query syntax for LINQ is very similar to SQL. When using Query syntax, the statement always starts with a 

FROM clause. This clause tells the application from which collection you are retrieving data. There are four 

parts to a FROM clause.  

FROM Keyword + element variable + IN keyword + collection variable 

• FROM and IN are keywords used in the statement.  

• The collection variable is the name of the collection you are querying 

• The element variable is a variable that will store the element that LINQ is evaluating. It is very 

similar to the variable you create in a FOREACH loop. It is only used for the query.  
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            List<string> inventoryItems = new List<string>() 
            { "rope","wood stick", "metal hook", "paper" }; 
 
            var rITems = from s in inventoryItems 

QUERY OPERATORS 
After the FROM clause, you place the query operators to be used in filtering and/or sorting the data.  

The most common one is the WHERE operator. This operator is used to filter the collection based on a 

condition you determine.  

            var rITems = from s in inventoryItems                       
                         where s.StartsWith("r")  

SELECT CLAUSE 
After adding the operators you want to use for the query, you need to add the SELECT clause. The SELECT 

clause tells LINQ what value to store in the result variable.  

            var rITems = from s in inventoryItems                       
                         where s.StartsWith("r") 
                         orderby s descending 
                         select s; 

Translation 
If you were to translate this query to English, the translation would be 

“Using the inventoryItems collection individually assign each element to the “s” variable. Once it is assigned 

to “s”, check to see if it starts with the letter “r”. If it does, add the value of the “s” variable into the rItems 

variable.”  

Enhancing the Query 
You can add multiple conditions to your WHERE clause.  

            var rITems = from s in inventoryItems                       
                         where s.StartsWith("r") || s.EndsWith("r")                          
                         select s; 

You can also add more query operators to the statement.  

            var rITems = from s in inventoryItems                       
                         where s.StartsWith("r") || s.EndsWith("r") 
                         orderby s descending 
                         select s; 

You can chose to only add part of the value into the new variable 

            var rITems = from s in inventoryItems                       
                         where s.StartsWith("r") || s.EndsWith("r") 
                         orderby s descending 
                         select s.Substring(0,2); 
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Method Syntax 
Although using the Query Syntax is generally easier to read. The Method Syntax tends to be easier to 

implement. One reason for this is because some of the extension methods provided by LINQ need very little 

additional code.  

For example, if you have a list of items and you wanted to reverse their order, you would simply use the 

Reverse method.  

            List<string> inventoryItems = new List<string>() 
            { "rope","wood stick", "metal hook"}; 
 
            inventoryItems.Reverse(); 
 
            Console.WriteLine(inventoryItems[0]); 

When the code is executed, “metal hook” is displayed. Now that I’m using LINQ, I don’t even have to use the 

zero index to display the first elements of the list. The First method will do this for me. If I were unsure 

whether or not inventoryItems had any elements, I would use FirstOrDefault.  

            // Will display the first element  
            // Will crash if no elements exist 
            Console.WriteLine(inventoryItems.First()); 
 
            // Will display the first element  
            // Will display an empty string if no elements exist 
            Console.WriteLine(inventoryItems.FirstOrDefault());  

You can use the Min and Max methods to find the highest and lowest values in a collection.  

            List<double> prices = new List<double>() 
            { 5.2,77,235.33,42.8,12,.5}; 
 
            Console.WriteLine($"The highest price is {prices.Max()}."); 
            Console.WriteLine($"The lowest price is {prices.Min()}."); 

You can use the Sum and Average methods to aggregate the information.  

            Console.WriteLine($"The sum of all prices is {prices.Sum()}."); 
            Console.WriteLine($"The average price is {prices.Average()}."); 

Using these methods like this are great if you want the values for the entire collection. However, sometimes 

you only want to use a subset of data. For example, you may want the first item in your inventory that starts 

with the letter “b”. Maybe you want to count the number of prices that are greater than 10. To use the 

Method Syntax to resolve these scenarios, you will need to use a Lamda expression.   

LAMBDA EXPRESSIONS 
In simplified terms, when dealing with LINQ, a Lambda Expression is a shorthand version of the query syntax 

you read about earlier in this post. Instead of using multiple statements to perform your query, a single 

expression is used.  
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The general syntax for lambda expressions is:  

Collection.Method(Element Variable => Condition Expressions) 

If we take our query syntax from earlier:  

            var rITems = from s in inventoryItems                       
                         where s.StartsWith("r") 
                         select s; 

Which translated to ““Using the inventoryItems collection individually assign each element to the “s” 

variable. Once it is assigned to “s”, check to see if it starts with the letter “r”. If it does, add the value of the 

“s” variable into the rItems variable.”  

We can perform the same query using the method syntax.  

            var newItems = inventoryItems.Where(s => s.StartsWith("r")); 

Although it may seem a little more confusing to read, it performs the same function with fewer lines of code. 

You are still storing the element into a variable “s”, and you are providing the same condition check.  You are 

then storing the value of “s” in the new variable.  

ENHANCING THE EXPRESSION 
Just as with queries, you can enhance a lambda expression by adding conditions checks, providing sorting 

instructions, or returning only part of the value.  

          List<string> inventoryItems = new List<string>() 
            { "rope","wood stick", "metal hook","paper"}; 
 
            var rItems = inventoryItems 
                .Where(s => s.StartsWith("r") || s.EndsWith("r")) 
                .OrderByDescending(s => s) 
                .Select(s => s.Substring(0,2)); 

When this code is executed, LINQ will filter the collection for any item that starts or ends with “r”. It will then 

order them in reverse alphabetical order. After that it will insert the first two letters of the string into rItems. 

This is the same functionality of the following query syntax 

            var rITems = from s in inventoryItems                       
                         where s.StartsWith("r") || s.EndsWith("r") 
                         orderby s descending 
                         select s.Substring(0,2); 

 When the FOREACH runs, it will only display two items “ro” and “pa”.  

            foreach (var item in rITems) 
            { 
                Console.WriteLine(item); 
            } 
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COMBINING METHODS 
The true power of LINQ comes when you combine the methods to find the information you are seeking. Let’s 

add some logic to the methods we talked about at the beginning of this section using the following lists.  

            List<string> inventoryItems = new List<string>() 
            { "rope","wood stick", "metal hook"}; 
 
            List<double> prices = new List<double>() 
            { 5.2,77,235.33,42.8,12,.5}; 

 

How would we display the first item in our inventory that starts with the letter “b”? 

string firstBItem = inventoryItems.Where(s => s.StartsWith("b")).FirstOrDefault(); 

You must use the OrDefault methods when you are filtering your data, for the potential of not finding a 

matching record is there.  

How would you find the number of prices than 10? 

int numberOfHighPrices = prices.Where(n => n > 10).Count(); 

Notice that I used the letter “n” in this lambda expression. It doesn’t matter what you call the variable that 

will hold the element variable. Generally, a single character is used to reduce the amount of typing needed 

when writing an expression. There are different schools of thought about what those characters should be.  

Personally, I use “s” if I’m dealing with strings, “n” for numbers, “d” for dates, and “o” if I’m using a collection 

of objects.  

Why use LINQ 
Hopefully, after reading this post, you understand the benefit of using LINQ. If you still don’t see the value 

take a look at the code that would have to be written to replace this LINQ statement: 

int numberOfHighPrices = prices.Where(n => n > 10).Count(); 

Without LINQ, your code would look something like this.  

            int numberOfHighPrices = 0; 
            foreach (double price in prices) 
            { 
                if (price>10) 
                { 
                    numberOfHighPrices++; 
                } 
            } 

As you can see, even a simple LINQ statement would require several lines of code. Some of the more complex 

queries in this post would take considerably more code without LINQ.  
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CODING PRACTICE - COLLECTIONS 
Working with Collections 

 

ARRAYS 
You are back in high school. Another year is about to start, and you are excited to see your three best friends.  

• Create a string array that will store the names of three people.  

• Populate that array with the names of your three best friends.  
o If you don’t have three friends, make some up.  

• Loop through the array and display a greeting to each of your friends. 
 

You want to make sure that you don’t have lunch with any want you don’t like, so you create a “lunch buddy” 

list. The table seats eight people, and you want every seat taken. 

• Create another string array to store the names of 8 people 

• This array will hold the names of 8 people you would like to have lunch with  

• Add your best friends to this new array and populate the remaining elements with five other 
names.  

• Display a lunch invitation to each person informing them how many people are on the list 
 

You need to make sure you maintain an average test score of 80. Otherwise, you’ll be grounded.  

• Create an empty array that will store ten test scores 

• Use the Console window to populate the test scores 

• Display the average grade in the Console window 

  



Breaking Down C# 

 
Copyright: Breakpoint Coding, LLC Page | 89  6/30/2020 

LISTS 
You have graduated from school and gotten a job as a Software Developer.  You are going to celebrate by 

having a party.  

• Create a list to store your guest list 

• Populate your list with some guests 

• Loop through your list to display an invitation message 

 

You’ve decided to rent a hall and have a bigger party, but you can’t think of anyone else to invite.  

• Write the code that will let the user invite five more people to your party.  

• Display the new guest list 

• Five additional guests were too many, and you have exceeded the room limit. Allow the user to 

uninvite any two guests by name.  

o If the same name shows up twice on the list, remove the one that was entered last. 

The hall caught on fire two weeks before your event. Now you have to cut your guest list in half. 

• Write the code that will reduce your list in half by uninviting people the people that were invited 

last. 

• Create a “waiting list” and put the people you are removing onto the waiting list 

• Display a message to those guests, explaining what happened. Tell them what number they are 

on the waiting list and the total number of people on the list.  

Now that you have your guest list, you want to know how much money they are going to gift you.  

• Display a message asking each guest how much they are going to give.  

• Store those amounts in another list.  

• Display a message with the total amount you are expecting to receive.  
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DICTIONARIES 
 

You have been working for several years now, and that office romance has finally turned into an 

engagement. It’s time to start planning for the wedding. You need a venue for the reception, but after the 

last event planning ended in flames, you decide to research some options.  

• Create a dictionary that will store the name of the venue as well as the number of guests it can 
accommodate.  

• Populate the dictionary however you desire 

• Display the list to your spouse-to-be and allow them to add new venues or remove ones they 
don’t like.  

 

Once you have selected the venue, it’s time to start building the music list. Before you start selecting every 

song you belt out in the shower, you should ask your spouse to be for a list of their preferred music styles, so 

you don’t upset them with your choices.  

• Ask your spouse to populate a list of music genres that are permitted for the reception.  

• Also, ask them for a list of forbidden songs.  

• Create a dictionary that will store the song’s name and genre.  

• Use the Console window to populate the dictionary, make sure the genre is approved, and the 
song is not forbidden.  

• All your spouse to select a music genre and display the songs you have entered for that genre 
 

Now that you have the essential aspects of the wedding figured out, it’s time to get to more important 

matters. What’s the plan for the bachelor/bachelorette party? You don’t trust your friend that should be 

planning this ever since the Minnesota beach party in January.  

• Create a dictionary to store a list of locations and the number of votes that the location receives.  

• Populate the dictionary with five locations from which to choose. 

• Do the same thing to vote for the activity of choice. Populating five of your favorite activities 

• Display the choices to your friends in the Console window and let them vote on the location and 
activity.  

• Update the dictionary every time a vote is cast.  

• Display the resulting information once all votes are cast to see where you will be going and what 
you will be doing.  
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STACKS 
 

The wedding is approaching fast. You have just spent several hours socializing with a bunch of your mom’s 

coworkers that you have never met before at the bridal shower. Before your mother leaves, she kindly 

reminds you that you should fill out your thank you cards in the order of gift expense. Those that spent the 

most should be thanked first. You don’t see how that matters since all the Thank You cards get mailed the 

same day, but you decided not to argue the point. Instead, you write an application to help you out.  

 

• Create a stack collection that will let you store the gifts you received 

• Populate  the collection with the list expensive gift to the most expensive 

• Loop through the collection displaying the gifts from most expensive to least.  
 

The wedding is tomorrow, so today it’s all about rehearsals. Your avid gamer friends in the wedding party 

were up late playing the latest release. They didn’t pay too much attention to the order they were supposed 

to enter and exit the ceremony. To help them out, you are going to write an app for their phone. You need to 

make sure they understand that the first members of the wedding party are the last to leave.  

 

• Create a Stack collection that will simulate the order of the wedding procession.  

• Enter the names of the wedding party in the order they will be walking down the aisle 

• Since a Stack is a Last In First Out collection, your application will easily be able to display the 
reverse order in which the wedding party will exit the wedding.  
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QUEUES 
 

The big day is finally here, and everyone is excited to attend the reception. It seems that your entire wedding 

party wants to give a toast during dinner. Seeing the five pages the best man is carrying around, you fear that 

there won’t be enough time for everyone to speak. You decide to solve this problem the way you always do 

by writing some software. You explain to your wedding party that you will create an app to list the toasts by 

priority. When dinner is over, the time for toasts ends.  

• Create a queue collection to store the names of wedding party members 

• Populate the collection in the order of importance (maid of honor, best man, etc.) 

• Use the console window to display who the next toast giver is every time the enter key is 
pressed.  

 

Your mother got a glimpse of the application you created for your wedding party toasts and would like you to 

create something similar for the “dollar dance.” She wants to make sure her business associates are in the 

front of this list since they will be “more generous than family.”  

• Create a queue collection to store the names of wedding quests 

• Allow your mother to populate the collection with the order she deems appropriate.  

• Allow her to navigate through the collection with the click of a button.  
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CODING EXERCISE - COLLECTIONS 
Storing Inventory in Collections 

 

PHASE FOUR: Client Inventory 
You have proven yourself as a worthy developer, and your client has decided it’s time to trust you with actual 

applications they will use to run their business. The first application they want you to create will allow them 

to add items to their inventory. In addition to adding inventory, they want the ability to view, update, and 

delete items as well.  

CLIENT REQUIREMENTS: 
The application should allow your client to do the following: 

- Add an item to the inventory with the following information 

o Item Name 

o Item Sale Price 

o Count of Item in Stock 

- Update all information for an item 

- Remove any item from the inventory 

- View the inventory with the following options 

o View all information about all items 

o View all items in a determined price range 

o View all items with a count less than a determined amount 

In addition to this functionality, the client has requested the following: 

- The application provides user-friendly menus that allow the client to perform all of these actions 

multiple times without having to restart the application 

- The application validates all input and does not crash if something could have been avoided.  
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BREAKING UP CODE WITH METHODS 
Writing all the code for your entire application inside your Main method is a bad idea for many reasons.  

Readability – It’s difficult for another developer to understand what your application is doing if you have 

hundreds of code statements all thrown together in the Main. Understanding the program flow would 

require a lot of scrolling up and down to follow the logic.  

Extensibility – Adding functionality to the application would be problematic since placing new code in the 

middle of other code could interrupt vital program flow, causing the application to crash or provide invalid 

data.  

Reuse – If all of your code is in the Main method, you will find yourself duplicating code whenever you want 

to perform the same logic.  If you make a change to that logic, you will have to find all the places it was 

duplicated to make the changes there as well.  

Testability – If you were to make a small change to one piece of functionality, you would have to test all the 

code in Main to make sure you didn’t unintentionally affect another section of code.  

To ensure your application is extensible, readable, reusable, and testable, you will want to segment your 

code into different methods then call those methods when you need to execute the code within them.  

Method Elements 
Before creating methods, also referred to as “defining methods,” you need to understand the parts of a 

method. There are five main elements to a method. 

 

METHOD BODY 
The method body is the container that holds the code that is to be executed whenever the method is run. 

The code block of a method body is encased within curly brackets {}. This functionality is similar to the code 

block of an IF statement or a WHILE loop.  

 

ACCESS MODIFIER 
The access modifier is a keyword that determines where the method can be seen. Items such as methods, 

fields, properties, and classes have the potential of being seen and utilized throughout your application if 

they have the correct access modifier. We go into greater detail regarding access modifiers in the post on 

Classes. There are four main access modifiers used regularly when writing applications.  

Public – this is the least restrictive access modifier. Any member with a public modifier can be seen and 

utilized by any entity within the entire application. It is good practice to avoid granting public access to all of 

your methods. Ideally, you want to use the most restrictive modifier that you can without affecting the 

functionality of the application.  
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Private – this is the most restrictive access modifier. When an item is private, it can only be seen and utilized 

by entities within the same class. Private is the default modifier for all members of a class, including methods.  

Internal – this is the default access modifier for classes. It implies that it can only be seen and utilized by 

entities within the same project. This concept is discussed in greater detail within the post regarding Project 

Dependencies 

Protected – Protected is used when working with inheritance. This concept is too advanced for this post. It is 

discussed in the posts regarding Object-Oriented Programming. 

A fifth access modifier, “Protected Internal,” is occasionally used when working with inheritance and multiple 

assemblies. This concept is too advanced for this post. It is discussed in the posts regarding Object-Oriented 

Programming.  

 

RETURN TYPE 
As discussed earlier, the body of the method executes multiple lines of code. Sometimes that code will simply 

perform a process without any information being returned. Those methods will have a “void” return type, 

meaning the method will not be returning any information when it’s done executing its code. An example of 

this would be a method who’s purpose is to say a generic “Hello” to the user. There is no information to be 

gathered or calculated. For this method, the return type would be void.  

 
        private void GreetUser() 
        { 
            Console.WriteLine("Hello"); 
        } 
 
There will be other methods that execute its code block to provide some information to the process that has 

requested the method code be executed. Methods like this will need to provide the data type of the 

information it will be returning. For example, a method that gets the user's name would have a return type of 

string since the user’s name will be a text value. We will get into greater detail regarding methods with return 

types later in this post.  

 
        private string GetUserName() 
        { 
            Console.WriteLine("What is your name?"); 
            string input = Console.ReadLine(); 
            return input; 
        } 
 

METHOD NAME 
The name of the method is a crucial element, for that is how the application will execute the code inside the 

method. Somewhere in the application, a process will “call” the name of the method. As long as the method 

is accessible, the code inside its block will run.  
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Technically you can use almost any text to name a string. However, there are a few best practices you should 

follow.  

 

- The name of the method should be PascalCase. Meaning the first letter in every word is 
capitalized 

- The name of the method should represent the function of its code block. Some schools of 
thought feel since the method is “doing” something, its name should be a verb, as the methods 
in our earlier examples (GreetUser, GetUserName) 

- The name should be as short as possible but specific enough to explain the purpose of the 
method. The names DoStuff and GetInformation do not give enough detail as to their purpose. 
The name SayHelloToTheUserInTheConsoleWindow does not need to be so wordy.   

 
 

PARAMETER LIST 
Just as a method can return information to the caller after the code block is executed, it can also ask the user 

for information in the form of parameters. A method can have many parameters of different types that 

request all sorts of information. We will get into greater detail regarding methods with parameters later in 

this post.  

 

OPTIONAL MODIFIERS 
There are a few optional modifiers that you can use when creating a method that provides additional 

attributes and properties to the method. Some of these modifiers like “abstract” and “sealed” are discussed 

in the blog post for Object-Oriented Programming.  

 

We go into detail about the “static” modifier in the post about Classes and Object. However, you have 

already seen “static” used with your Main method, and you will be required to use it for every method you 

create in the Program class. For these reasons, we will give a high-level overview of “static” here.  

 

Static 
When you are designing and application, there will be some methods that you need to ensure are the only 

instance of that method in the entire application. There should be no way to create a copy of that method 

elsewhere in the application and change the functionality.  

 

When a C# application starts up, it looks for a method with the name “Main” to use as the starting point for 

code execution. Because of this, only one Main method must exist in the project. By using the “static” 
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keyword, we are ensuring that no matter how many copies of the Program class are created, there is only a 

single Main method.  

 

One rule regarding static methods is that any method it calls within the same class must be static as well. This 

restriction is why you will see the “static” keyword used in the code examples of this post.  

 

Creating Methods 
Methods must exist inside of a Class. When you create a new Console application, the Program class is 

created for you, and the Main method is where you place your starting code. You can create as many 

methods as you need within the Program class as long as they exist within the opening and closing brackets 

of the class.  

We have already discussed the elements you need to include when you create a method. Now we are going 

to dive into the details of the different method types. 

 

VOID METHODS – NO PARAMETERS 
Like the GreetUser method from the earlier example, some methods don’t require any additional data and 

don’t return any value when they execute. These are the easiest methods to create since their elements are 

pretty generic 

 
Access Modifier -> Void Keyword -> Method Name() -> Method Body 
 
        private static void GreetUser() 
        { 
            Console.WriteLine("Hello"); 
        } 
 
        private static void DisplayTodaysDate() 
        { 
            Console.WriteLine($"Today's Date is: {DateTime.Today.ToLongDateString()}."); 
        } 
 
        private static void ExitApplication() 
        { 
            Console.WriteLine("Press any key to exit."); 
            Console.ReadKey(); 
            Environment.Exit(0); 
        } 
 

RETURN METHODS – NO PARAMETERS 
The next time of methods to discuss are the methods that don’t require additional information but return a 

value to the entity requesting the method’s code be executed. These methods take a little more pre-planning 
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because a method can only have one return type. Because of this fact, it is essential to make sure the method 

returns the information that is needed by the caller.  

 

The RETURN keyword is required to tell your application what value is being returned by the method. Every 

logic branch in your method must ensure a value is being returned. For example, if you have a RETURN 

statement in your IF block, you need to have one in your ELSE block as well. Otherwise, you will get a “not all 

code paths return a value” error.   

 

The RETURN keyword acts as a jump statement. When the application executes a RETURN statement, it will 

bypass any other code inside the method and return control of the application flow to the entity that 

requested the method be executed.  
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        private static DateTime GetUsersNextBirtday() 
        { 
            Console.WriteLine("Please give me the month and day you were born (MM-DD)"); 
            string input = Console.ReadLine(); 
 
            string[] numbers = input.Split('-'); 
            int month = int.Parse(numbers[0]); 
            int day = int.Parse(numbers[1]); 
 
            // Set their next birthday for this year 
            DateTime customerNextBirtday = new DateTime(DateTime.Now.Year, month, day); 
            DateTime today = DateTime.Today; 
 
            // Did thier birday pass this year 
            if (today.Month > month || (today.Month == month && today.Day > day)) 
            { 
                customerNextBirtday = customerNextBirtday.AddYears(1); 
            } 
 
            return customerNextBirtday; 
        } 
 
 
        private static bool ValidateUserPassword() 
        { 
            string superSecretPassword = "password123"; 
            Console.WriteLine("Please enter your password."); 
            string userPassword = Console.ReadLine().ToLower().Trim(); 
 
            if (userPassword == superSecretPassword) 
            { 
                return true; 
            } 
            else 
            { 
                return false; 
            } 
        } 
 

 

METHODS WITH PARAMETERS 
As mentioned earlier, there will be some occasions where the method you are creating needs some 

additional information from the entity requesting the method executes its code. These pieces of information 

are called “parameters,” and you declare your parameters between the parenthesis after the method name.  

 

To create a parameter for your method, you declare the variable that will store that information. This 

declaration is identical to how you declare a variable elsewhere in your code. You provide the data type and 

the variable name. This variable will be initialized with a value when the caller requests the execution of the 

method’s code.  
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For example, if we wanted to up our GreetUser method from earlier and provide a personalized greeting, the 

GreetUser method will need to know the user’s name. To store this name, we declare a parameter for the 

method.  

 
        private static void GreetUser(string userName) 
 
As you can see, all I did was declare a variable that will store a string value when someone wants to run the 

method. Within the code block of the method body, I can use that variable in any of my statements.  

 
        private static void GreetUser(string userName) 
        { 
            if (userName == "Scott") 
            { 
                Console.WriteLine("I know your real name is John!"); 
            } 
            else 
            { 
                Console.WriteLine($"Hello {userName}. How are you."); 
            }            
        } 
 
A method can have as many parameters as you feel it needs to execute its code correctly. 

 
        private static void DisplayGiftMessage(string kidName, string gift,  

bool wasGood, string relation ) 
        { 
            Console.WriteLine($"Hello {kidName}, according to your  

{relation} you want a {gift}"); 
            if (wasGood) 
            { 
                Console.WriteLine($"Your {relation} also said that you were good!"); 
                Console.WriteLine($"It looks like you will be getting a {gift}."); 
                Console.WriteLine("Enjoy it!"); 
            } 
            else 
            { 
                Console.WriteLine($"Your {relation} also said that you were bad!"); 
                Console.WriteLine($"It looks like you will NOT be getting a {gift}."); 
                Console.WriteLine("Better luck next time!"); 
            } 
        } 
 
You can also have a parameter list for methods that return information as well. Sometimes the method will 

need additional information to return the value the caller is looking to get back. Many calculation and 

validation methods are of this type. 
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        private double CalculateAnnualBonus(double annualSalary,  
double bonusPercentage, bool isManagement) 

        { 
            int managementPerctage = 10; 
 
            double calulatedBonus = annualSalary / bonusPercentage; 
            double additionalBonus =  

isManagement ? annualSalary / managementPerctage : 0; 
 
            return calulatedBonus + additionalBonus; 
        } 
 
 
        private string ValidateUserInput(string input, bool shouldBeInteger,  

bool shouldBePostiveInteger) 
        { 
            if (string.IsNullOrEmpty(input)) 
            { 
                return "You must enter some text."; 
            } 
            if (shouldBeInteger) 
            { 
                int inputNumber; 
                if (int.TryParse(input,out inputNumber) == false) 
                { 
                    return "You must enter a valid integer"; 
                } 
 
                if (shouldBePostiveInteger && inputNumber < 1) 
                { 
                    return "You must enter an integer greater than zero."; 
                } 
            } 
 
            return "The input is valid."; 
 
        } 
 

Optional Parameters 
 
In all of the examples so far, the parameters have been required. If the entity calling the method does not 

provide a value for the parameter, the application will not compile. Ninety percent of the time, this is proper 

coding. However, there will be times when the caller may not have all of the information you method needs. 

In cases like this, you will want to make those parameters “optional.”  

 

When you make a parameter optional, you are provided a default value for that variable, allowing your 

method to executed even if the caller is missing that information. For example, if we go back to our 

DisplayGiftMethod from earlier, we require that the caller of the method provide a string value for the 

“relation” parameter. Instead of making that a required parameter, we can make it optional by providing the 

default of “mother” for the variable.  
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       private static void DisplayGiftMessage(string kidName, string gift, bool wasGood, 
string relation = "mother" ) 
 
With this optional parameter in place, the value of “mother” will be used for the value of relation unless the 

entity calling the method opts to provide a different value. Take note that Visual Studio expects optional 

parameters to be placed after required ones when you build your parameter list.  

 

Out Parameters 
Earlier in this post, I stated that a method could only have one return type that allows it to provide 

information to the caller. There will be rare occasions when you need your method to provide additional 

information to the entity calling your method. Since you can’t add a second return type, there is a particular 

type of parameter that can be used instead. This parameter is given an OUT modifier to signify that whatever 

value is inside that variable when the method has finished executing its code will be sent “out” of the method 

for the caller to use.  

 

A valid use-case for the OUT parameter would be the ValidateUserInput method you saw earlier in this post.  

 
private string ValidateUserInput(string input, bool shouldBeInteger, bool 
shouldBePostiveInteger) 
        { 
            if (string.IsNullOrEmpty(input)) 
            { 
                return "You must enter some text."; 
            } 
            if (shouldBeInteger) 
            { 
                int inputNumber; 
                if (int.TryParse(input,out inputNumber) == false) 
                { 
                    return "You must enter a valid integer"; 
                } 
 
                if (shouldBePostiveInteger && inputNumber < 1) 
                { 
                    return "You must enter an integer greater than zero."; 
                } 
            } 
 
            return "The input is valid."; 
 
        } 
 
 
Ideally, the method should return a Boolean value to provide the caller with a TRUE/FALSE value. This way, 

an IF statement can be used based on the return of the method. However, we don’t want to lose the 
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different messages that are created based on the result, so we should have a way for the message string to 

be sent out of the method.  

If we implement these changes, the code will look like this:  

 
        private bool ValidateUserInput( 
            string input, bool shouldBeInteger, bool shouldBePostiveInteger,  

out string message) 
        { 
            if (string.IsNullOrEmpty(input)) 
            { 
                message = "You must enter some text."; 
                return false; 
            } 
            if (shouldBeInteger) 
            { 
                int inputNumber; 
                if (int.TryParse(input,out inputNumber) == false) 
                { 
                    message =  "You must enter a valid integer"; 
                    return false; 
                } 
                if (shouldBePostiveInteger && inputNumber < 1) 
                { 
                    message =  "You must enter an integer greater than zero."; 
                    return false; 
                } 
            } 
 
            message =  "The input is valid."; 
            return true; 
        } 
 
All though it’s not required, parameters with the OUT modifier should be placed at the end of your 
parameter list. This practice improves the readability of the method.  
 

Calling Methods 
Now that you have an understanding of what methods are and how to create them, it’s time to learn how to 

request that they execute their code.  When you want a method to do something for you, you ask it the same 

way you would ask a friend to help you out in a crowded room. You would call out their name. “Calling a 

method” is the phrase used when your application wants to execute the code within the method. You “call” a 

method, like you would a friend, by their name.  

 

If we want our console application to utilize the DisplayTodaysDate method, we type its name.  

 
        static void Main(string[] args) 
        { 
            DisplayTodaysDate(); 
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        } 

 

After typing the method’s name, you need to add the parathesis. The set of parenthesis is what tell Visual 

Studio that you are executing a method. Without them, Visual Studio will be looking for a variable named 

DisplayTodaysDate and will give an error saying the variable can’t be found. 

We would use the same syntax to call the ExitApplication method.  

        static void Main(string[] args) 
        { 
 
            DisplayTodaysDate(); 
 
            ExitApplication(); 
        } 

When we run this application, it will execute the code within DisplayTodayDate. Then it will execute the code 

with ExitApplication.  

CALLING METHODS WITH A RETURN TYPE 
Calling a method with a return type is done in the same manner. The only difference is that the information 

being returned from the method needs to be placed inside a variable. This way, that information can be used 

later in the application.  

        static void Main(string[] args) 
        { 
            DisplayTodaysDate(); 
 
            string userName = GetUserName(); 
            DateTime nextBirthday = GetUsersNextBirtday(); 
 
            ExitApplication(); 
        } 

This code demonstrates how to set the value of a variable to the information being returned from a method. 

I have declared a string variable named userName. Then I called the GetUserName method and asked it to 

provide me with a string value. That value will be stored in the userName variable.  

 

The same thing is being done for the nextBirthday variable, which has a DateTime data type. That variable 

will contain the DateTime value returned from the GetUsersNextBirthday method.  

 

Arguments vs. Parameters 
Before we get into how to call methods that have required parameters, I want to make a quick detour and 

talk about a few concepts. The first of these concepts is the relationship between arguments and parameters. 

You have already learned what parameters are. They are variables declared by the method awaiting values 
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from the caller. These values could be literal values, or they could be values stored inside a different variable.  

The information being passed into the method is called an “argument.” For example, look at the following 

code. 

 
        static void Main(string[] args) 
        { 
            GreetUser("Scott"); 
 
            string userName = GetUserName(); 
            GreetUser(userName); 
 
            ExitApplication(); 
        } 
 
The first time I call the GreetUser method, the argument “Scott” is passed into the method’s parameter. The 

second time I call the method, the value that is stored in the userName variable is the argument. It is crucial 

to understand that when using a variable to pass an argument into a method, the variable name of the 

argument does not have to the same as the variable name of the parameter.  

 

If we look at the method signature of GreetUser, we see that the parameter name for the string variable is 

userName.  

 
        private static void GreetUser(string userName) 
 
We don’t have to use a variable named userName when calling the method. The following code would work 

just as well as the previous example.  

 
        static void Main(string[] args) 
        { 
            string dudesName = GetUserName(); 
            GreetUser(dudesName); 
 
            ExitApplication(); 
        } 
 
However, arguments must be valid data types for the parameter. Since GreetUser is expecting a string value, 

anything else would prevent the code from running. This code would produce an error stating “cannot 

convert from an int to a string.” 

 
            GreetUser(475); 
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Value Types vs. Reference Types 
It is crucial to understand the difference between value types and reference types when passing arguments 

into a method. If you are unclear about the differences, you should pause here and read the blog post on the 

topic.  

 

Passing Value Types as Parameters 
When your argument is a value type object, a copy of the value gets passed into the method. The method can 

do whatever it needs to, but the value of the argument never changes. Take a look at the following method.  

        static void Main(string[] args) 
        { 
            int characterHitPoints = 50; 
            string characterType = "mage"; 
            string enemyType = "dragon"; 
 
            bool didSurvive =  

DidCharacterSurvive(characterHitPoints, characterType, enemyType); 
            Console.WriteLine(characterHitPoints); 
         } 
 
        private static bool DidCharacterSurvive(int characterHitPoints,  

string characterType, string enemyType) 
        { 
            if (enemyType == "dragon") 
            { 
                characterHitPoints -= 20; 
                if (characterType == "mage") 
                { 
                    characterHitPoints -= 20; 
                } 
            } 
            bool didSurvive = characterHitPoints > 0 ? true : false; 
            return didSurvive; 
        } 
 
Even though characterHitPoints was reduced to 10 in the DidCharacterSurvive method, the console will 

display 50 when the application runs. That is because the value of 50 was copied from the Main method into 

the parameter of DidCharacterSurvive.  

This concept is pretty straightforward and usually doesn’t cause problems for beginning developers. Things 

get a little trickier when dealing with reference types.  

 

Passing Reference Types as Parameters 
A reference type variable does not store an actual value; it stores a pointer to a location in memory where 

the value can be found. If your argument is a reference type, you pass a copy of that pointer into the method 

parameter. The method you are calling will use that reference to update the value that is stored in that 

memory location.  
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Why this is important is because it means when the method changes the value of that parameter, the same 

change will be reflected in the argument. The following code examples will demonstrate this.  

We will start with a generic method that will add a value to a list if that value doesn’t already exist.  

        private static void AddValueToList(List<string> stringList, string value) 
        { 
            if (stringList.Contains(value) == false) 
            { 
                stringList.Add(value); 
                Console.WriteLine($"The value \"{value}\" has been added to your list."); 
 
            } 
            else 
            { 
                Console.WriteLine($"The value \"{value}\" already exists in your list."); 
            } 
        } 
 
Now we will call the AddValueToList method from our Main method. We will pass the  “friends” list and a 

string literal as arguments into the method.  

 
        static void Main(string[] args) 
        { 
            List<string> friends = new List<string>(); 
            friends.Add("Jeff"); 
 
            AddValueToList(friends, "John"); 
            AddValueToList(friends, "Scott"); 
 
            foreach  (string friend in friends) 
            { 
                Console.WriteLine(friend); 
            } 
 
            ExitApplication(); 
        } 

 
When we run the application, the names “Jeff,” “John,” and “Scott” will be displayed in the console. The 

“friends” list declared in the Main method was updated my the AddValueToList method without using a 

return type or OUT parameter.  

 

Because a LIST is a reference type, when we used the “friends” list as an argument, the reference was copied 

into the “stringList” parameter. Both methods were pointing to the same location in memory, so both 

methods updated the same List.  
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Methods Calling Methods 
One final concept I want to cover in this post is the ability for methods to call other methods. In our examples 

so far, we have called the methods one by one inside our main method.  

        static void Main(string[] args) 
        { 
            string userName = GetUserName(); 
            GreetUser(userName); 
 
            DateTime usersBirthday = GetUsersNextBirtday(); 
            Console.WriteLine($"What do you want for your next birtday on  

{usersBirthday}?"); 
 
            List<string> friends = new List<string>(); 
            AddValueToList(friends, "Scott"); 
 
            ExitApplication(); 
        } 
 

Most of this code is related to greeting the user. We should move this functionality into the GreetUser 

method.  

        private static void GreetUser() 
        { 
            string userName = GetUserName(); 
            Console.WriteLine($"Hello {userName}. How are you."); 
 
            DateTime usersBirthday = GetUsersNextBirtday(); 
            Console.WriteLine($"What do you want for your next birtday on  

{usersBirthday}?");                
        } 

Once we do that, the main method will look much cleaner.  

        static void Main(string[] args) 
        { 
            GreetUser(); 
 
            List<string> friends = new List<string>(); 
            AddValueToList(friends, "Scott"); 
             
            ExitApplication(); 
        } 
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When you run the application, this is the flow of the logic: 

- Main Method – Calls GreetUser(); 

- GreetUser – Calls GetUserName(); 

- GetUserName – Gets the input from the user and returns the string input 

- GreetUser – Stores that value inside the userName variable 

- GreetUser – Displays a message to the user 

- GreetUser – Calls GetUsersNextBirthday() 

- GetUsersNextBirthday – Gets input from the user and returns the calculated DateTime value 

- GreetUser – Stores that value inside the nextBirthday variable 

- GreetUser – Displays a message to the user 

- Main Method – Creates a new list object  

- Main Method – Calls AddValueToList() passing two arguments 

- AddValueToList – uses the values of the arguments to populate the list 

- Main Method – Calls ExitApplication() 

- ExitApplication – Closes the application 

As you can see, methods can call other methods, which in turn can call other methods. If you refer back to 

the post regarding handling exceptions, you may recall learning about the Call Stack. The Call Stack is 

responsible for remembering which method calls which so the program will return to the proper method at 

the proper time.  
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CODING PRACTICE - METHODS 
Working with Methods 

 

 

Application Utilities 
Pause Application (Void Method, No Parameters) 

• Create a PauseApplication method with no return type or parameters 

• Write a message to the Console asking the user to press a key 

• Wait for the user to press a key before exiting the method 
 

Exit Application (Void Method, No Parameters) 

• Create an ExitApplication method with no return type or parameters 

• Write a message to the Console asking the user to press a key 

• Wait for the user to press a key, then exit the application 
 

Display Colored Text (Void Method, Two Parameters) 

• Create a DisplayColoredText method that has no return type but accepts to string parameters 
o String to hold the text to display 
o String to hold the color to change the Console.ForegroundColor 

• Use a SWITCH statement to change the ForegroundColor to the desired color 

• Write the text to the Console in the desired color 

• Return the ForegroundColor to “gray.” 
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User Interaction 
 

User Name (Return Data, No Parameters) 

• Create a GetUserName method that has no parameters but returns a string value. 

• Use the console to greet the user and ask for their name 

• Store the name in a variable 

• Return the name of the user 

 

Days Until Birthday (Void Method, One Parameter) 

• Create a CalculateDaysUntilBirthday method that has no return type but requires the name of 
the user.  

o You will not be changing the name of the user so don’t use the REF keyword 

• Ask the user for their birthday 

• Display a message to the user informing them how many days they have until their next 
birthday 

• Call the new method from your application 
 

Does User Have Kids (Return Data, Two Parameters) 

• Create a DoesUserHaveKids method what returns a Boolean value and requires the name of the 
user and an empty list of strings 

o You will not be changing the name of the user so don’t use the REF keyword 
o A list is a reference type, so you will updating it in the method. You don’t need the REF 

keyword.  

• Ask the user if they have any kids 
o If they don’t then return a value of FALSE 

• If the user does have kids, have them populate the list with the names of their kids 

• Return a value of TRUE 
 

User Emotion Check (Void Method, One Parameter) 

• Create a CheckUserEmotions method that has no return type but requires the name of the user.  

• Ask the user how they are feeling 

• Use a SWITCH statement to respond to a variety of emotions. 

• Call the DisplayColorText method to respond to the user 
o Your response should be BLUE if the user is sad 
o Your response should be RED if the user is mad 
o Your response should be YELLOW if the user is happy.  
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GREET THE USER 
User Interaction Method (Return Data No Parameters) 

• Create a GreetTheUser method that has a string return type and requires no parameters.  

• Create a variable to store the user name and call the GetUserName to populate the variable 

• Call the CalculateDaysUntilBirthday passing in the user name 

• Call the PauseApplication method 

• Create a Boolean variable to store whether or not the user has kids 

• Create an empty list of strings to store the names of the user's kids 

• Call the DoesUserHaveKids method to populate the Boolean variable, pass in the user’s name, 

and the empty list into the method.  

• If the user has kids, loop through the list and with each of their kids a good life 

• Call the PauseApplication method 

• Call the CheckUserEmotions passing in the user name 

• Return the user’s name 

 

MAIN METHOD 
Perform the following actions in your Main method 

• Create a variable to store the user’s name 

• Call the GreetUser method to run the application logic related to greeting the user 

• Store the return of the GreetUser method in the variable 

• Call the PauseApplication method 

• … 

• Call the ExitApplication method 
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CODING EXERCISE - METHODS 
Use Methods to Get Customer Information 

 

PHASE FIVE: Customer Information 
Your client is thrilled with the way your customer survey application worked out. Ben Franklin bowling pin 

sales have never been so high. Even the Australien business connections are happy with the way things are 

going. Your client believes that if you increased sales with the little information the survey provided, then 

sales would skyrocket if you get more information. They pay you to build an application that will gather more 

information from the customers.  

Unfortunately, the nephew of your client just read the book Clean Code and has convinced your client that 

the application is garbage unless the functions of the applications were split into different methods. Below is 

a description of what the separate application function should do and what kind of methods should be built 

for them.  

GENERAL APPLICATION INFORMATION: 
This function should provide some information about your client’s company as well as the purpose of the 

application.  

According to the nephew, the code for this functionality should reside in its own method that has no return 

type and require no parameters.  

CUSTOMER ADDRESS INFORMATION: 
This function should request and store the following information from the customer 

- Name 

- Address 

- Building Type 

- If the property is sacred ground 

The nephew says this should occur in a method that requires no parameters but return the customers name 

for other methods to use.  
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DETERMINE CUSTOMER FAVORITES: 
This function should ask every customer to tell you their favorite value for a list of predetermined items.  

Favorites List 

- Color 

- Number 

- Music Group 

- TV Show 

- Insect 

- Dead Celebrity 

- Constellation  

Nephew boy says this better be in a method and will need at least one collection parameter, as well as a 

parameter to use the customer's name in any inquiries. The method does not need a return type.  

EVALUATE CUSTOMER RANKINGS: 
This function should provide the customer with a predetermined set of questions and have them rank how 

much they agree using a ranking of 1 – Strongly Disagree to 5 – Strongly agree.  

- Online shopping is fun and easy 

- Australia is a great country 

- Dogs are better than cats 

- eSports are not a real sport 

- Aliens are among us 

That son, of….your client's sister, says the method better use a dictionary to store the ranking for each 

question as well as use the customer's name for the interaction. He also wants the method to return the 

overall average ranking.  

DISPLAY ALL INFORMATION 
Once you have all the information gathered from the customer, write a method to display the information. I 

don’t care what that annoying college drop-out says. Write the method how you want.    
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OBJECTS 
C# is an “object-oriented” language, meaning that the programming logic is based on the thinking that 

everything is an object. Every time you initialize a variable, you create an object to store a value. When you 

create a new list, you are creating an object to hold other objects.  

If you were creating a video game, some of the objects for that application would be a player object, an item 

object, an enemy object, a location object, and so on.  

Every object has attributes that make it unique, as well as attributes that are the same for all objects of that 

type. In our video game example, every enemy may have a unique name but may have the same amount of 

life points. You may sometimes hear the value of the attributes be referred to as the “state” of the object.  

Every object also has actions it can do or actions that can affect its attributes. The player object could move 

to a new location, or the enemy object could take damage to its life points.  

CREATING CLASSES 
A class is not an actual object. A class is a definition of how the object of that type will look. It determines 

what attributes the object will have, as well as what actions it can do or can be done to it. Think of the class 

as a blueprint of the object. Every object created from the class will have the same attributes and behaviors.  

Items in a class are often called the “members” of the class. This post will go into greater detail on the 

following member types: 

Fields – these are the variables of that will be used by the methods of the class 

Properties – public members that are used to abstract the value of the fields 

Methods – actions and calculations that can be done by the class  

Constructors – unique methods used to create an object instance of the class 

The syntax for creating, also called “defining,” a class follows.  

[Access Modifier] [Class Name] 

{ 

 [Code Block} 

} 
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Example:  

    public class Player 
    { 
 
    } 

This example shows the minimal amount of code that you will need to define a new class. Technically, you 

don’t even need the access modifier. If you don’t provide a modifier, the default modifier “internal” is used.  

For this post, we are going to stick with the internal modifier since it makes the most sense for what we will 

be discussing. You will learn more about “public,” “protected,” and “abstract” classes in other posts.  

    class Player 
    { 
 
    } 

Of course, this class doesn’t help since it doesn’t give a good blueprint of how a player object would look. The 

player needs attributes and actions. Before we give our player class some attributes, let’s talk about the 

differences between fields and properties.  

Fields 
As mentioned earlier, fields are the variables that will store information about the object. They store data 

that other members of the class will need to execute their code. Fields are typically declared at the top of the 

code block for the class. Field naming conventions are similar to the name convention for method variables. 

Their purpose should be specific, and they should utilize camel casing. 

For example, our Player class would potentially have fields that store values for the player’s name, their 

starting life points, their current life points, and their character type.  

    class Player 
    { 
        string playerName; 
        int startingLifePoints; 
        int currentLifePoints; 
        string characterType; 
    } 

 

It is good practice to make your field inaccessible with the “private” assess modifier then using properties to 

read or update the values of the field. If you don’t use an access modifier, the default access is private. This 

process is called “data hiding” and is one of the pillars of object-oriented programming, which requires hiding 

the inner workings of the class from any entity creating and object from the class.  

Properties 
Properties provide a public way to access or update the values in the fields. They allow you more flexibility 

when reading, updating, or computing the values in your fields. Properties typically share the same name as 
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the field for which they provide functionality. The only difference is that the property uses pascal casing 

instead of camel casing.  

        public string PlayerName 
        { 
 
        } 

Properties consist of two unique methods called “accessors.”  

The GET accessor is utilized when you want to return the value of the field. The GET accessor is similar to a 

method with no parameters that returns the value of the property.  

        public string PlayerName 
        { 
            get { return playerName; } 
        } 

Properties allow you to customize the retrieval of a field’s value. There will be some times you want to 

provide more information than just the value of a single field.  

        string firstName; 
        string lastName; 
 
        public string FullName 
        { 
            get  
            { 
                return $"{firstName} {lastName}"; 
            } 
        } 

This property combines the values of the two fields into a single return value.  

Sometimes, you will use a property to only return part of the field’s value. A perfect example of this would be 

a system that stores a customer’s social security value but only allows the last for digits to be displayed.  

        string ssn; 
        public string SSN 
        { 
            get 
            { 
                return ssn.Substring(ssn.Length - 4, 4); 
            } 
        } 
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You can also use properties to perform calculations on a field before returning the value.  

        DateTime birthday; 
 
        public int Age 
        { 
            get 
            { 
                return DateTime.Today.Year - birthday.Year; 
            } 
        } 

You use the SET accessor to provide a new value to the field.  The SET accessor is a void method with a 

hidden parameter named “value.” This hidden parameter will contain the value the user of the class is 

attempting to assign to the field.   

        public string PlayerName 
        { 
            get 
            { 
                return playerName; 
            } 
            set 
            { 
                playerName = value; 
            } 
        } 

Properties allow you to make any adjustments or perform calculations with the value being passed in before 

setting the field’s value. The following code automatically removes a  corruption percentage every time the 

savings amount is increased.  

        double corruptionAmount; 
        double savingsAmount; 
        public double SavingsAmount 
        { 
            get 
            { 
                return savingsAmount; 
            } 
            set 
            { 
                corruptionAmount += value * .10; 
                savingsAmount = value - corruptionAmount; 
            } 
        } 
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Properties also allow you to put protective measures around the updating of the fields to ensure accurate 

information is being inputted into the field. The following example will stop a field from receiving a value that 

does not match its purpose.  

        int studentAge; 
        public int StudentAge 
        { 
            get 
            { 
                return studentAge; 
            } 
            set 
            { 
                if (value > 13 && value < 19) 
                { 
                    studentAge = value; 
                } 
            } 
        }  

If this application is being used to track high school students, the students would be between the ages of 14 

and 18.  

THROW STATEMENT 
Ideally, we should let the user of the class know that they have entered invalid data into the property so they 

can fix their code to stop it from happening. Since there is no user interaction between a class and the 

developer using the class, the best way to let them know they did something wrong is to THROW an 

exception.  

Hopefully, you have read our post on Exception Handling, so you understand about exceptions. What that 

post didn’t cover is that you can create your exception at any time. You can then “throw” that exception. 

When you throw an exception, the application will treat it like any other exception. It will terminate the 

process flow with an error unless that exception is caught and handled somewhere in the process.  

When creating a class, you throw exceptions to let any developer using your class know they have done 

something that would break the functionality of your class. That developer must catch and handle your 

exception.  

If we look at our code example from earlier, the SET accessor does not tell the developer that they have 

provided an invalid input for our student’s age. We should remedy this by throwing an exception when this 

occurs.  The throw an exception, use the following syntax.  

THROW keyword NEW keyword [ExceptionType] ([Error Message]); 
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Our new code would look like this: 

        int studentAge; 
        public int StudentAge 
        { 
            get 
            { 
                return studentAge; 
            } 
            set 
            { 
                if (value > 13 && value < 19) 
                { 
                    studentAge = value; 
                } 
                else 
                { 
                    throw new ArgumentException("Value must be between 14 and 18"); 
                } 
            } 
        } 

READ-ONLY PROPERTIES 
Sometimes you will want to restrict applications using your class to only reading the value of a property. You 

want to remove the ability to change the value. To accomplish this, you would remove the SET accessor from 

the property.  

For example, your class may handle payroll information for your employees, and you have some rules around 

overtime.  

The following code anyone using our class to get the standard overtime rate and the maximum number of 

overtime hours, but they can never change those values.  

        private int maxOverTimeHours = 25; 
        public int MaxOverTimeHours 
        { 
            get 
            { 
                return maxOverTimeHours; 
            } 
        } 
 
        private double standardOverTimeRate = 1.5; 
        public double StandardOverTimeRate 
        { 
            get 
            { 
                return standardOverTimeRate; 
            } 
        } 

Read-only properties are widespread with application development.  
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WRITE-ONLY PROPERTIES 
Although they are not nearly as frequent as read-only properties, write-only properties do exist. To create a 

write-only property, you would remove the SET accessor. Our social security example from earlier would be 

better written as a write-only property.  

        string ssn; 
        public string SSN 
        { 
            set 
            { 
                ssn = value; 
            } 
        } 

AUTO PROPERTIES 
If you are creating a property and not planning to add any functionality to the GET or SET accessor, you can 

use an “automatic property” instead of declaring a field and coding the default GET and SET functionality. 

When you create an automatic property, Visual Studio creates a hidden field and abstracts away the 

functionality of the GET and SET accessor.  

The following code demonstrates how to create automatic properties.  

        public string CharacterName { get; set; } 
 
        public int LifePoints { get; set; } 
 
        public bool HasDied { get; set; } = false; 

 

The “HasDied” property declaration demonstrates how you would set a starting value to the underlying field.  

Auto properties can also be used when creating read-only properties as well. The following code shows our 

StandardOverTimeRate and MaxOverTimeHours as auto properties.  

        public int MaxOverTimeHours { get; } = 25; 
        public double StandardOverTimeRate { get; } = 1.5; 

Class Methods 
As I discussed earlier in this post, an object has behaviors, actions that it can do, or that is done to the object. 

The functionality for these actions is coded as methods. There is another blog post to teach you all about the 

different types of methods you can use in a class.  

However, there a few concepts that increase in importance once you start creating classes.  

ACCESS MODIFIERS 
As I mentioned earlier, classes have a default access modifier of “internal,” meaning everything within the 

same project can access that class. Class methods have a default access modifier of “private.” Only code 
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within the same class can access a private method. If you want developers using your class to have the ability 

to execute the code inside your methods, you will need to make sure those methods are “internal,” as well.  

You will, more than likely,  want a mix of private and internal methods in your class. The internal methods will 

call the private methods at the right time in the right order. This process allows you to hide some of the 

detailed steps your process makes and ensures they are executed in the correct order. This concept is called 

“abstraction.” The following example shows some method structures that may exist in a banking application.  

        internal void TransferFunds(double requestedAmount, string fromAccount,  
string toAccount) 

        { 
            VerifySufficientFunds(requestedAmount, fromAccount); 
            WithdrawFunds(requestedAmount, fromAccount); 
            DepositFunds(requestedAmount, toAccount); 
        } 
 
        private void DepositFunds(double requestedAmount, string toAccount) 
        {        } 
 
        private void WithdrawFunds(double requestedAmount, string fromAccount) 
        {        } 
 
        private void VerifySufficientFunds(double requestedAmount, string fromAccount) 
        {        } 

 
In this example, we have three private methods that can not be accessed outside of the class. This code 

allows us to make sure they aren’t called out of order.  

I will talk about the other concepts later in the post, but first, I need to teach you about creating an object 

from your class.  

INSTANTIATING OBJECTS 
 

Once the class has been written, you have a blueprint that tells you exactly what attributes and behaviors an 

object created from that class would have. The act of creating an object from a class is known as 

“instantiating the object.” This process  is also known as “creating an instance of the class.” Regardless of 

what phrase you use, the result is that you have an object in your application with properties that can be 

accessed and updated and methods that can be executed.  
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The following code shows an Enemy class that may be used in a video game.  

    class Enemy 
    { 
        public string EnemyType { get; set; } 
        public int HitPoints { get; set; }  
        public int Strength { get; set; } 
 
        private void Heal() 
        { 
            HitPoints = HitPoints + 10; 
        } 
 
        internal bool DetermineBattleResults(int heroStength) 
        { 
            if (heroStength > Strength) 
            { 
                HitPoints = HitPoints - (heroStength - Strength); 
                if (EnemyType == "mage") 
                { 
                    Heal(); 
                } 
            } 
            bool isDead = HitPoints <= 0 ? true : false; 
            return isDead; 
        } 
    } 

This class is our blueprint for any enemies we want to create in our game. It has three attributes (EnemyType, 

HitPoints, Strength). There are two actions (Heal, DetermineBattleResults). Every enemy we create will use 

this blueprint.  

Create an Object 
It is time to create some enemy objects.  

To create an object, you must declare the variable. The variable will have a type that matches the class you 

want to use as a blueprint. The following example declares a variable with an Enemy type.  

            Enemy firstEnemy; 

To create the object, you must use the NEW keyword.  

            Enemy firstEnemy = new Enemy(); 

Once you do that, you can start setting values to its attributes.  

            firstEnemy.EnemyType = "barbarian"; 
            firstEnemy.HitPoints = 100; 
            firstEnemy.Strength = 20; 
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You also call the methods of the object. You will not be able to call the Heal method, since that method has a 

PRIVATE access modifier.  

            int playerStrength = 50; 
            bool isEnemyDead = firstEnemy.DetermineBattleResults(playerStrength); 

The strength of classes comes into play when you need multiple objects of the same type. You can use the 

same blueprint for each one of them.  

            Enemy secondEnemy = new Enemy 
            { 
                EnemyType = "mage", 
                HitPoints = 50, 
                Strength = 10 
            }; 
 
            Enemy thirdEnemy = new Enemy 
            { 
                EnemyType = "ranger", 
                HitPoints = 75, 
                Strength = 15 
            }; 

You can even create a collection of your object type.  

            List<Enemy> gameEnemies = new List<Enemy>(); 
            gameEnemies.Add(firstEnemy); 
            gameEnemies.Add(secondEnemy); 
            gameEnemies.Add(thirdEnemy); 
            gameEnemies.Add( 
                new Enemy() 
                { 
                    EnemyType = "goblin", 
                    HitPoints = 60, 
                    Strength = 12 
                }); 

Although each one of these objects was created from the same blueprint, they are different “instances” of 

the class.  

Before I go into more detail regarding using an object’s properties and methods, I want to go back to the 

creation of class to discuss constructors.  

Constructors 
A constructor is a unique method of a class that is only used when creating a new object of that class type.  

The constructor method has a name that matches the name of the class and has no return type.  

        public Enemy() 
        { 
 
        } 
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You call the constructor by using the NEW keyword when creating a new object of your class type.  

       Enemy firstEnemy = new Enemy(); 

If you have been coding along with this post, you may have noticed that we were able to create a new Enemy 

object without actually writing a constructor method. Visual Studio provides a default constructor every time 

you create a new class. Just as the auto properties abstract away their functionality, the default constructor is 

also hidden.  

CUSTOM CONSTRUCTORS 
There will be many occasions where you want to perform specific actions or require specific data every time 

an object of your class type is created. For these scenarios, you can write a custom constructor. Earlier, we 

created several Enemy objects. Every time we created a new Enemy, that object did not have a value for the 

type, hit points, or strength. We wrote extra code to populate that data, but ideally, that information should 

be required every time we create a new Enemy.  

To enforce the setting of these values, we can change our constructor to require them. To do this, we add 

parameters to the constructor that would hold those values.  

        public Enemy(string type, int hitpoints, int strength) 
        { 
            EnemyType = type; 
            HitPoints = hitpoints; 
            Strength = strength; 
        } 

Once you write a custom constructor, the default constructor disappears, so the only way to create a new 

Enemy is to use your constructor. Just like any other method, once parameters are declared, arguments are 

required when the method is called. If you try to use the default constructor now, you will get a compilation 

error stating  

“There is no argument given that corresponds to the required formal parameter ‘type’ of 

‘Enemy.Enemy(string, int, int)'" 

To create a new Enemy object now, we must provide the required arguments.  

            Enemy firstEnemy = new Enemy("barbarian", 100, 20); 
            Enemy secondEnemy = new Enemy("mage", 50, 20); 
            Enemy thirdEnemy = new Enemy("ranger", 75, 15); 
            Enemy fourthEnemy = new Enemy("goblin", 60, 12); 

 

MULTIPLE CONSTRUCTORS 
When creating a class, you have the opportunity to create multiple ways that an object of your class type can 

be instantiated. This is accomplished by having multiple constructors, also known as “constructor 
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overloading.” Overloading a method means you have several methods with the same name, but the 

parameters for each method are different.  

For example, if we wanted a way to create a default Enemy type without providing any arguments, we can 

“overload” our constructor by creating one that has no parameters but sets the property values.  

        public Enemy() 
        { 
            EnemyType = "bandit"; 
            HitPoints = 80; 
            Strength = 20; 
        } 

Now the users of our class have two options when instantiating a new Enemy object. They can provide the 

values by passing the values into the parameters of the first constructor, or they can use the second 

constructor and accept our default values.   

Using an Object 
Once you have created an object of your class type, you can it’s properties the way you would any other 

object you have learned about so far.  

            Console.WriteLine(“You must battle the following enemies.”); 
            foreach (Enemy item in gameEnemies) 
            { 
                Console.WriteLine($"A {item.EnemyType} with a strength of 
{item.Strength}."); 
                Console.WriteLine($"This {item.EnemyType} has {item.HitPoints} hitpoints 
remaining."); 
            } 

OBJECT METHODS 
You can also use the methods of the object as long the accessor modifiers of those methods allow it. To use 

methods of an object, you type the name of the object followed by a period then the name of the method. It 

is more than likely that you have already done that while learning to write code.  

            string nameOne = "Scott", nameTwo = "scott"; 
            if(nameOne.Equals(nameTwo)) 

            DateTime hireDate = DateTime.Today; 
            DateTime benefitDate = hireDate.AddDays(30); 

In this code I am using the methods of the STRING and DATETIME object types. I can use the methods of the 

Enemy object as well.  

            int playerStrength = 100; 
            bool isEnemyDead = firstEnemy.DetermineBattleResults(playerStrength); 
            if (isEnemyDead) 
            { 
                Console.WriteLine($"You defeated the {firstEnemy.EnemyType}!"); 
            } 
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STATIC CLASS 
A static class is a class that has a private constructor, so it cannot be instantiated as an object. Static classes 

are often used to group a collection of methods that were created to perform actions or provide calculations 

based on input parameters, not class properties.  These classes allow you to utilize the functionality of the 

methods without creating a new object.  

If you have been coding along with the posts on this blog, you have been using a static class. Type this code 

into Visual Studio: 

            Console myConsole = new Console(); 

When you do, you get a compilation error stating: “Cannot create an instance of the static class ‘Console’” 

The Console class is static. It exists to provide you with methods to interact with the console window.  

You can use any of the public methods of a static class by using the class name and the method.  

            Console.ReadLine(); 
            Console.WriteLine("Display Text"); 

Static classes tend to contain helper methods that provide functionality unrelated to any object. The Math 

class is a static class that provides you with methods to perform mathematical functions.    

Create a Static Class 
To create a static class, use the STATIC keyword before the class name.  The following example will be a class 

to store methods that aid us in formatting text we are reading and writing to the console window. It will be a 

Console Formatting Library, CFL, for short.  

    static class CFL 
    { 
 
 
    } 

Remember, using the STATIC keyword will make the constructor private, forbidding the instantiation of the 

class into an object.  

Every method inside a static class must also have the STATIC keyword. The following method will get the 

input from a Console.Readline call, then trim the whitespaces and convert it to lower case. The method will 

return the resulting string to the caller of the method 

        public static string GetInputTrimmedLower() 
        { 
            return Console.ReadLine().Trim().ToLower(); 
        } 

The next method does the same thing but only trims the whitespace.  
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        public static string GetInputTrimmed() 
        { 
            return Console.ReadLine().Trim().ToLower(); 
        } 

This method receives a string argument and will display the text in the console using a red color.  

        public static void DisplayRedText(string text) 
        { 
            Console.ForegroundColor = ConsoleColor.Red; 
            Console.Write(text); 
            Console.ForegroundColor = ConsoleColor.Gray; 
        } 

Utilizing Static Methods 
Now that we have our Console Formatting Library complete, we can use its functionality wherever we want 

in our application without having to create a new object.  

            Console.WriteLine("What is your name?"); 
            string userName = CFL.GetInputTrimmed(); 
 
            CFL.DisplayRedText($"Hello {userName}. Would you like to play a game 
(y/n)?"); 
            string userInput = CFL.GetInputTrimmedLower(); 
 
            if (userInput == "n") 
            { 
                Environment.Exit(0); 
            } 
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NAMING YOUR INTEGERS WITH ENUMS 
There will be many occasions when you are writing an application where you will use integer values as flags 

to determine logic branching. Your main menu may provide five options, and you want the user to enter the 

digit related to their choice. You may have a restricted set of categories, and you want to make sure the user 

adheres to those restrictions. There are multiple reasons for using integer flags in software. The issue with 

using the actual digit as a flag is that it’s not clear to anyone looking at the code what the digits mean.  

Enumeration types often referred to as “enums” provide you with a way to associate a text label to the 

integer value. This label will improve the readability of your code. Also, enums allow you to restrict the 

possible values that can be used for your logic branching. Enums are not created for the user of the 

application. They are used for developers working in or with your codebase, providing increased readability 

and reuse of your code.  

Create an Enum 
An enum is a value type that contains a set of named integers. This collection of constants is sometimes 

referred to as the “enumerator list.” Technically an enum can be used to name any numerical value (e.g., 

double, float, long), but doing so will require explicit casting. Generally, enums are used to display a string 

representation of an integer value.   

Creating an enum is very similar to creating a class. The syntax of an enum is: 

[Access Modifier] ENUM keyword [Name] 

{ 

[Enumerator List] 

} 

As with a class, the default modifier for an enum is INTERNAL, which means any entity within the project can 

utilize the enum. Although you can create an enum within a class, it’s generally a good idea to create your 

enums outside of any classes. This way, the enum can be used throughout the application without having to 

create any instances of your class.  

The following code creates an enumerated list of movie ratings, in essence, assigning an integer value to each 

rating.  

    enum MovieRating 
    { 
        G, 
        PG, 
        PG13, 
        NC17, 
        R, 
        NR 
    } 
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By default, Visual Studio will assign the value of 0 to the first elements then number the others consecutively. 

In this example, the integer value of “G” is 0. The value of “NR” is 5.  

            Console.WriteLine((int) MovieRating.G); 
            Console.WriteLine((int) MovieRating.NR); 

This code will display the numbers 0 and 5.  

Notice that I have to explicitly cast the movie rating as an integer if I want it to display the numeric value of 

the element. If I don’t cast the values to integers, the console window will display the string labels.  

You can set the value of the first element to whatever you like, and the others will be numbered 

consecutively. This enum gives the value of 10 to “G,” so “NR” will have the value of 15.  

    enum MovieRating 
    { 
        G = 10, 
        PG, 
        PG13, 
        NC17, 
        R, 
        NR 
    } 

With this enum, the console would now display the numbers 10 and 15.  

You also have the option to change the numbering of elements within the enumeration list.  

    enum MovieRating 
    { 
        G, 
        PG, 
        PG13, 
        NC17 = 10, 
        R, 
        NR 
    } 

With this enum, the console would now display the numbers 0 and 12. If you were wondering why you would 

want to do something like this, take a look at the following code snippet. 

            if ((int)rating >= 10 && userAge < 17) 
            { 
                Console.WriteLine("You should not watch this movie!"); 
            } 

Instead of writing a SWITCH for every adult rating, you can just write a condition based on the integer value.  
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Sometimes you will want to provide a unique value to every element in the enumeration list. An excellent 

example of this is when working with distinct codes that your application will use to branch logic.  

    enum StatusCode 
    { 
        Continue = 100, 
        Ok = 200, 
        Redirection = 300, 
        BadRequest = 400, 
        ServerError = 500 
    } 

This SWITCH statement is clear to understand.  

            switch (statusCode) 
            { 
                case StatusCode.Continue: 
                    break; 
                case StatusCode.Ok: 
                    break; 
                case StatusCode.Redirection: 
                    break; 
                case StatusCode.BadRequest: 
                    break; 
                case StatusCode.ServerError: 
                    break; 
                default: 
                    break; 
            } 

Whereas, this one is not. 

            switch (statusCode) 
            { 
                case 100: 
                    break; 
                case 200: 
                    break; 
                case 300: 
                    break; 
                case 400: 
                    break; 
                case 500: 
                    break; 
                default: 
                    break; 
            } 
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Working with an Enum 
As I stated earlier, an enum is a value type, so it is used in the same manner as any other value type 

parameter.  

            int userAge; 
            MovieRating rating; 
            StatusCode statusCode; 

You can initialize an enum variable by using the string representation of the element. You can also use an 

integer value to set the value of your variable. However, it will have to be explicitly cast into the enum type.  

            MovieRating rating = MovieRating.PG; 
            StatusCode statusCode = (StatusCode) 200; 

You can also use an enum in a collection. The following code creates a dictionary to a standard message for 

our status code.  

Dictionary<StatusCode, string> statusMessages = new Dictionary<StatusCode, string>(); 
 

statusMessages.Add(StatusCode.Continue, "The application will continue...."); 
statusMessages.Add(StatusCode.Ok, "The process has completed successfully."); 
statusMessages.Add(StatusCode.Redirection,  

"The process flow will not switch to another process."); 
statusMessages.Add(StatusCode.BadRequest,  

"The application can not process that request."); 
statusMessages.Add(StatusCode.ServerError, "The server is unavailable."); 

By using the enum as the type for the dictionary key instead of an integer, we are restricting it to only values 

we have declared in our enum. There is no chance for an invalid integer to get into our collection.  

SWITCH ON AN ENUM 
Using a SWITCH with an enum type is so common that when you enter your enum variable into the SWITCH 

statement, Visual Studio will automatically populate your CASE statements for you. The status code switch 

earlier in this post was generated by Visual Studio for me when I stated that I wanted to switch on the 

“statusCode” variable that had a StatusCode type.  
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Once the code is generated for me, all I have to do is write the logic for each case.  

            switch (statusCode) 
            { 
                case StatusCode.Continue: 
                    // Log the event and continue on 
                    break; 
                case StatusCode.Ok: 
                    // Inform the user that the process completed 
                    break; 
                case StatusCode.Redirection: 
                    // Inform the use of redirection 
                    // Branch logic to the new process 
                    break; 
                case StatusCode.BadRequest: 
                    // Instruct the user how to fix the request 
                    break; 
                case StatusCode.ServerError: 
                    // Inform the user of the problem 
                    // Trigger support mechanism 
                    break; 
                default: 
                    break; 
            } 

USING ENUMS WITH CLASSES 
When declared properly, enums can be used throughout your application, including in any classes you create. 

Just as any other value type enums can be used as property types, be passed as parameters or be set as a 

return type for a method.  

The following class defines a Status object that might be created every time the application status changes.  

    class StatusItem 
    { 
        public StatusCode Status { get; set; } 
        public DateTime StatusTime { get; set; } 
        public string MethodName { get; set; } 
 
        public StatusItem(StatusCode status, DateTime timeOccured,  

string methodName = "Main") 
        { 
            Status = status; 
            StatusTime = timeOccured; 
            MethodName = methodName; 
        } 
    } 
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CODING PRACTICE - CLASSES 
Working with Classes 

 

USER INFORMATION 
 

CREATE THE CLASS 
Person Class (Two Properties, Two Methods) 

• Create a class that will store the following information about the user 
o Name 
o Birthday 

• Create two methods that will do the following 
o Calculate the user’s age 
o Determine the number of days until the user’s birthday 
o The class CAN NOT have any Console method 

 

INSTANTIATE THE OBJECTS 
• Create an object to get information about your user.  

o Use the default constructor to create the object 

• Create two more objects to store information about two of the user’s friend 

• Determine who is oldest out of the two friends and display that information in the Console 
window 
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EXERCISE INFORMATION 

Create the Classes 
Athlete Class (Four Properties, Three Methods) 

• Create a class that will store the following information about an athlete 
o Name 
o Daily Calorie Goal 
o Current Heart Rate – Read Only 

▪ DO NOT use an auto property 
o Current Calories Burned – Read Only 

▪ Starting value should be zero 
▪ DO NOT use an auto property 

• Create the methods that will do the following 
o Update the Current Heart Rate (one integer parameter) 

▪ Thrown an exception if the parameter is less than 1 
o Update the Current Calories Burned (one integer parameter) 

▪ Thrown an exception if the parameter is less than 1 
o Determine if the Calorie Goal was met (boolean return type) 
o The class CAN NOT have any Console method 

• Create a custom constructor that requires the following input: 
o Name, Daily Calorie Goal, Current Heart Rate 

 

Exercise Class (3 Properties, 1 Method) 

• Create a class that will store the following information about an exercise 
o Name 
o Calories Per Minute 
o Heartrate Adjustment Value 

▪ How much does this exercise increase or decrease the heart rate each minute 
o A flag to determine if the exercise is currently being performed. 

▪ This default value for this flag is false 

• Create a method that will switch the flag to the opposite of its current value. 

• Create a custom constructor for the class 
 

Instantiate the Objects 
 

• Create an instance of the Athlete Class 
o Set the required information 

• Display the following information in the Console window 
o Athlete Name and Daily Calorie Goal 
o Current Heart Rate and Current Calories Burned 
o A message stating whether or not the Daily Calorie Goal has been reached 

• Create several instances of the exercise class, storing them in a collection 
o Make sure to populate the required information. 
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WRITE THE APPLICATION 
 

In your main method, write the following logic.  

Create a variable to store the max heart rate of 175 

Create a variable to store the minimum heart rate of 120 

Ask the athlete what exercise they want to do first and for how long they want to do it. Iterate through each 

minute, increase the calories burned, and adjusting the heart rate. If the heart rate reaches the max heart 

rate or minimum heart rate, end the exercise early. 

At the end of the exercise session, Display the following information in the Console window 

• Athlete Name and Daily Calorie Goal 

• Current Heart Rate and Current Calories Burned 

• A message stating whether or not the Daily Calorie Goal has been reached 
 

If the session ended early, display a message explaining why and recommend the next session be the one 

that will increase or decrease the heartrate the quickest.  

Continue work out sessions until the Daily Calorie Goal is reached.  
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BOARD GAME COLLECTION 

Create the Enum 
 

Game Mechanism Enum  

Create an enum for the main game mechanisms of board games (e.g., Deck Building, Set Building, Worker 

Placement) 

Create the Classes 
Board Game Class (Five Properties, No Methods) 

• Create a class that will store the following information about a board game 
o Name 
o Max number of players (default to 4) 
o Recommended Age (default to 8) 
o Approximate Playing Time (default to 90) 
o Main Game Mechanism 

• Create a custom constructor that requires the Name, Max number of players, and Main Game 
Mechanism but allows the other value to be set if desired. 

 

Board Game Collection Class (Properties, Methods) 

• Create a class that will store the following information about a board game collection 
o Name of the collection 
o Collection of Board Game objects – the collection object is private 

▪ Make the collection a dictionary with the name of the board game as the key 
and a board game object the value. 

• Create a custom constructor that requires the Name of the collection and instantiates an empty 
board game collection 

• Create a method that accepts a Board Game object as a parameter and adds the object to the 
collection 

• Create a method that accepts a Board Game object as a parameter as well as a string parameter 
that contains the original name of the board game.  The method will update an existing board 
game in the collection 

o Throw an exception if the string is invalid 
o Throw an exception if the provided name doesn’t exist in the collection 

• Create a method that will accept the name of a board game and remove it from the collection 
o Throw an exception if the string is invalid 
o Throw an exception if the provided name doesn’t exist in the collection 

• Create a method that will return the collection as an array that can not be updated outside of 
the class 
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Instantiate the Objects 
 

• Create an instance of the Board Game Collection Class 
o Set the required information 

• Create several instances of the Board Game class, adding them to Board Game Collection 
 

Write the application 
 

Write an application that allows the following 

 

• Display a list of the board games 

• Allow the application to filter on the following 
o Game Mechanism 
o Number of Players 
o Approximate Playing Time 

• Add a board game to the collection 

• Update an existing board game 

• Delete a board game from the collection 
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CODING EXERCISE - CLASSES 
Creating Business Objects 

 

PHASE SIX: Order Processing Application 
You have helped your client lay all the groundwork for a successful business. You have created an application 

to survey their customers, track their expenses, and capture inventory. Now it’s time for the big league. You 

have been contracted to create an order processing system for their business. How well you do on this will 

determine whether or not they continue to work with you. The strange thing, however, is that your client 

wants very little user interaction. They only want the bare minimum user interface to test the functionality of 

the application. They explicitly stated that the user interface is “throwaway” and they will not pay for you to 

spend time on a quality interface.  

CLIENT REQUIREMENTS: 
The application should allow your client to do the following: 

Customer Management 

o Store necessary information regarding the customer 

▪ Customer ID – Generate a GUID 

▪ Name (Full Name and Nickname) 

▪ Shipping Address 

▪ Billing Address 

▪ Total Number of Purchases 

▪ Total Amount Spent 

o Provide the following functionality 

▪ Increase the number of purchase by a provided amount 

▪ Increast the amount spent by a provided amount 
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Inventory Management 

o Store necessary information about the inventory 

▪ Inventory ID – Generate a GUID 

▪ Inventory Type 

• Must  be:  Oddity, Sculpture, Artwork, or Alien Artifact 

• Use an ENUM to restrict the inventory type 

▪ Item Name 

▪ Item Cost 

▪ Number in Inventory 

▪ Sale Price 

o Provide the following functionality 

▪ Determine the total profit if all items are sold 

▪ Reduce the inventory when any are sold 

Order Management 

o Store necessary information about the Order 

▪ Order ID – Generate a GUID for the ID 

▪ Order Date 

▪ Customer ID 

▪ Collection of Inventory ID and Number Purchased 

o Provide the following functionality 

▪ Provide the Total Cost for the order 

▪ Provide the Total Profit made from the order.  

In addition to this functionality, the client has requested the following: 

- A very rudimentary user interface that provides the following 

o  Adding a customer 

o Adding inventory items 

o Creating an order for a customer with inventory items.  
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PROJECT BREAKDOWN – CLASS LIBRARIES 
In all of our posts to date, we have been working with a single project in a solution. That project type was a 

Console Application. However, there are several other types of projects you can create with Visual Studio. 

This post will discuss the Class Library project, explaining what it is, how to create one, and how to reference 

it in another project.  

What is A Class Library 
Sometimes you will create classes and methods that would beneficial to use in many applications. Instead of 

duplicating the functionality in every application you develop, it makes more sense to store it the code in a 

container that can be used over and again, by any application. A class library is a perfect way to accomplish 

this.  

You can add a class library project to the same solution as your application. This process allows you to test 

the functionality of the code while retaining the ability to update the library. The downside to this is that you 

would have to add the project to every solution that wants to use the code. If you want to use your library in 

multiple applications, you need to compile the library into a file that can be referenced by any project.  

When you build your class library project, a DLL file is created. DLL stands for Dynamic Link Library, and it is a 

file that stores classes and methods that can be referenced in any project. The DLL files you reference in your 

project don’t have to be created by you. Many applications reference DLLs created by someone else to add 

functionality to their applications. 

Creating A Class Library 
You create a class library just as would a Console Application, only this time you select “Class Library.” You 

should name your project, something that implies that it is a library of classes and methods to be used by 

other applications (e.g., MathFunctions, ConsoleFormatLibrary). 

When Visual Studio creates the class library project for you, it creates a single class named “Class1”. The first 

thing you should do is change the name of the class to one that makes sense.  

 
namespace ConsoleFormatLibrary 
{ 
    public class CFL 
    { 
    } 
} 

Take notice of the NAMESPACE keyword. I haven’t discussed namespace in depth before, but understanding 

them is essential when working with class libraries. Their importance does not come into play until you are 

referencing a class library. Because of that, I will go into greater detail about namespaces later in this post. 

For now, just pay attention to the name of the namespace.  
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Also, take notice of the access modifier of the class. When you create a class library, the class is automatically 

set to PUBLIC. Since class libraries are meant to be used by many applications, their classes should be PUBLIC.  

As for the fields, properties, and methods of the class library, you should follow the same process and 

suggestions you read about in our Creating Objects with Classes post.  

When you are done writing the code for your library, you can build the project, and the DLL file will be 

created.  

 

 

Adding A Class Library 
There are two ways you can utilize a class library in your existing project.  You can add the class library project 

to your solution, or you can add a reference to a DLL file.  

CLASS LIBRARY PROJECT 
If you want to use a Class Library project in your solution, you can create a new one or add an existing one 

into your solution.  
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Once this is complete, you will see the class library project in your Solution Explorer. 

 

 

DYNAMIC LINK LIBRARY 
Adding a class library project to your solution makes sense, if there is still work do be done on that library, or 

to test out its functionality. However, to utilize a completed library, the best practice is to add a reference to 

the DLL file. Also, there will be times when you don’t have access to the class library project, only the DLL file.  

Regardless of which option you choose, there are two steps you will have to take to utilize the classes and 

methods in the library.  

Add a Reference 
For your project to see the class library, it needs to know it exists. You can accomplish this by adding a 

reference to the project. To add a reference to your project, right-click on the “References” in the Solution 

Explorer, and select “Add Reference.” 
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When you do that, the Reference Manager window will display.  

This window will allow you to add a reference to a project:  
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Or you can add a reference to a Dynamic Link Library. You will have to use the “browse” button to find any 

DLL files that you have built.  
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When you add a reference to a DLL file, you will see the namespace of the library under the References 

hierarchy. 

 

Using A Class Library 
 

Once you have a reference to the class library, you can use the classes and method of the library in your 

code.  

        static void Main(string[] args) 
        { 
            ConsoleFormatLibrary.CFL.DisplayRedText("Hello There!"); 
            Console.ReadLine(); 
        } 

As you can see in the code example, I can use the DisplayRedText method from the CFL class. However, to 

use the method right now, I have to tell Visual Studio where to find the CFL class by using the namespace of 

the CFL class.  

NAMESPACES 
A namespace is precisely that, a space with a name that Visual Studio uses to look for classes. 

To use a real-world analogy, think of a person as a class. If you want to know about that person's attributes or 

ask them to do something for you, you need to know how to reach them. The namespace would resemble 

their address. It would provide you with their location, and so you could find them and request something 

from them. C# has so many libraries already created for you that if they weren’t in their namespace, there 

would be no way to determine which class you are trying to use. 
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USING THE NAMESPACE 
To shortcut the need to call out the namespace every time you want to use the classes and methods of the 

class library, you can add the namespace as a location Visual Studio will store in its collection of places to look 

for code. You do this with the USING keyword. The using clause informs Visual Studio that you will be using 

code from any of the namespaces called out with the USING keyword. 

 
using ConsoleFormatLibrary; 
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DATA PERSISTENCE – READING FROM AND WRITING TO 

TEXT FILES 

Most applications you write will need to store information to be retrieved at a later time. No application user 

wants to enter the same information over and over again. Forcing them to do so is a sure-fire way to have 

them looking for software to replace yours.  

There are many ways you can store information from your application. This post will show you one of the 

simplest to understand and implement. This post will cover reading data from a text file as well as storing 

data to one.  

SYSTEM.IO 
If you want to work with files and data streams, you will need the types and methods stored in the System.IO 

namespace. To access those elements, implement the using statement for that namespace. 

using System.IO; 

The IO stands for Input/Output, and this namespace provides you with ways to read data from and write data 

to files as well as manipulate files with your directories.  

File Class 
File is a static class found in the System.IO namespace that provides methods for manipulating a file. File 

methods exist for creating, opening, reading, moving, and deleting a single fine.  

For the File method examples in the post, I will be using a text file named “Data.txt” that I will store in my 

D:\Stuff directory.  

The file has five items, each on a separate line  

• Shoes 

• Hats 

• Socks 

• Shirts 

• Pants 

Now I’m going to write some code that will read that text file in two separate ways. The first way will read all 

of the information as one block of text. The second way will iterate through the file, line by line, and add each 

line in a string collection.  

EXISTS 
Before I do any work with a file, I should always make sure it exists. If I try to access a file that does not exist, 

the application will throw a FileNotFound exception. I could use a TRY…CATCH to handle that exception if the 
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file isn’t there. However, System.IO provides me with an Exists() method that will check for the existence of 

the file and return a Boolean value.  

The following code sample checks for the existence of a file and uses an IF statement to respond.  

            string path = @"D:\Stuff\Data.txt"; 
 
            if (File.Exists(path)== false) 
            { 
                Console.WriteLine("The file is missing.");            
            } 
            else 
            { 
                Console.WriteLine("File Found."); 
            } 

Once I know that the file I want to work with exists, I can read it.  

READALLTEXT 
The ReadAllText() method will store all of the text from the file into a single string variable. The method 

handles the opening and closing of the file, so you won’t have to worry about it.  

            string allText = File.ReadAllText(path); 
            Console.WriteLine(allText); 

This code will read the items from my text file and display them in the console window just as they appear in 

the text file.  

Sometimes I don’t want to grab all the text into a single variable. Sometimes I need to work with each line 

individually.  

READALLLINES 
With ReadAllLine(), my application will read each line of the file and populate an element of string collection. 

By doing this, I can work with each line individually. If you don’t do any explicit conversions, the default 

collection is a String array.  

            string[] allLines = File.ReadAllLines(path); 
 
            foreach (string line in allLines) 
            { 
                Console.WriteLine($"In my closet, I have {line}"); 
            } 

APPENDALLLINES 
The AppendAllLines() method allows you to populate a list then use that list to append lines to a file.  

            string[] newItems = new string[] { "Boots", "Jackets", "Gloves" }; 
            File.AppendAllLines(path, newItems); 



Breaking Down C# 

 
Copyright: Breakpoint Coding, LLC Page | 150  6/30/2020 

WRITEALLLINES 
If you populated the entire collection with your code and wanted to write it to the new file, you can use the 

WriteAllLines() method. This method will create the file for you then iterate through your collection, writing 

each line to the new file.  

           string[] kids = new string[] { "Jacoby", "Timmy", "Jack", "Cameron" }; 
            File.WriteAllLines(@"D:\Stuff\BirtdayGuests.txt",kids); 

This code will create a new file named “BirthdayGuests.txt” and populate it with the strings from the 

collection.  

 

Manipulating FIles 
In addition to creating, reading, and writing to files, the File class also provides methods for manipulating 

files.  

Create – Creates the file with the path provided to the method 

Copy – Copies the information from an existing file into a new file created by the method.  

Move – Moves the file from one location to the provided new location. 

Delete – Deletes the file 

FIle Streams  
When you want to read information from or write data to a file, Visual Studio creates a “file stream.” In 

nature, a stream will carry water from one body of water to another. When working with a file, the stream 

carries data from one entity to another. Streams allow efficient reading of large files and writing large 

amounts of data to a file by breaking down data into small chunks and “stream” the information.  

The System.IO namespace provides many classes and methods that you can use to read or write to that 

stream. The two classes we will using within this section are StreamReader and StreamWriter. 

StreamReader 
The StreamReader object creates an input stream that allows you to retrieve information from a file. The 

information from the file is added to the stream. The stream is then used within your application. The key to 

remember is that once your application reads a character from the stream, it’s pointer moves past that 

character onto the next character in the string. It’s similar to a Stack collection; once the character is read, it 

is taken out of the stream.  

A StreamReader object is created like any object in C# by assigning a value then using the NEW keyword to 

initialize the object. There are several constructor overloads for creating a new streamreader. For simplicity’s 

sake, we are going to use the most common way to create a streamreader. We will pass the path of a file to 

the constructor.  
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            string path = @"D:\Stuff\Data.txt"; 
            StreamReader reader = new StreamReader(path); 

We now have a stream with all of the information from Data.txt. It’s time to do something with it.  

STREAMREADER METHODS 
Read() – This method will read the next character in the stream.   

Peek() – This method will peek into the stream to see if there are any more characters in the stream.  

Read and Peek are often used together to ensure the Read method does not throw an exception by reading 

an empty string.  

            while (reader.Peek() >= 0) 
            { 
                Console.WriteLine((char) reader.Read()); 
            } 

ReadToEnd() – This method is at the opposite end of the spectrum than the Read method. ReadToEnd reads 

all of the characters from the current point in the stream to the end of the stream.  

            Console.WriteLine(reader.ReadToEnd()); 

This line of code will display in the console window the text as it appears in the txt file.  

ReadLine() – Although Read and ReadToEnd are used from time to time, the most common method when 

working with a streamreader is ReadLine. This method allows you to read the stream, line by line, providing 

you with the functionality to treat the information in a file as a collection.  

Every time you call the ReadLine method, you are removing a line of characters from the stream. When you 

have read all the lines, ReadLine will return a NULL value. Checking for NULL is the way you can safely loop 

through the lines without throwing and exception.  

            string textLine = reader.ReadLine(); 
            while (textLine != null) 
            { 
                Console.WriteLine(textLine); 
                textLine = reader.ReadLine(); 
            } 

 

  



Breaking Down C# 

 
Copyright: Breakpoint Coding, LLC Page | 152  6/30/2020 

USING Keyword 
When working with files, it is crucial to understand that when you create a stream, you are opening that file 

in memory. If you don’t close that file when you are done with it, an error can occur later in your application 

if you need to use that file again. To aid you in ensuring the file is closed when you are finished with it, C# 

provides you with the USING keyword.  

The USING keyword allows you to wrap a resource within a code block. When that code block exits, that 

application will dispose of any connections to that object and clean up any memory that it was utilizing.  

The following example creates a USING block around our text file. When the closing bracket is hit, the text file 

is closed, and the memory is cleared.  

            string path = @"D:\Stuff\Data.txt"; 
            using (StreamReader reader = new StreamReader(path)) 
            { 
                string textLine = reader.ReadLine(); 
                while (textLine != null) 
                { 
                    Console.WriteLine(textLine); 
                    textLine = reader.ReadLine(); 
                } 
            } // the file is closed here 

The USING keyword can be used with any object that you chose. If the object must be disposed of when the 

code block is complete, wrap a USING around it.  

If you don’t utilize the USING keyword, you must use the Close() method when you are done working with 

a StreamReader or StreamWriter.  

StreamWriter 
You have learned how to read from a file. Now it’s time to understand how to write to a file. The most 

efficient way to do this is with a stream object for the same reasons that were mentioned earlier. To do this, 

you will create a StreamWriter object.  

            string path = @"D:\Stuff\Data.txt"; 
            StreamWriter writer = new StreamWriter(path); 

What nice about the StreamWriter constructor is that if the file doesn’t exist, it will create the file for you. If 

the file does exist, you can pass in a Boolean value specifying if you want the streamwriter to append to the 

existing file (true) or overwrite it (false). Make sure you utilize the USING keyword as well to protect your 

application from file exceptions.  

            string path = @"D:\Stuff\Data.txt"; 
            using (StreamWriter writer = new StreamWriter(path, true)) 
            { 
 
            } 
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Once you have your streamwriter object, you can use its methods to start writing to the file.  

STREAMWRITER METHODS 
The methods to write to a stream are the same as writing to the Console window.  

Write() – this method will write the provided text to the file. It will not advance to the next line after the 

write is complete.  

WriteLine() – this method will write the provided text to the file then advance to the next line.  

            string path = @"D:\Stuff\Data.txt"; 
            using (StreamWriter writer = new StreamWriter(path, true)) 
            { 
                writer.Write("A"); 
                writer.Write("B"); 
                writer.WriteLine("C"); 
                writer.WriteLine("D"); 
                writer.Write("E");        
            } 

This code will write the following lines to the file 

 ABC 

 D 

E 

Storing information from a collection to a file is as easy as adding a FOREACH loop to your code.  

            string path = @"D:\Stuff\Data.txt"; 
            List<string> pets = new List<string>()  
            { "Bear", "Pippa", "Tron", "Ichabob", "Benson" }; 
            using (StreamWriter writer = new StreamWriter(path, true)) 
            { 
                foreach (string pet in pets) 
                { 
                    writer.WriteLine($"{pet} is a very good pet."); 
                }        
            } 
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WHEN THINGS GO WRONG – DEBUGGING APPLICATIONS 
Sometimes your application is not functioning the way you intended. It’s not throwing any exceptions, either 

the data it’s producing is incorrect, or it is executing code it shouldn’t. To troubleshoot the issue so you can 

find and fix the problem will take debugging knowledge and skill.  

Breakpoints 
At the heart of the debugging process are “breakpoints.” A breakpoint is a point in your code where you want 

the execution of your application to pause. During this “break” in execution, you can inspect the value of your 

variables as well as watch the control flow of the application occur. Adding a breakpoint to a line of code lets 

you determine precisely where the execution will pause.  

  

BREAKPOINT LOCATION 
Before discussing how to set breakpoints in your code, I’m going to share some thoughts one “where” you 

should place the breakpoints.   

 

The critical thing to remember is that when you set a breakpoint in Visual Studio, the execution pauses right 

BEFORE that code statement executes. This fact means when the application pauses, the line of code on with 

a breakpoint has not yet executed. With this in mind, it makes sense that you would put a breakpoint on the 

code statement where you want to start debugging. Placing a breakpoint too early in the execution will result 

in extra debugging overhead. It is also essential to ensure the code statement with a breakpoint is part of the 

application flow. If that line of code never gets hit, the code will never pause.  

 

ADDING BREAKPOINTS 
There are a few ways to add a breakpoint to a code statement. With the desired line of code selected, you 

can do any of the following: 

• Right-click on the code and select “Breakpoint -> Insert Breakpoint” 

• Open the Debug menu and select “Toggle Breakpoint.” 

• Click in the far left margin of the IDE.  

When you set a breakpoint, a red circle appears in the margin, and Visual Studio highlights the line of code on 

which it has placed a breakpoint 
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When you run the application, execution will halt right before it hit that line of code. When that occurs, 

Visual Studio will highlight the code statement, and an arrow will show up on the red circle.  

 

This highlight is Visual Studio’s way of telling you that this line will be the next one it executes.  

TRACEPOINTS 
A tracepoint will allow you to write a message Output window when the specified code statement is reached. 

When writing the message, write it as you would when using string interpolation. Tracepoint messages allow 

you to use curly braces to utilize variable names and expressions in your message.  

With a tracepoint, you have the option of whether or not the application will continue execution after the 

message is written. If you uncheck “Continue code execute,” the application will pause execution at that line, 

similar to a breakpoint.  
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As you can see in the following screenshot, the code has paused on my tracepoint, and the Output window 

has the information I wanted to display.  

 



Breaking Down C# 

 
Copyright: Breakpoint Coding, LLC Page | 157  6/30/2020 

Conditional Breakpoints 

You will find that sometimes your application works perfectly fine 90% of the time, but once a particular 

value is entered into the system, something unexpected happens. Just placing a normal breakpoint into your 

system and trying to troubleshoot from there can be time-consuming. Luckily, you have the option to set a 

condition on the breakpoint, and the code will only halt execution when that condition is true. Loops are a 

principal place to use condition breakpoints since you only what to start debugging when questionable data 

is about to be processed. 

 

To set a condition breakpoint, set a normal breakpoint utilizing your preferred method. Once the breakpoint 

is created, right-click on the red circle and select “Conditions.” Doing this will open a subform that allows you 

to set the condition. In the following screenshot, I want my application to halt execute when the FOR loop is 

processing the name “Kristy.”  

 

Notice the PLUS symbol on the red circle. This symbol lets you know that the breakpoint has a condition. To 

troubleshoot my issue, I may want to see all the names that were processed before Kristy, but I don’t want to 

pause on every loop iteration. To do this, I’m going to create a tracepoint. This time I will allow the code to 

continue execution when I create the tracepoint.  
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Notice that when a tracepoint is not halting the execution, a red rhombus replaces the red circle in the 

margin.  

When I run the application, the execution halts when it reaches “Kristy,” and the Output window tells me all 

the names already processed.  
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Debugging Windows 
There are a few windows in Visual Studio that will help you troubleshoot your issues. If any of these windows 

are not currently visible in Visual Studio, open the Debug menu and hover over “Window” as from there you 

will be able to open these windows in your IDE. It is important to remember that the information in these 

windows will only show up if the application execution is paused.  

LOCALS 
The Locals window is beneficial when debugging since it shows you the name, value, and data type of every 

variable that is being used at the point you halted the execution of your application.  

 

As I step through the halted code, which you learn about later, the Locals window will update the variable 

information. This functionality provides a real-time view of the data being used by your application.  

WATCH 
If you just wanted to keep an eye on just one or two variables and didn’t want to track them in the Locals 

window, you can use the Watch window. The watch window allows you to examine the variable and 

properties you choose as they are updated and utilized.  

To add a variable to the Watch window, you can right-click on the variable and select “AddWatch.” You can 

also type the variable name into the Watch window, and it will be added.  



Breaking Down C# 

 
Copyright: Breakpoint Coding, LLC Page | 160  6/30/2020 

 

 

IMMEDIATE 
The Immediate window is used during debugging to execute code against the current state of the application. 

You can print out expression results, view variable values, or test changes to the current codebase. The 

immediate window works similarly to the Windows command window. You type in commands, press Enter, 

then view the results. 

You can use the Immediate window to change the current value of variables. This practice is usually done to 

test how a process would change with a different value.  
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To display information in the Immediate window, you can use the Debug.Print command or use the shortcut 

key, the question mark. 

 

  

Advancing the Code 
Setting a breakpoint on a line of code will pause the execution of the application immediately before the line 

executes. Once the application halts, you can use everything you learned so far to see the current state of the 

application. If there is nothing further you want to see or investigate, you can continue the application by 

pressing F5 or clicking the “Continue” button.  

However, on most occasions, you will want to advance the code one step at a time so you can see what the 

application is doing so you can debug the issue causing you problems.  

STEP INTO 
Once your application is paused, you can advance the execution of the program line by line by using the Step 

Into command.  
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You can use the Step Into command in several ways.  

• Press F11 

• Debug -> Step Into 

• Step Into button (blue arrow point to a dot) 

Remember, when a statement is highlighted, this means it will be the next statement to be executed. Many 

new coders forget this an wonder why the coding isn’t working when it’s highlighted.  

Step Into will traverse every line in the application flow. Meaning any method being called will be executed 

line by line with the Step Into command. It the following gif, you will see the execution of the code step into 

the GreetUser method as the F11 key is pressed.  
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STEP OVER 
While it may be beneficial to step into methods when you aren’t sure where a problem is occurring, there will 

be times where you know for sure the problem isn’t happening in the method being called. Instead of 

stepping into the method and navigating its code line by line, you have the option to step over the method.  

You can use the Step Into command in several ways.  

• Press F10 

• Debug -> Step Over 

• Step Into button (blue arrow jumping over a dot) 
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It’s important to understand that the code in the method is being executed when you step over it. It’s just 

being executed as a code block instead of individual statements, allowing you to focus on the code that may 

be causing your issue.  

 

As you can see in this gif, I was able to step over the method, but the code that greets the user still executed.  

STEP OUT 
The Step Out command is a shortcut to get out of a method that you stepped into while debugging. There 

may be times when you only want to execute the beginning of a method line by line then want to run the rest 

of the code as a block. There will also be times while debugging where you accidentally step into a method.  

To run the code from the highlighted pause point to the end of the method, use the Step Out command.  
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You can use the Step Into command in several ways.  

• Press Shift + F11 

• Debug -> Step Out 

• Step Into button (blue arrow pointing away from a  dot) 

 

In this gif, I use the Step Out command before the “Hello” line executes. The remaining code in the method 

executes as a block. The debugging control returns to the Main method after the method call.  
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WHEN THINGS GO WRONG – EXCEPTION HANDLING 
There will be occasions when you are testing your code, where the application does not work the way you 

intended. Sometimes it will crash with an error that you weren’t expecting but could have avoided. 

Sometimes it doesn’t crash but provides the wrong data or displays the wrong message. Having the ability to 

troubleshoot application issues and prevent avoidable application crashes is vital for a skilled Software 

Developer.  

Exception Handling 
There will be times in your application where wrong user input has the potential of causing the application to 

crash. These problems in the execution of your program are called “exceptions.”  When these errors occur, 

the application will stop its execution and provide a generated error message. This error process is often 

verbalized as “the application throwing an exception.” These exceptions contain valuable information about 

the error.  

EXCEPTION INFORMATION 
 

Message 
The Message property of the exception provides the description of the exception and usually the reason the 

exception occurred. These messages are usually targeted to a software developer who can understand the 

information and take steps to resolve or avoid the exception.  

        static void Main(string[] args) 
        { 
            int test = int.Parse("DD"); 
        }  

When this line of code executes, it will throw a FormatException.  

The message of that exception is “Input string was not in a correct format.” 

StackTrace 
To understand what StackTrace does, you need to know about the “call stack.” Once your program starts 

execution, a list of all the methods called is being populated. This list is being tracked by the system so that 

any point it knows what path application flow has to travel to exit the program cleanly.  

Your “main” method calls other methods, which then, in turn, call other methods. The application needs to 

keep track of the path back to the main method, so it stores that path as a stack of methods.  

The StackTrace property will return the stack of method calls that led up to the issue that threw the 

exception.  

To demonstrate this concept, I will bury the offending code statement down a couple of method calls.  
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        static void Main(string[] args) 
        { 
            GetUserInput(); 
        } 
 
        private static void GetUserInput() 
        { 
            GetUserAge(); 
        } 
        private static void GetUserAge() 
        { 
            int test = int.Parse("DD"); 
        } 

When this code is executed, a FormatException is still thrown. However, the StackTrace provides a little more 

information 

The value of the StackTrace is:  

   at System.Number.ThrowOverflowOrFormatException(ParsingStatus status, TypeCode type) 

   at System.Number.ParseInt32(ReadOnlySpan`1 value, NumberStyles styles, NumberFormatInfo info) 

   at System.Int32.Parse(String s) 

   at ConsoleApp2.Program.GetUserAge() in 

C:\Users\Trema\source\repos\ConsoleApp2\ConsoleApp2\Program.cs:line 25 

   at ConsoleApp2.Program.GetUserInput() in 

C:\Users\Trema\source\repos\ConsoleApp2\ConsoleApp2\Program.cs:line 21 

   at ConsoleApp2.Program.Main(String[] args) in 

C:\Users\Trema\source\repos\ConsoleApp2\ConsoleApp2\Program.cs:line 16 

 

It’s easiest to read the call stack from the bottom up. Reading this call stack, we can see that the Main 

method called the GetUserInput method, which called the GetUserAge method. We then see that 

GetUserAge called the Parse method, which called the ParseInt32 method. Since the actual error occurred in 

the ParseInt32 method, that method called the ThrowOverflowOrFormatException method, which generated 

the exception.  

InnerException 
There will be times during application execution when a chain of exception occurs. For example, if your 

application tries to parse the string “scott” into an integer variable, a FormatException gets thrown. If you 

have set up your application to log exceptions into a file but that file can not be found a second exception, 

FileNotFound, is thrown. In this scenario, the exception message will give detail regarding the FileNotFound 

exception but will not have any information regarding the original FormatException. Luckily that information 

is stored in the InnerException property. You can use InnerException to drill down into the root cause of the 

problem.  

You will be able to see an example of this later in this post when you learn about nested Try…Catch blocks.  
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Common Exceptions 
Earlier in this post, I mentioned that some application crashes are avoidable if you know what to expect. 

Before showing you how to defend your application against exceptions, I’m going to list some of the more 

common ones and what causes them to be thrown.  

FORMATEXCEPTION 
This exception is thrown when you try to convert a value into another data type, but the value is invalid for 

that type of data. The following code statement will throw a FormatException 

            int test = int.Parse("DD"); 

 

DIVIDEBYZEROEXCEPTION 
This one should be self-explanatory. This exception is thrown if you try to perform a calculation where you 

are dividing by zero. In the example code below, if the user enters zero for the number of months, the 

calculation will thrown this exception 

            Console.WriteLine("What is the loan amount?"); 
            int loanAmount = int.Parse(Console.ReadLine()); 
            Console.WriteLine("How many months to pay it off?"); 
            int numberOfMonths = int.Parse(Console.ReadLine()); 
 
            int paymentAmount = loanAmount / numberOfMonths; 

FILENOTFOUNDEXCEPTION 
This exception is thrown when your application is looking for a physical file that does not exist.  

            string path = @"D:\GrandmasSuperSecretRecipes.txt"; 
 
            using (StreamReader reader = File.OpenText(path)) 
            { 
                string textLine= "";   
            } 

Since my grandmother would never share her super-secret recipes with me, I don’t have the file this code is 

looking for, so a FileNotFoundException will be thrown.  

ARGUMENTOUTORRANGEEXCEPTION 
This exception is thrown when you try to access an element of the collection that doesn’t exist. This common 

exception will often occur when looping through collections with FOR loops. If you don’t get the condition or 

iteration statement correct, you may run into this. The following code will throw the exception since it is 

looping more times than there are elements in the list.  
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            List<string> things = new List<string> { "dog", "whistle", "cat", "toy"}; 
            for (int i = 0; i < 5; i++) 
            {          
                Console.WriteLine(things[i]); 
            }  

There is also a risk of the exception being thrown when you use the CopyTo method of an array. If you try to 

copy the elements into an array without enough space, your code will throw this exception.  

            string[] movieList = new string[] 
            {"Avengers", "Goonies", "Notebook", "Halloween", "ET"}; 
            string[] newMovieList = new string[10]; 
            movieList.CopyTo(newMovieList, 8); 

This code throws the exception because I am copying the elements from movieList into newMovieList but 

starting with the 9th element of the new array when copying. The two remaining elements are not enough for 

the five movie titles. 

This exception is thrown when you are attempting to do a process that is not permitted.  You will find this 

frequently occurs when learning about FOREACH loops. When you are using FOREACH to loop through a 

collection, you can not change that collection inside the loop. Attempting to do so will result in an 

InvalidOperationException.  

            List<string> movieList = new List<string>()  
            {"Avengers", "Goonies", "Notebook", "Halloween", "ET"}; 
 
            foreach (string movie in movieList) 
            { 
                movieList.Add("Elf"); 
            } 

 

Try…Catch Block 
Now that you know what exceptions are, and some of the more common ones to watch out for, it’s time to 

learn how to “catch” exceptions and handle them in a way that provides your user with a better experience 

than that just crashing the application. It is the purpose of the TRY code block and the CATCH clause.  

THE TRY BLOCK 
Placing code inside a TRY block is a way to guard the application from code that could cause an exception to 

occur.  
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To create a TRY block, you simply use the TRY keyword with a set of curly brackets. The code you feel may 

cause a problem goes between the brackets.  

TRY keyword 

{ 

Potentially problematic code; 

} 

 

Let’s use an example from earlier in this post.  

            int loanAmount = 48000; 
            Console.WriteLine($"Your loan is for S{loanAmount}."); 
            Console.WriteLine("How many months would you like to pay it off?"); 
            int numberofMonths;                 
            numberofMonths = int.Parse(Console.ReadLine()); 
            int paymentAmount = loanAmount / numberofMonths; 
 

This code example has a few places where something could go wrong. If the user a value that is not numeric, 

the Parse method will throw an exception. If they enter a zero value, our paymentAmount calculation will 

throw an exception. A TRY block would be ideal for this situation.  

Ideally, you only want to put the code that could cause an exception in the TRY block.  

            int loanAmount = 48000; 
            Console.WriteLine($"Your loan is for S{loanAmount}."); 
            Console.WriteLine("How many months would you like to pay it off?"); 
            int numberofMonths; 
 
            try 
            { 
                numberofMonths = int.Parse(Console.ReadLine()); 
 
                int paymentAmount = loanAmount / numberofMonths; 
            } 
 

Now we have to defend our application from any problematic input from the user. However, we have not 

told the application what to do if an exception is thrown. For that, we will use the CATCH clause.  

THE CATCH CLAUSE 
The code inside the CATCH block will only be executed if an exception is thrown.  
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The syntax of the CATCH block is: 

CATCH keyword(Exemption Type to Catch) 

{ 

Code to handle the exception.  

} 

 

You can use multiple CATCH clauses to handled certain exception types differently by using exception filters. 

That will be discussed later in this post. For now, we are going to use the catch-all exception type 

“exception.”  

            catch (Exception ex) 
            { 
 
                
            } 

This CATCH clause will catch any type of exception that occurs within the TRY block. The “ex” variable is the 

will hold the information of the exception so you can utilize the properties you read about earlier.  Once the 

exception information is assigned to “ex,” the code inside the curly braces will execute. In this example, the 

only thing that happens is that the exception message is displayed in the console window.  

Technically, there doesn’t have to be any code in the CATCH block for the exception to be caught. If an 

exception is thrown and the application control goes to an empty CATCH, it does nothing with the error, and 

the application continues to run. You may think this is a good thing, but it’s not.  

This practice is known as “exception swallowing” or “error hiding.” It is considered an inferior coding practice. 

Handing an exception at the time, it is thrown helps developers troubleshoot a problem at the place they 

occur. If you do nothing about the exception, the application would more than likely error out somewhere 

else because it did not have the data you were expecting.  

Handling exceptions properly also allows you to inform the user in a friendly as to what has occurred and 

what they need to do to fix it. If you hide the error, the user will assume their data was entered and wonder 

why your application isn’t working correctly when the information doesn’t make sense farther down the line.  
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For our example, we are going to inform the user that they have entered invalid data.  

            int loanAmount = 48000; 
            Console.WriteLine($"Your loan is for S{loanAmount}."); 
            Console.WriteLine("How many months would you like to pay it off?"); 
            int numberofMonths; 
 
            try 
            { 
                numberofMonths = int.Parse(Console.ReadLine()); 
 
                int paymentAmount = loanAmount / numberofMonths; 
            } 
            catch (Exception ex) 
            { 
                Console.WriteLine("You have entered invalid data"); 
            } 
 
            Console.WriteLine("Press any key to exit...."); 
            Environment.Exit(0); 

MULTIPLE CATCH BLOCKS 
Right now, our code has the potential to throw two different types of exceptions. We should have a different 

message for each exception so that the user knows what type of data they should have entered. You could do 

this with an IF statement that checks the exception information, but it’s better to catch the specific exception 

and handle it accordingly. You do this by replacing the general Exception type with the type of exception you 

want to catch.  

            try 
            { 
                numberofMonths = int.Parse(Console.ReadLine()); 
 
                int paymentAmount = loanAmount / numberofMonths; 
            } 
            catch (DivideByZeroException ex) 
            { 
                Console.WriteLine("You entered 0 for the number of months."); 
                Console.WriteLine("This would cause a calculation error."); 
            } 
            catch(FormatException ex) 
            { 
                Console.WriteLine("You entered a non-numeric number."); 
            } 

With this code, we provide the user with a different error dependent on the type of exception that was 

thrown. If we felt there was a chance of another exception being thrown that we haven’t anticipated, we can 

use the general Exception type to create a catch-all block as well.  

            catch(Exception ex) 
            { 
                Console.WriteLine("An unexpected error occured! Contact support."); 
                Console.WriteLine("Error message: " + ex.Message); 
            } 
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You must place the “catch-all” block AFTER the specific CATCH blocks. When the application throws an error, 

it will read the code top-down, looking for a CATCH that handles the exception. If your general CATCH were 

first, every exception would be handled there, and the specific catches won’t be executed.  

NESTING TRY CATCH 
There will be times when a single TRY block won’t be enough to defend your application and respond to 

exceptions in a way that provides the best user experience. To demonstrate this, take a look at the following 

code example.  

            int[] kidAges = new int[numberOfKids]; 
 
            for (int i = 0; i < kidAges.Length; i++) 
            { 
                Console.WriteLine($"What is the age of child #{i +1}?"); 
 
                kidAges[i] = int.Parse(Console.ReadLine()); 
            } 

 This code represents a simple FOR loop that asks for one piece of information. We know that the FOR loop 

can be problematic. We are going to use a TRY…CATCH to handle any unexpected errors.  

            int[] kidAges = new int[numberOfKids]; 
 
            try 
            { 
                for (int i = 0; i < kidAges.Length; i++) 
                { 
                    Console.WriteLine($"What is the age of child #{i + 1}?"); 
 
                    kidAges[i] = int.Parse(Console.ReadLine()); 
                } 
            } 
            catch (Exception ex) 
            { 
                Console.WriteLine("An unexpected exception has occured. Contact 
support."); 
                Console.WriteLine($"Error Message: {ex.Message}"); 
                goto ExitApplication; 
            } 

Now we will catch any unexpected exception that could be thrown. What about the exception that we can 

anticipate? We know that if the user does not enter a valid number, the int.Parse method is going to throw 

an exception. Where is the best place to catch that exception?  

If we just add a second CATCH block.  

            try 
            { 
                for (int i = 0; i < kidAges.Length; i++) 
                { 
                    Console.WriteLine($"What is the age of child #{i + 1}?"); 
 
                    kidAges[i] = int.Parse(Console.ReadLine()); 
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                } 
            } 
            catch (FormatException ex) 
            { 
                Console.WriteLine("You have entered an invalid number."); 
            } 
            catch (Exception ex) 
            { 
                Console.WriteLine("An unexpected exception has occured. Contact 
support."); 
                Console.WriteLine($"Error Message: {ex.Message}"); 
                goto ExitApplication; 
            } 

If we handled the exception like this, the application would leave the loop when the exception is caught. This 

does not allow any type of “retry” logic to occur. Ideally, we would place a TRY….CATCH inside of the TRY 

block for this loop.  

            try 
            { 
 
                for (int i = 0; i < kidAges.Length; i++) 
                { 
                    try 
                    { 
                        Console.WriteLine($"What is the age of child #{i + 1}?"); 
 
                        kidAges[i] = int.Parse(Console.ReadLine()); 
                    } 
                    catch (FormatException ex) 
                    { 
                        Console.WriteLine("Please enter a valid numeric number."); 
                        i--;                        
                    } 
                                        
                } 
            } 
            catch (Exception ex) 
            { 
                Console.WriteLine("An unexpected exception has occurred. Contact 
support."); 
                Console.WriteLine($"Error Message: {ex.Message}"); 
                goto ExitApplication; 
            } 

This updated code places a TRY…CATCH inside the FOR loop. This way, every input from the user will be 

protected against invalid data. If the user enters a non-integer value, a FormatException will be thrown. That 

exception will be caught inside the same loop and handled. To handle the exception, we are informing the 

user what they did wrong and reducing the loop iterator by one so that it reruns that loop instance.  
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WHEN THINGS GO WRONG – UNIT TESTS 
In a previous post, you have learned how to debug your code when something unexpected happens. You also 

learned to use the TRY…CATCH clauses to handle exceptions that you are expecting. Unit tests provide you 

with a mechanism to ensure your application functions the way you expect.  

Writing unit tests immediately after writing a segment of code will ensure that all of your code works as 

planned and is protected from future updates to your application. 

Unit Test Explanation 
 

WHAT IS A UNIT TEST? 
A unit test is a function in code that will isolate a specific “unit” in your code and run test scenarios against it 

ensuring that the code functions as designed. Unit tests are focused on single units. They do not test how the 

different units work together. That is a different style of testing that usually uses a different framework. This 

post will focus on unit tests since they are the best way to introduce new developers into writing tests for 

their software.  

WHAT IS A UNIT? 
When dealing with unit testing, a “unit” is the segment of code in your extensive application. When working 

with C#, methods are generally considered the units for testing.  To ensure they can be tested, the methods 

in your application should be written to do a specific task that can be tested as a single unit.  

WHY DO UNIT TESTING 
Writing unit tests to check the functionality of your code while you write it is the best way to ensure your 

application will work the way you intended. Well written tests will give you confidence and positivity that 

your application does what it should. Also, having unit tests will allow you to find unexpected issues with 

code earlier in the process.  

A side effect of writing unit tests for all your methods is that it will force you to write smaller methods with 

reduced complexity, improving the readability and reuse of your code.  

In my opinion, the most crucial reason to have unit tests is that it protects your code from the next person 

that updates the application. After they make their changes, they can run your tests. If any of your tests fail, 

they know they broke something, and they need to fix it.  

WHAT TO TEST FOR 
You must understand that unit testing is not about finding bugs in the code. Unit tests only work with a single 

unit. Application bugs usually occur when methods are working with each other; that is not the scope of a 

unit test. The only bugs unit tests will find occur when someone refactors the application after you have 

created the tests and written the code to make them pass.  

 When writing unit tests for your method, there are several scenarios for which you should test.  
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Happy Path 
The first thing you should always test for is the scenario where valid data is being passed into the method, 

and no exceptions or errors are projected. This is often referred to as the “default scenario” or “happy path.”  

These tests simulate the expected behavior of the application user. Some developers only write tests for the 

happy path, but this could lead to upset clients and software downtime.  

Unhappy/Sad/Bad/Exception Path 
There is no agreed-upon term for the opposite of the “happy” path. You will hear some call it the “sad” or 

“bad” path. Others will call it the “exception” path since most of the test cases are ensuring that an exception 

is being thrown. These tests will be harder to write because you won’t always know what could cause your 

method to throw an exception.  This is why it is a good idea to have test strategy sessions before writing your 

unit tests. In these sessions, you will discuss scenarios, workflow, and personas. Conducting a property test 

strategy is not in scope for this post. The takeaway here is that a good developer does not only test for the 

happy path.  

Writing Unit Tests 
 

ADDING A TEST PROJECT 
To write unit tests for your project, you will need to add a class library to your solution.  The name of the 

class library doesn’t matter. However, you should make it clear that the purpose of the library is to hold unit 

tests for the solution.  

My general practice is to house all the tests for one project inside a class library dedicated to that project. I 

will then give the class library the same name as the project with a suffix of “.Tests”. I will also name the 

classes in a way that I can easily see what tests that class will contain.  
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 After creating the project that will contain the unit tests, you will have to make sure the class library can 

access the methods within the main project. If you are unsure how to add a project reference, read our post 

on Class Libraries.  

 

 

Testing Frameworks 
Once you have your test project created and referencing the main project, it’s time to determine what 

testing framework you are going to use. A testing framework provides you with all the classes and methods 

that you will need to create and execute your tests.  

The three most common testing frameworks for Visual Studio are xUnit, NUnit, and MSTest MSTest is already 

part of Visual Studio, so no additional libraries are needed. However, some developers feel there are issues 

with its performance. NUnit and xUnit.NET (common name xUnit) are independent libraries that need to be 

added to your project.  

My familiarity is with NUnit, so that this post will use that framework. However, the concepts of unit testing 

are universal and can be implemented regardless of the framework you choose.  

NuGet Packages 
The easiest way to get the libraries for NUnit into your project is to install the NuGet packages for them. A 

NuGet package is a bundle of related DLLs compiled together in a “package” that can be installed into your 

project.  

To create and execute unit tests with NUnit, you will need to install the following packages into your testing 

project.  

• NUnit – this allows you to create the tests 

• NUnit3TestAdapter – this allows you to execute the tests 
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WRITING A UNIT TEST 
Before getting into the technical steps required for writing a unit test, we need to talk about how to structure 

your tests. A prevalent pattern for structuring a test is the Arrange-Act-Assert (AAA) pattern. This pattern 

provides a simple three-step process to author your unit test. This pattern is used throughout the industry 

and recommends the division of the test method into three sections. Each section is responsible for the 

action for which they are named.  

Arrange 
The Arrange section of your test method will contain only the code that is needed to set up the test. This 

section is where you initialize objects as well as provide values to variables the test will utilize. Any 

prerequisites your test needs to execute is handled in this section.  

Act 
The Act section is where you execute the code you are testing.  You use the objects and variables that were 

set up in the Arrange section and call the method you want to test passing whatever parameters are needed 

by that method.  

Assert 
In the Assert section is where you will ensure the expectations of the test are met. It is here where you  verify 

that the result of the method call matches your expected result 

Example Test Method: 

For our example, we are going to use a small application that has the hero drink potions that affect their 

stats.  

        public static void ConsumeRedPotion(Dictionary<string, int> heroStats) 
        { 
            Random random = new Random(); 
            int strength = random.Next(1, 5); 
            heroStats["Strength"] += strength; 
 
            int intelligence = random.Next(1, 5); 
            heroStats["Intelligence"] -= intelligence; 
 
            int dexterity = random.Next(1, 5); 
            heroStats["Dexterity"] -= dexterity; 
        } 

The ConsumeRedPotion method is written to increase the strength by a random number and reduce the 

intelligence and dexterity. To properly test the happy path for this method, we will write three unit tests one 

test to check that each stat is being updated.  
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Unit Test Naming 
The traditional method naming conventions don’t apply when you name your test method. Instead of short 

and concise, test method names should consist of three main pieces of information.  

1. The method name  – what process are we testing 

2. The scenario  - what is the situation being tested, what is the state of the application 

3. The expected behavior – if everything is coded correctly, what will be the result of the test 

Following the best practices for naming our method, we will create our first test method.  

    public class TestsForProgramClass 
    { 
        public void ConsumeRedPotion_WhenCalled_IncreasesValueOfStrengthKey() 
        { 
 
        } 
 
    } 

Before Visual Studio recognizes this as a test method, we need to add some attributes to our class and 

method. Attributes provide a way to add metadata or information to your codebase. They are generally 

enclosed within square brackets [].  Before you can use any of the attributes of the testing framework, you 

need to make sure Visual Studio knows where to find the meaning of the attributes. You have already added 

a reference to the framework by installing the NuGet package. You also need to tell Visual Studio that this 

class is “using” the code it provides.  

using NUnit.Framework; 

TestFixture 
The first attribute you need is used at the class level. TestFixture will tell Visual Studio that the class contains 

test methods that need to be run by the testing framework.  

Test 
Now that Visual Studio knows this class is a TextFixture, it will be looking for methods. Adding the 

TestMethod attribute to your method will mark it as a test to be run.  

    public class TestsForProgramClass 
    [TestFixture] 
    public class TestsForProgramClass 
    { 
        [Test] 
        public void ConsumeRedPotion_WhenCalled_IncreasesValueOfStrengthKey() 
        { 
 
        } 
 
    } 

} 
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Now that we have the proper attributes in our class, it’s time to write the test.  

        [Test] 
        public void ConsumeRedPotion_WhenCalled_IncreasesValueOfStrengthKey() 
        { 
            // ARRANGE 
            // The method needs a dictionary with a string key and an int value 
            Dictionary<string, int> testCollection = new Dictionary<string, int>(); 
            // There must be the following keys in the collection:  
            // Strength, Intelligence, Dexterity 
            testCollection.Add("Strength", 0); 
            testCollection.Add("Intelligence", 0); 
            testCollection.Add("Dexterity", 0); 
 
            // ACT 
            Program.ConsumeRedPotion(testCollection); 
 
            // ASSERT 
            // If the method ran successfully the value will be greater than zero 
            Assert.IsTrue(testCollection["Strength"] > 0); 
        } 

 

In this example, you see the three segments of the suggested test structure.  

In the ARRANGE section, I create the sample data that is needed for the test to execute. Under ACT, I call the 

method to be tested. In the ASSERT section, I make sure the value in the dictionary has increased. If the 

number increases, the test will pass; if not, it will fail.   

The test method was one example of a test that can be written for the happy path. However, as stated 

earlier, a good developer will test the unhappy path as well.  

Exception Path 

Our happy path test has shown us that the method is expecting a key with the name of “Strength” to work 

correctly. What do we expect the method to do if that key is missing? Since there is no TRY…CATCH inside the 

ConsumeRedPotion method. The expected behavior is that an exception will be thrown if the key is missing. 

To be more specific, the “KeyNotFoundException” should be thrown. Let’s write a test method to make sure 

this exception occurs.  

        [Test] 
        public void ConsumeRedPotion_WhenMissingStrength_ThrowsKeyNotFoundException() 
        { 
            // ARRANGE 
            // The method needs a dictionary with a string key and an int value 
            Dictionary<string, int> testCollection = new Dictionary<string, int>(); 
            // Only add the Intelligence, Dexterity keys 
            testCollection.Add("Intelligence", 0); 
            testCollection.Add("Dexterity", 0); 
             
            // ACT/ASSERT 
            // A KeyNotFoundException should be thrown 
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            Assert.Throws<KeyNotFoundException> 
             ( 
                () => Program.ConsumeRedPotion(testCollection) 
             ); 
        } 

This test method will pass if the KeyNotFoundException is thrown when the test is run. Notice that the ACT 

and ASSERT sections are combined. This practice is an acceptable design when the ASSERT needs to call the 

method that is being tested.  

 

Test Cases 
In addition to the TestFixture and Test attributes, NUnit has a third attribute that is very helpful when writing 

test methods. The TestCase attribute allows you to run the same test method multiple times with different 

data. You accomplish this by adding parameters to your test method and providing different arguments 

withing TestCase attributes.  

To show you how test cases work, I’m going to make a small change to the ConsumeRedPotion method.  

        public static void ConsumeRedPotion(Dictionary<string, int> heroStats) 
        { 
            Random random = new Random(); 
            int strength = 5); 
            heroStats["Strength"] += strength; 
 
            int intelligence = random.Next(1, 5); 
            heroStats["Intelligence"] -= intelligence; 
 
            int dexterity = random.Next(1, 5); 
            heroStats["Dexterity"] -= dexterity; 
        } 

I have removed the randomness of the “strength” variable and set it to a standard value of 5. The test I wrote 

earlier will pass because strength is still increasing.  Now I want to write a test to ensure the new value of the 

“Strength” key increases by five every time the method executes. I can do this with the TestCase attribute.  

        [TestCase(5,10)] 
        [TestCase(37, 42)] 
        [TestCase(561, 566)] 
        public void ConsumeRedPotion_WhenCalled_IncreaseStrengthKeyByFive 

(int value, int result) 
        { 
            // ARRANGE 
            // The method needs a dictionary with a string key and an int value 
            Dictionary<string, int> testCollection = new Dictionary<string, int>(); 
            // There must be the following keys in the collection:  
            // Strength, Intelligence, Dexterity 
            testCollection.Add("Strength", value); 
            testCollection.Add("Intelligence", 0); 
            testCollection.Add("Dexterity", 0); 
 
            // ACT 
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            Program.ConsumeRedPotion(testCollection); 
 
            // ASSERT 
            // If the method ran successfully the value will match the result 
            Assert.AreEqual(testCollection["Strength"],result); 
        } 

This test method will run three times, checking the assertion each time.  

Now that we have learned about test cases, let’s refactor our exception test method to run three times each 

time with a different missing key. 

        [TestCase("Strength","Intelligence")] 
        [TestCase("Strength", "Dexterity")] 
        [TestCase("Dexterity", "Intelligence")] 
        public void ConsumeRedPotion_WhenMissingStrength_ThrowsKeyNotFoundException 
            (string keyOne, string keyTwo) 
        { 
            // ARRANGE 
            // The method needs a dictionary with a string key and an int value 
            Dictionary<string, int> testCollection = new Dictionary<string, int>(); 
            // Only add the Intelligence, Dexterity keys 
            testCollection.Add(keyOne, 0); 
            testCollection.Add(keyTwo, 0); 
             
            // ACT/ASSERT 
            // A KeyNotFoundException should be thrown 
            Assert.Throws<KeyNotFoundException> 
             ( 
                () => Program.ConsumeRedPotion(testCollection) 
             ); 
        } 

 

Running Unit tests 
 

Once you have written your test methods, you can execute the tests without running the application by 

utilizing the Test Explorer. You can open the Test Explorer by clicking Test -> Windows -> Test Explorer. In the 

Test Explorer, you can run all your test or select certain ones to run.  Tests that pass will have a green 

checkmark, ones that fall will have a red X.  
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When you first write your unit tests, everyone one of them should pass. If any of your tests fail, you either 

made an error in writing the test, or you don’t fully understand what the method you are testing is doing. 

Double-check everything and make the necessary changes to ensure your tests pass. 

 

 

 

 

 


