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Teacher’s Introduction

This resource has been written to provide students with explanations and examples of the core programming
techniques available in the Visual Basic .NET programming language.

The range and complexity of the techniques and examples covered in this resource make it ideal for KS4 Llevel

(it has been produced with GCSE Computer Science specifications in mind) - however it could be used at any key
stage where students are learning to program. For example, by familiarising students with the resource during
KS3 lessons, they will know how to make use of it at GCSE.

Students can then refer to the syntax, and adapt code for use in their own programs.

Important: if you are intending to use this resource to support students while working on their non-exam
assessments (NEA), it is your responsibility to ensure that the support you provide students with is appropriate,
including meeting any guidelines set out by your exam board.

The techniques covered have been broken into 39 different topics, each consisting of the following:

1. Description of the code - detailing the purpose of the code, and the valid syntax structure needed.
2. Code in context — a series of short, generic code snippets showing examples of each technique in use.
Each one is summarised in plain English, with comments throughout the code to explain how it works.

Each topic is provided as one or more separate A4 pages, making it easy for you to select the ones you want to
hand out to students. A Word version is also provided on disk, allowing you to edit and print the worksheets -
including in colour should you want to.

In addition to the paper formats, the code snippets are also provided electronically in the following ways:

1. As 152 individual TXT files, from which students can copy and paste the code into an integrated
development environment of their choice and adapt for their own programs.

2. A HTML interface includes all of the snippets, with a side menu enabling easy navigation between them.

This resource may be used on your school network by copying the files from the CD to a location which is
accessible to students.

The CD contains three folders: one containing the code snippets in TXT format, one with the code
snippets in HTML format, and one containing a DOCX version (for editing/printing from MS Word).

Free updates

Register your email address to receive any future free updates* made
to this resource or other Computer Science resources your school has
purchased, and details of any promotions for your subject.

Go to zzed.uk/freeupdates

* resulting from minor specification changes, suggestions from teachers
and peer revieas, or occasional errors reported by customers
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Output: Conso

Description of Code

Output allows the user to print data to the screen for the user to read.

The code:
Consoie.writeline{<dat o sutgut>§

outputs the data inside "1
suchas the'@ i~ =

“2is'to the screen. The data can be a string, e

Multiple values for outputting need to have & symbols between them (see ex
Console.WriteLine(<data to output> & <data to ot

Code in Context

1. The text ‘Hello World’ is outputted.

Console.WritelLine("Hello World") 'output "Hello World"

2. A variable is used to store a value; which is then L L :?fed,

'declare a new variable callgﬁ > g§7
Dim theNumber As Integphlu‘.f S

"stere the sumbos Condhie vardable theNumber

3. Avariable is used to store a value; which is then outputted along with so

'declare a new variable called theNumber
Dim theNumber As Integer

'store the value 12 in the variable theNumber
theNumber = 12

1+ the value of the variable theNumber and the text
JWriteline(theNumber & " is a number”)

4. A variable is used to store a value N 3 Lwhn &/Jtputted along with so
before and after it. i i

folstali i3 i ‘ ui;'gallad thefumber as an Integer
ng be. As Integer

O
: G . e .
store' number 12 dn the vardable theNumber

theNumber = 12

"output the value of the variable theNumber surrounded by
Console.WritelLine("the number " & theNumber & " is my favo
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Output: MsgB

Output allows the user to print data to the screen for the user to read.

The code:

MsgBox{ <data to @u%ﬁutyz,

outputs the data inside the broi 5”1 3 ghe screen in a new dialog box. The
e.g. ‘Hello Worldl o- *@. e such as theNumber.

R
1L oy‘o{\
w20 2

=

MsgBog{<da€a to outputs> & <data to output>)

Multiple valt outputtmg need to have & symbols between them; for ex

Code in Context

Each example uses a form with a button named enterButton. The code is run

1. The program outputs “Hello World” in a message box.

"the procedure call for the button being clicked

Private Sub enterButton Click(sender As Object, e As EventArgs)
MsgBox(“"Hello World™) ‘output "Hello World” in 8 message box

End Sub

2. The program stores the number 12 in a vori Olf- :7 e then outputs the v

bfséiﬁg iliik%é

ﬂﬁ\\sender As Object, e As fZventArgs)
nédger ‘declars 3 new variable called theN
 lg*“%TQ?8 the number 12 in ?ﬁ@ variab e theNumbe

"the procedure call for
Private Sub enterBit:

AdOD NOILO4dSNI

3. The program stores the number 12 in a variable, and then outputs the v
the text “ is a number”.

"the procedure call for the button being clicked

Private Sub enterButton_Click(sender As Object, e As EventArgs)
Dim theNumber As Integer 'declare a new variable with the na
theNumber = 12 'store the number 12 in the variable theNumbe

COPYRIGHT
PROTECTED

'in a msgbox, output the contents of theNumber, followed by
MsgBox{theNumber & " is a number”)
End Sub

4. The program stores the number 12 in a vori ote ‘?f‘_,,é‘f‘u outputs the text
in the variable, and then the tev+ -'s": .+ .vourite number”,

"the procsdurs C?}, ﬁm*?%ﬁ peing clicked
Private g "ext LgnﬁC11ck(sender As Object, e As ZventArgs)
L ‘As Integer 'declare a new variassle with the na

'9

)

Education

e .?9 samber 12 in the variable theNumber
theNumber =12

"in a msgbox, output the value of theNumber surrounded by tw
MsgBox("the number " & theNumber & " is my favourite number”
End Sub

VB.NET Code Bank for KS4 Computer Science Page 30f78



Output: Objec

Description of Code

Output altows the user to print data to the screen for the user to read.

In addition to using MsgBox, you can also output 2« o 2 :d other objects
The code: o ‘

<object name». 7o
‘LL Uty ~on the right-hand side of the = to the object <objec
Z.tring, e.g. “Hello World”, or a variable such as theNumber

%W,,

outputs <daj
The data can

Multiple values for outputting need to have & symbols between them in the

Code in Context

Each example uses a form with a command button and a label.

1. The program outputs the text “Hello World” to a label.

"the procedure call for when the button is clicked

Private Sub enterButton_Click(sender As Object, e As EZventArgs)
testlabel.Text = "Hello MWorld” ‘write ths text "Hello World"

End Sub :

2. The program stores the number 12 .+ . daue, and then writes the co

"the nrocedure cpll o ;
Private Coa eiii n;Lllck(sender As Ob]ect e As ZventArgs)

"um;ﬁp~ﬁs Integer 'declares 3 new variable with the n
@' = 12 ‘stores the number 1% in the variable theNumb

= theNumber ‘outputs the cantents of theNumbe

End Sub

3. The program stores the number 12 in a variable, and then writes the co
“is a number” to a label.

"the procedure call for when the button is clicked

Private Sub enterButton_Click(sender As Object, e As EventArgs)
Dim theNumber As Integer 'declares a new variable with the n
theNumber = 12 'stores the number 12 in the variable theNumb

‘eulputs the contents of theNumber, followed by & string, to
testlabel.Text = theNumber & " iz a number”
End Sub

4. The program stores the numbn
theNumber and the Tm q o

"the o 1; ?%ﬁ soaTFor when the button is clicked
Privaty éd‘z:f“on}nter‘Bu’t*ton Click(sender As Object, e As FventArgs)
Dim@®umber As Integer ‘declares a new varisble named theN

theNumber = 12 ‘writes the number 12 to the varisble theNumb

‘outputs the value of the theNumber, surrounded by two strin
testLabel.Text = "the number " & theNumber & " is my favouri
End Sub
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Input: Conso

Description of Code

Input allows the user to enter some data that can then h~ = ed in the program

The code: - o

£

Consc. &, Readline

2 r netext and press the return/enter key.

Code in Context

1. The program reads the data from the console.

'the program waits for the user to enter something and pres
'it does nothing with this data.
Console.ReadlLine()

'outputs the text
Console.WritelLine("Read data")

2. The program reads the data from the console and s*. - it in the variable

-

‘declares a new variable named Uk
Dim theNumber As String -

- “gnters in the variable theNumber
<ReadLine

'storss the dats.g

outyu @;§m§ value in theNumber
i ritelLine(theNumber)

3. The program reads the data from the console and outputs it to the conso

'reads the text the user enters and outputs this to the scr
Console.WritelLine(Console.ReadlLine)
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Input: Text B

Input allows the user to enter some data that can then be used in the progra

VB.NET has different visuat objects that can be uc~2 ¢ t Lie user to enter t

Text Box

To access what the ireaiil -

<texthd

A Ty 3
é&@ﬁ%>gg

Code in Context

Both examples use a text box, TextBox1, and a command button with the name

1. The program reads the data in the text box TextBox1 and stores it in the

"the procedure call for when the button is clicked
Private Sub Buttonl Click(sender As Object, e As EventArgs)

‘declares g variable called theValue
Dim theValue As String

i .

‘stores the data in the text %ﬁz“éfﬁ;ﬁ;?ékigoxl in the
thevalue = TextBox1l.Tevt . = =~

7

‘outputs the vl j;%éva}

2. The program reads the data in the text box Textbox1 and outputs it in a

"the procedure call for when the button is clicked
Private Sub Buttonl Click(sender As Object, e As EventArgs)

'outputs the data in the text box TextBox1l
MsgBox(TextBoxl.Text)
End Sub
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Input: Input

Description of Code

Input allows the user to enter some data that can then be used in the progra
VB.NET has different visual objects that can be used t~ .. & 1e user to enter

Input Box e
A window appears on scree”.*, © fh Jser can type data into.
The box will g A

L mater OK, or cancel; for example:

Trger yeur lavaate

The code for an input box is:

InputBox("<text to output>")

.

Code in Context

In each example there is a command button with e “i';‘{j;“;;Bﬁttonl that is clic

1. The program outputs the *.2 &' F
input box. 4 '

oG g
: Sy . B
Privateﬁ%fVmﬁuttonl_Click(sender As Obiject, e As Ev
‘visplays an InputBox with the text "Enter soie information”
InputBox("Enter some information") '
Msgbox("Read data") 'outputs the text
End Sub

2. The program displays an input box and stores the text the user inputs in

'the procedure call for when the button is clicked
Private Sub Buttonl Click(sender As Object, e As EventArgs) Hand
Dim theNumber As Integer 'declares a variable called theNumb

35 g0

‘displavs an IoputBox with the text “gnter your favourite nu
‘data eptered in the varisble theMumbar :
theNumber = InputBox(“Enter your favnu g au her”)
Msgbox(theNumber) ‘outputs the volid Ahumber

End Sub G

7zArgs) Hand

‘displays a message box saying “Enter your favourite number”
'entered by the user
MsgBox(InputBox("Enter your favourite number"))

End Sub
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Variables

Description of Code

A variable is a space in memory that stores a piece of dat= * ;at can change.
location a name so it can be easily accessed. Yor =i 1) ; ~duia in the memo
data out of it. ’

You need to know What toa ﬁu-d you Wlll be storing. Once you have dec
: S (unless you change the code).

Touse a vaname’you must declare it first:

Dim <variable name> as <data type>

Data types

Description

Integer | Whole numbers

Boolean | True or False

Characters, including symbols and numbers that do not

Strin . : \ ;
g need to be used in mathematical calculatic. 5

Single | Decimal numbers

A single char:z” i r'unga gymbol or number that

har g . .
C : ué used in mathematical calcutations

Z
%
B
]
)
—
O
Z
®
O
Be
~<

COPYRIGHT
PROTECTED

Date

Putting data in a variable

<variable name> = <data or expression>

The = can be read as ‘becomes’, so the variable on the left becomes the data

For example, in this code the variable myVariable becomes the number 123.

myVariable = 123

Getting data from a variable
To access the data in a variable, use its dals

For example, to cutput tho, : LB 3 varlable to the console: f9

ine{<variable name>) Qg
Education
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Code in Context

1. Avariable called myNumber has the number stored in it.

Dim myNumber As Integer 'declare myNumber as a whole
myNumber = 123 ‘myNumber becomes 123
Corseie . Writetine(myNumber) ‘output the @alue in myNu

2. A variable called favouriteFil™ . . - éf’f}l g nas “The Matrix” stored in it.

5 A _string ‘declare favouriteFilm as
S The Matrix” “favouriteFilm becomes

3. Avariable called continueFlag as a Boolean has True stored in it.

Dim continueFlag As Boolean 'declare continueFlag as
continueFlag = True 'continueFlag becomes True
Console.WriteLine(continueFlag) 'output the value in

4. Avariable called myNumber is given the value of 2.5, which is then out

Dim myNumber As Single 'declare myMumber as a Single
myNumber = 2.5 ‘myNumber becomes &.5

AdOD NOILO4dSNI
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Constants

Description of Code

A constant is a space in memory that stores a piece cf1 - 3 %at cannot chang
memory location a name so it can be easily arce sﬁéﬂf; ../oU have to put data in
the constant; you cannot change thic.» £\ . 4 .an get the data out of it.

You need to know what t s 4 mdyou will be storing - this is the same as v

To use a cor ‘L‘E ve 1 mast declare it first:
r“&% Py

so

Const <c®fistant name> as <data type> = <valud

Getting data from a constant
To access the data in a constant, use its name.

For example, to output the content of a constant to the console:

Console.Writeline(<constant name>)
\

Code in Context

1. Dectare a constant called myNumbe~ ». ~ i.?‘,;ger’jalfr%d store the number

"declare myNumber -
Const mvhumbo.

 value in myNusber

2. Declare a constant called vatRate as a single and store 0.2 in it.

'declare vatRate as the single value 0.2
Const vatRate As Single = 0.2

'output the value in vatRate
Console.WritelLine(vatRate)

5. Declare a constant called numTimes as an integer and store 10 in it. Out

'numTimes is 3 constant with the W T dluz 19

Const numTimes As Integer = 1A

¥

‘output the value in vy s 7
Console.Write{ru 7= & ¢, 0/
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Local and Global V

Description of Code

Variables and constants can be declared in different places within a program.

If they are declared within a subroutine then the*:j;

This means they are created when the s w - . neis ca[ted; they exist within t
and when the subroutine exitc .r sy'r, 5 ppéar. They cannot be accessed outs
they are declared in.

1193@“ acthe top of the program, outside any subroutines, then t
S . .
are created a@®%n as the program starts running, they exist throughout the

stops they disappear. They can be accessed by any part of the program.

Global variables are inefficient because they take up memory even when they
can be used to send data between subroutines, but it is simpler to program w

kThink carefully about whether you need a global variable or whether a local w

Code in Context

1. Read values into two global variables, output the variables in Main() and

Dim numl As Integer ‘declare nmuml as 2 globsl integer
Dim num2 As Integer ‘declare num2 as 2 global it tger

o

Sub Main()
numl
num2 =

.ReadlLine() '=.7 - Jar dnput and store in t
foe o sitrie yser dnput and store in t

1 oand nunz
and ” & num2 & " exist in the Main

AdOD NOILO4dSNI

srocedurs nextPracedurs

End

Sub nextProcedure() 'declare the procedure nextProcedure, without

'output the values in numl and num2
Console.WriteLine(numl & " and " & num2 & " exist in nextProc
End Sub

2. Read values into two local variables to Main(), output them in Main() but

COPYRIGHT
PROTECTED

Sub Main()
Dim numl As Integer ‘declare numd as @ local integer to the
Dim num2 As Integer ‘declare nuwd 35 a local intager to the

numl
numz2

‘puc and store in
input and store in

+ + ==

N

‘output the values Srdo 1l Lo sum?
¢ iz WritelZ: whooid " and Y & num2 & ¥ exdist in the Main

'9

et v call the procedure nextProcedurs

S ¢
Egggm}eaﬁLine()
o

)

Education

LA

End Sub

Sub nextProcedure() 'declare the procedure nextProcedure, without

'output the string
Console.WriteLine("numl and num2 do not exist in this procedu
End Sub

VB.NET Code Bank for KS4 Computer Science Page 11 of 78



Code in Context

3. Reads values into two global variables. Outputs the values, changes the
and then output the new values.

Dim numl As Integer ‘declare numl as 2 globsl integer
Dim num2 As Integer ‘declare num2 as @ global dnteger
Sub Main()
numl =
num2 =

sput and store in

#.ReadLine() ’read hi’ :
Cose dzer dnpul and store in

¢
B

@.Readline(}

fongt the new valugs in numl and num?
Console.WriteLine(“The new values are " & numl & " " & num2)
Console.ReadLine()

End Sub

Sub nextProcedure() 'declare the procedure nextProcedure, withou
numl = 10 'store 10 in numl
num2 = 20 'store 20 in num2

'output the string
Console.WriteLine("numl and num2 have been changed in the pr
End Sub

4. Read values into two local variables in the Main() procedure. Outputs t
Declares local variables to nextProcedure with the <. identifiers, stor
outputs them in nextProcedure. Re-outputs ..« -:’Enf “nacvatues in Main(

Sub Main()
Dim numl As Intess.
Dim num2 As @ 5,

b

: as a logal integer to the
¢ nun?d as a local integer to the

i

ReadLine() ‘rgad the user input and store in
nun G Readline() 'read the user input and store in

‘output the values in numi and num2
Console.WriteLine(numl & " and " & num2 & " exist in the Mai

nextProcedure() 'call the procedure nextProcedure

'output the values in numl and num2
Console.WriteLine(numl & " and " & num2 & " have not been ch

Console.ReadLine()
End Sub

Sub nextProcedure() 'declare the procedure nextProcedure, withou
Dim numl As Integer = 10 ‘declars numl locazl to nextProcedur

Dim num2 As Integer = 20 ‘declare numZ local %o nextProcedur

output the string /
MWriteLine(numl & " and. ” & -

“ have been redecl

VB.NET Code Bank for KS4 Computer Science Page 12 of 78
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Casting

Description of Code

Some data can be converted to a different data type.

Forexanuﬂe,theStﬁng“123”coukibeconveﬂedtojfﬂ‘;ixﬁerlzi

-

The code:

CType{<variable =

1 riable to an integer.

e Stringto convert to a string
e Singleto convert to a decimal number

\.

Code in Context

1. The program reads a string from the user, converts it to an integer, adds
to a string to output.

Dim userInput As String
Dim userNumber As Integer
Corzoiz.WreiteLine("Enter a number®) ‘output bhe text

"read the steing and stors it in th o4 v 22l¢ userInput

userInput = {onsolie . Readline’, - o

'convert ths fﬁy@ﬁ% to integer and store the r
userNumber = “T: * 4s sinput, Integer)

L= . uowumber + 10 Cadd 18 to the valus in userN
v{;eiine(userNumber) ‘output the valus in userNum

2. The program reads two numbers from the user, converts each to a decim
variables. These decimal numbers are added together. The total is conv

Dim costlStr, cost2Str As String
Dim costl, cost2, total As Single

Console.WriteLine("Enter cost 1") 'output the text

'read the value as a string, store it in the variable cost
costlStr = fonsals.Readline
Corzuiz.Writeline("Enter cost 27) ‘cutput the text

'‘read the value as a siring, store it o

A’;efgafiable cost
cost2Str = {unznile.Readline - -

‘convert costliStr and ff;:géf%f&é”ﬁeéimalg stors the resul
costl = CType(coiji;g” “iagle)
cost2 = @vp ~ & .5t Single)

M- the values in costl and cost 2, store the re

'output the value in the variable total
Console.Writeline(total)

VB.NET Code Bank for KS4 Computer Science Page 13 of 78
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Code in Context

3. Read in a number as a string, and store it in stringValue. Convertitto a
floatValue. Convert the value in floatValue to a whole number and store i
Output all three as strings.

Dim stringValue As String
Dim singleValue As Single .
Dim integerValue As Integer -

Corsciz.WriteLine(“Enter *o = 'n 1our”) ‘output the text

Tors it in the varlable stri

o B o
oS ¥

‘cenve @w%ﬁé value in string¥alue to 3 decimsl and store i
singleValue = CType(stringValue, Single)

'convert the value in singleValue to a decimal and store i
integerValue = CType(singleValue, Integer)

'output the text and the value in stringValue
Console.WritelLine("The string value is " & stringValue)

'output the text and the value in singleValue
Console.WriteLine("The single value is " & singleValue)

'output the text and the value in integerValue
Console.WritelLine("The integer value is " & integerValue)

AdOD NOILO4dSNI
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Description of Code

Mathematical operations can be performed on numerical data using either th
variable holding the data. ~

There are a range of mathematical operatic >« yc erform; the most com

X would now store 7.

X would now store 3.

* Multiplication X=2%3 X would now store 6.

/ Division X=6/3% X would now store 2.

Exponential X=2"3 X would now store 2 to the p

X=10MOD 5
X=10MO0D 4

MOD | Modulus

\ Division X=5\73

1. Stores 10 a‘nd 20 in two variables, adds them together and outputs the re

'store the integer 10 in the variable numl and integer 20 i
Dim numl As Integer = 10

Dim num2 As Integer = 20

Dim total As Integer

'add the values in numl and num2, store the result in the v
total = numl + num2

'output the calculation and result (total)
Corsolz.WreiteLine(numl & " + ¥ & num2 & ” = " & total)

2. Stores 10 and 20 in variables, subtract< the at : 1 num2 from the value

‘store the integer 18 ° i1 uaﬁia numl and integer 20 i

‘subtratt %%9 value in num2 from nunl, stors the result in
total = numl - num2

'output the calculation and result (total)
Console.WriteLine(numl & " - " & num2 & " = " & total)

VB.NET Code Bank for KS4 Computer Science Page 15 of 78
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[3. Stores 10 and 20 in variables, multiplies the values together and outputs

'store the integer 10 in the variable numl and integer 20
Dim numl As Integer = 10

Dim num2 As Integer = 20

Dim total As Integer

‘muitiply the values In numl and numd, stors the result in
total = numl * num2 &

‘output the calculation g}d‘f"ﬁ E xﬁ&i?
Lo Writeline(numl 20 0 2 & num2 & " = " & total)

'stors 1ﬁt@gﬁr 18 in the variable numl and integer 20
Dim numl As Integer = 10
Dim num2 As Integer = 20
Dim total As Single

i

'divide the value in numl by num2, store the result in the
total = numl / num2

'output the calculation and result (total)
Console.WriteLine(numl & " / " & num2 & " = " & total)

5. Stores 10 and 3 in variables, calculates 10° and outputs the result.

‘store the integer 18 in the variable numl and integer 3 1
Dim numl As Integer = 10

Dim num2 As Integer = 3 i

Dim total As Single L

e gawar of num2, store t

‘calculate the value iﬁmifﬂzf"‘
total = numi * numa} .
9 | akion &ﬁﬁ result {totel}

1&%®tegine(num1 & "~ 7 & num2 & " = " & total)

AdOD NOILO4dSNI

‘outpug
Cor:ziy

6. Stores 10 and 3 in variables, calculates the modulus division of num1 M

'store the integer 10 in the variable numl and integer 3 i
Dim numl As Integer = 10

Dim num2 As Integer = 3

Dim total As Single

'calculate the modulus division of numl MOD num2, store th

total = numl Mod num2 COPYRIGHT
‘output the calculation and result {(total)
Corzziz.WriteLine(numl & “ Mod " & num2 & ” = ” & total) PROTECTED

7. Stores 10 and 3 in variables, calculate< the zit‘«gf -uivision of num1 DIV

'stm“n the integer ng; aﬁiﬁ maml oand integer 3 i

Q9
P s

‘calcu 9 the integer division of numl DIV num2, store th Education

total = numl \ num2

'output the calculation and result (total)
Console.WriteLine(numl & " \ " & num2 & " = " & total)

VB.NET Code Bank for KS4 Computer Science Page 16 of 78




Selection: I

Oescription of Code

Selection statements let you run code depending on conditions. The code wi
condition is true, but will not be run if it is false. There are *hree levels of IF
IF, IF ELSE and IF ELSEIF. wWe &

IF e ||

If the condition is true, then the code within the IF statement will run. If the
statement is skipped and the program continues below the IF statement.

\.

Code in Context

1. The program outputs “The number is 10” if the value in theNumber is equ

Dim theNumber As Integer = 10 'store the value 10 in the va

If theNumber = 1@ Then 'if the values in the variable theNum
MsgBox("The number is 18") 'output this msssage

End If

2. The program outputs “Correct”if th ..~ . ”:;ir‘..uéeﬁ;ame is equal to “Bob1

Jub123” store “Bobi23” in the va
w23 Then 'if the value in ussrname is eq
Cooaeect”) ‘output this message

AdOD NOILO4dSNI

3. The program adds 10 to num1 if the value in num1 is less than 10.

Dim numl As Integer = 2 'store the value 2 in the variable
If numl < 10 Then 'if the value in numl is less than 10
numl = numl + 10 'add 10 to the value in numl

End If
4. The program subtracts 10 from the value in num1 if the value in num1 is COPYRIGHT
Dim numl As Integer = 2 ‘'store the yalue 2 in the variable PROTECTED

If numl > 1@ Then 'if the value in numl is greater than 10
numl = numl - 10 ’subiract 18 f?if »ﬁ@f§alue in numl
End If o L

5. The program asks the u<e emﬁanumber if this number is equal to 1

'9

jb. L ' dateger
\[nceger = 10 “store the value 18 in the variable

)

Education

"take a5 input a3 number, store it in the variabls userNumbe

userNumber = InputBox("Enter a number")

If userNumber = num Then 'if the value in userNumber is equ
MsgBox("Correct™) 'output this message

End If

VB.NET Code Bank for KS4 Computer Science Page 17 of 78




Selection: IF

Description of Code

Selection statements let you run code depending on condltmns The code wi
condition is true, but will not be run if it is false. '

i

There are three levels of IF statement: [F 't SL Lid ’I'"f: ELSEIF.
IF ELSE e

Sy
if condition is true>
Else

<code to run if condition is false>
End If

If the condition is true, then the code within the IF statement will run. If the
code in the ELSE statement will run.

Code in Context

1. The program outputs “The number is 10” if the V3'L i fiheNumber is eq
outputs “The number is not 10”. .

Dim theNumber As Integp" L &xﬁ?é t%s vialue 19 in the va

If theNumber = 12 7 ~the value in theNumber is equal
‘ oaber is 18") 'output this message

L= oLifie in theNumber iz not egual o 10

Mfﬂéfﬁf”The number is not 18") 'output this message

AdOD NOILO4dSNI

2. The program outputs “Correct” if the value in username is equal to “Bob1
“That is incorrect”.

Dim username As String = "Bobl123" 'store the value Bob123 i

If username = "Bobl23" Then 'if the value in username is eq
MsgBox("Correct”) 'output this message

Else 'if the value in username is not equal to Bob123
MsgBox("That is incorrect") 'output this message

End IF

COPYRIGHT
PROTECTED

3. The program adds 10 to the value in e 1. t _alge in num1 is less th

from the value in numl.
“otore the value 2 in the variable
o B et the value dn numd ds less than 10
1§§@Qnuml + 10 ‘add 18 to thes value in numl, store t
N Gaiue in nuel is not less than 19

numl = numl - 10 ‘subtract 1€ from the value in numl,
End If
msgbox(numl) 'output the value in numl

g

Dim numl As Int> &

)

Education
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Code in Context

4. The program subtracts 10 from the value in hum1 if the value in hum1 is
If not, it outputs “Too small”.

Dim numl As Integer = ‘stors the valug 2 in the variable
If numl > 18 Then “if the value in the varistle auml is gr
numl = numl - 10 ‘subtract 18 froe o alue in numl,

Else “if the walue in numl is not g :
MsgBox("Tow small”™) ‘r~o a4 his message
End If

‘9 L
~ ;Skg the user to input a number. If that value is equal to th

it outputs®Correct”. If not, it outputs “Incorrect”.

Dim userNumber As Integer
Dim num As Integer = 10 'store the value 10 in the variabl

'ask the user to enter a number, store it in the variable
userNumber = InputBox("Enter a number")

'if the value in the variable userNumber is equal to the v
If userNumber = num Then
MsgBox("Correct"”) 'output this message
Else 'if they are not equal
MsgBox("Incorrect”) 'output this message
End If

VB.NET Code Bank for KS4 Computer Science Page 19 of 78
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Description of Code

\,

Selection: IF E

Selection statements let you run code depending on conditions. The code w
condition is true, but will not be run if it is false.

There are three levels of IF statement: IF, ELSE a';,;-

IF ELSEIF

«

If <C@ﬁ§§%”ﬁ?: t

<code to run if thls condition is true>
End If

If the condition is true, then the code within the If statement will run. If the
condition will be checked; if this is true, the second set of code will run.

Any number of ELSEIFs can be added; for example:

If <condition> Then
<code to run if condition is true>
Elsel+ <conditions Then :
<code to run if this ﬁ@ﬁéi@i@ﬁf;;itrue>
Elsel+ <condition> Then S
<code to run if %%ﬁx*f wuition is trues
ElseI+ {@ﬁﬁé&ﬁ%f*+%
oA¥ %hlﬁ condition is true>

In this example, if the first condition is false it will check the second, if this i
etc. If one of the conditions is true, then the code within the condition will
will be checked.

This can also be combined with an ELSE. For example:

If <condition> Then

<code to run if condition is true>
Elself «<conditiony Then

<code to run if this C@ﬁﬁitiﬁﬁ 3% true>
Elsel+ <conditiony Then =

<code to run if this f*”gl o is true>
ElseI¥ <¢@ﬁﬁ1ﬁ1@ﬁ} T

<code to ri ids ﬁ@ﬁéi@i@ﬁ is true>

o

‘yw%ﬁ run it none of the conditions are

There can only be one ELSE statement, which is last in the list; this will only
conditions is true.

VB.NET Code Bank for KS4 Computer Science Page 20 of 78
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Code in Context

1. The program compares the value in guess to the value in theNumber. If
“Correct”. If they are not equal, but guess is less than theNumber, it out
equal, and guess is not less than theNumber, it outputs “Too large”.

Dim guess As Integer
Dim theNumber As Integer = 10 'the value 18 i 5stored in the

'ask the user to input 3 number, stor i

guess = InputBox("Guess the nusho )

If guess = theNumber Ther . tF: value in guess is equal to
MsgBox ("’ {m%rott”‘-w S this messags

{ﬁe variable g

o wmi&@ in guess is lesss than ithe value in
‘ﬁ . ‘cheNumber Then
Ms XSG Too Small”) ‘output thiz meszage
Else “if neither condition is true
MsgBox("Too large") 'output this message
End If

2. The program asks the user to input a score. If the value in score is great
“Brilliant, well done”. If not, it checks whether the value is greater than
program outputs “Fab, you did really well”. The program continues chec
If the value does not meet any of the criteria, it outputs “Oh dear, some

Dim score As Integer

'ask the user to input a score, store it in the variable scor
score = InputBox("Enter your score™)
If score »>= 98 Then "if the wvaluye in zgore is crester than or
MsgBox("Brilliant, well done"”) ‘outs *  h < message
Elself score >= 80 Then 'if not, asd ¥ f,%é is greater than
MsgBox{"Fak, you did rea’ Ly o 11 Toutput this message
Elself score >= 7@ Thpﬂ e “and if score is greater than
MsgBox(“Tha? W ﬁgy‘ﬂaad?") ‘output this message

AdOD NOILO4dSNI

MsgBox( You got at least half marks; yau caﬁ improve on
ElseIf score >= 40 Then 'if not, and if score is greater than
MsgBox("Not quite half marks; need to try harder") 'outp
Else 'if none of the conditions is true
MsgBox("Oh dear, some extra work needed here") 'output t
End If

3. The program asks the user to input a subject. If the value in subject is e
it outputs “Good choice”. If not, it compares it to “Maths”, “French” and *
any, it outputs “Is that even a subject?”.

COPYRIGHT
PROTECTED

Dim subject As String

'ask the user to enter a subject and stcoe . ¢ . s the variable
subject = InputBox(”Eﬂ%er your fovou (F i
If subject = “Computer %{zf s gy TEF the value in subject
MsgBox ( "Gond choiz.' a‘y@%’%hé NESEAPE
Elself subject : “ipen Tif neot, and subject is equal t
0/ 3%6-2%2, wqg?") ‘output this message
~rena%” Then 'if not, and subisct is equal
"putput this message
ElseIf subject = "Physzcg Then 'if not, and subject is equal
MsgBox("Why does Earth go around the Sun?") 'output this
Else 'if none of the conditions is true
MsgBox("Is that even a subject?") 'output this message
End If

'9
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Code in Context

4. The programs tells the user to enter a number. If the number is less tha
If not, but it is less than 25, it adds 5 to it. If it is not less than 25, it sub
The program then outputs the value in numEntered.

Dim numEntered As Integer

‘irthe variable

'ask the user to input g number, st
numEntered = InputBox("Enter o -« beo
If numEntered < 1@ Ther ...t /

i

in numEntered, store it in the va

add 48 To o o
nt srtgéAfﬁumEntered + 10
Elselt @jiﬁﬂtéred < 25 Then "if not, and numEntered is les

numeitered = numEntered + 5 ’add & to numFntered, stor
Else ‘if none of the conditions is true

'subtract 2 from numEntered, store result in numEntere
numEntered = numEntered - 2

End If

MsgBox(numEntered) 'output the value in numEntered

AdOD NOILO4dSNI

COPYRIGHT
PROTECTED
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Selection: Selec

Oescription of Code
S

election statements let you run code depending on conditions. In a Select
uses one variable and can compare it to a number of opti~ ~ . If the conditio
will run. If none of the conditions is true, an Else .7 ¢ 3 far.»fbe run.

The code:

«:2%§§g§ﬁ;£§§1e>}
Case <voge

<code to run if condition is true>
Case <value>

<code to run if condition is true>
Case Else

<code to run if none of the conditions are
End Select

You can have any number of Cases in a Select Case statement, but only one

You can have multiple conditions under one Case condition. These are treat
have a comma between each value (see example 2). In the *allowing examp
value2, then the code will run: ¥

Select Case{<variable> -
Case <valuel>. < a4 wls
e c . if condition is true>

AdOD NOILO4dSNI

Ranges
You can use a Select Case to check ranges of values:

Select Case(<variable>)
Case Is <condition>
<code to run if condition is true>

End Select COPYRIGHT

PROTECTED

g
)

Education
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Code in Context

1. The program asks the user to enter a number and stores this in the variable r:
value in the variable number is O; if it is, it outputs “Zero”. If it is not 0, it ch
outputs “One”. If it is not 0 or 1, if checks whether it is 2; if it is, it outputs “
whether it is 3; if it is, it outputs “Three”. Ifitis not 0, 1, 2 or 3, it outputs “N

Dim number As String -
Corsnois Weiteline("Enter a numb~ ) "= 1 0%he user to enter
number = Conscle.Readline/ ! & .« o the number entered in th

Select Case nim> ipdre the value in number
7 o O Latber is 8
;o le Writeline("Zero”) ‘output this message
Cas® "1f number is 1
Conisole.Writeline("One”) ‘output this wmessage
Case 2 'if number is 2
Console.WritelLine("Two") 'output this message
Case 3 'if number is 3
Console.WritelLine("Three"”) 'output this message
Case Else 'if none of the case comparisons is met
Console.WritelLine("Not zero, one, two or three")
End Select

2. The user is asked to enter an animal; this is stored in the variable animal
compared to “Bird”; if it is equal, the program outputs “This animal has 2
whether it is "Horse”, “Dog”, "Cat” or “Rabbit”; if it is am ‘of these, it outp
is not, it checks whether it is “Snake” or “Worm” 4 ' s, .t outputs “This a
checks whether it is “Centipede”; if it ic o«?fjtysThk;anhnalhaslots

opﬂons,thenitoutputs“SorPWﬂ~iifﬁgééoérﬂsethatanhnari

AdOD NOILO4dSNI

wﬂwgvfiéjiﬂ§ui an andmal, stors it in the variable
animal @w;ﬁbutBox(”gnter an animal™)
Select Case animal 'compare the value in animal
Case "Bird" 'if animal is equal to Bird
MsgBox("This animal has 2 legs") 'output this messa

'if animal is equal to Horse, or Dog, or Cat, or Rabbi
Case "Horse", "Dog", "Cat", "Rabbit"
MsgBox("This animal has 4 legs") 'output this mess

Case "Snake", "Worm" 'if animal is equal to Snake or W COPYR|GHT
MsgBox("This animal has @ legs") 'output this mess
Case "Centipede” 'if animal is sgusl to {entipede PROTECTED

MsgBox("This animal has lots of lez- ) ‘output th
Case Else 'if none of the casse cow g 40,5 is met
MsgBox("Sorry I don't rocng imo chat animal") 'out
End Select .

'9
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Code in Context

3. The program asks the user to enter a number and stores it in the variabl
10, the program outputs “It’s less than 10”. If not, it checks whether it is
10”. If not, it checks whether it is greater than 10; if it is, it outputs “It’s

Dim number As Integer

‘irthe variable

'ask the user to input 3 kuaée? %.
number = InputBox("Enter a n .

v

Select Case numh Jéé"ﬁgiﬂg the valug in number

Caf‘g o © the valus in number ds less than 10
1&8&80A\”E§ 5 less than 18") ‘output this message
X g - -
Ca,%“éxf iF the valus in number is egual to 10

MsgBox(”Eé 5 187) ‘output this messags
Case Is > 10 'if the value in number is greater than 1
MsgBox("It’s more than 10") 'output this message
End Select

4. The program asks the user to enter their age and stores it in the variable
is less than or equal to 12; if it is, it outputs “You are a child”. If not, it ¢
equal to 19; if it is, it outputs “You are a teenager”. If not, it checks whett::
if it is, it outputs “You are in your 20s”. If not, it checks whether it is less
outputs “You are in your 30s”. If none of these cases is true, then it outp

Dim age As Integenr ‘
c. WritelLine("Enter your age") ‘outr . his message
sole Readline() 'store the v&’w;,:hé’ager enters

Select Case age {@mﬁay “3{“ iae v&lae in age
Case <= 12 '%f ¥ Yess than or equal to 12
N Llne( You are a child”) ‘output this
12~ 1§ not, and age is less than or equal to 1
5 JWriteLine("You are a teenager”) ’output th
Case <= 29 ‘if not, and age is less Than or squal to 2
Console.WriteLine("You are in your 20s") 'output t
Case <= 30 'if not, and age is less than or equal to 3
Console.WriteLine("You are in your 30s") 'output t
Case Else 'if none of the conditions is true
Console.WriteLine("You're getting old") 'output th
End Select

AdOD NOILO4dSNI
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Operators: Relat

Description of Code

Relational operators are used in comparisons; for example, in setection (IF) a
They are used in expressions which return either true 0 - x 2.

Operator |
<
5 Weater than
Is the value to the left of the operator bigger than the value to the right?
<= Less than or equal to
Is the value to the left of the operator less than, or equal to, the value to
N Greater than or equal to
- Is the value to the left of the operator bigger than, or equal to, the value to
_ Equal to
- Is the value to the left of the operator equal to the value to the right?
<> Not equal to ‘
Is the value to the left of the operator not equal * -, value to the right?

o

num2 As Integer

Console.Writeline("Enter a number™") ‘ask the user to enter
numl = Console.ReadlLine 'read the value and store it in th
Console.WriteLine("Enter a second number") 'ask the user t
num2 = Console.ReadlLine 'read the value and store it in th

If numl < num2 Then 'if the value in numl is less than the
Console.WritelLine(num2) 'output the value in num2

Else 'otherwise
Console.WritelLine(numl) 'output the value in numl

End If

* e outputs the sm

-

2. The program asks the user to enter two numher

Dim numl, num2 As Integer
c.Weiteline("Entr ot
R

: er®) ‘ask the user to enter
5 ad the value and store it in th
snter a second number®™) ‘ask the user t

Console.WriteLine(num2) 'output the value in num2
Else 'otherwise

Console.WritelLine(numl) 'output the value in numl
End If

VB.NET Code Bank for KS4 Computer Science Page 26 of 78
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Code in Context

3. The program asks the user to enter two numbers. It outputs the larger o
the same, it outputs “Same”.

Dim numl, num2 As Integer
Mriteline("Enter a number™) ‘ask the user to enter
z.ReadlLine ‘read the valus o7 tors it in th
Writeline("Enter a second m “*.sk the user t
#.ReadlLine ‘read 1 ¢ v ng store it in th

5

R

If numl > num2 Ther = fﬂvvgige in numl is greater than

g fo b AT qecnuml) Coutput the valus in numl

< waZ Then 'if the value in numl iz less than
s JWriteLine(num2) ‘output the valus in num2

Else 'i¥ ngither iFf condition is frue
Consolie.WritelLine("Same") ‘output “Same”

End If

4. The program asks the user to enter two numbers. It outputs “Same” if the

Dim numl, num2 As Integer
Console.WritelLine("Enter a number") 'ask the user to enter
numl = Console.ReadlLine 'read the value and store it in th
Console.WriteLine("Enter a second number") 'ask the user t
num2 = Console.ReadlLine 'read the value and store it in th

If numl = num2 Then "1F the valug in numl 15 egual to the
1 e.Writeline("Same"”) 'output P
Else 'othsrwiss .

u&ﬁé&ﬁ "Different”

@.WriteLine("Diffe

/

AdOD NOILO4dSNI

T
5. Theprolikiw

G
't they are equal.

Dim numl, num2 As Integer
Console.WritelLine("Enter a number") 'ask the user to enter
numl = Console.ReadlLine 'read the value and store it in th
Console.WriteLine("Enter a second number") 'ask the user t
num2 = Console.ReadlLine 'read the value and store it in th

If numl <> num2 Then 'if the value in numl is equal to the

Console.WriteLine("Different") 'output "Different” COPYRIGHT
Else 'otherwise
. PROTECTED

e. Writeline("Same"”) ‘output “Sams”

'9
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Operators: Boo

Description of Code

Boolean operators are used in comparisons; for example ‘= =lection (IF) and

They are used in expressions which return eithe; tr! ’ alse. AND and OR t

and determine whether the resultis*.» ‘0 = s.e.
. Operator 4.2 ‘Description

conditions must be true for the outcome to be true

or Logical OR
At least one condition must be true for the outcome to be true.

Logical NOT
If the statement in the brackets is true, return false.
If the statement in the brackets is false, return true.

Code in Context P

1. The program asks the user to enter .« . . ,;’;,mue'?s.ﬁlf the 1 number is le
is less than the 4™, it add- ir get, <« 1% and 3" values. If not, it adds

ZZlrNo R, N o

Not()

AdOD NOILO4dSNI

43, numa, total As Integer

@Qﬁteaihé(”gnter a number”) ‘ask ths user to enter

Dim nuz UL
Corsg
numl =\ :.ReadlLine ‘rsoad the wvalug and sigre it in th
Corzzie.WriteLine("Enter a second number”) ‘'ask the user t
num2 = Console.ReadlLine 'read the value and store it in th
Console.WriteLine("Enter a third number") 'ask the user to
num3 = Console.ReadlLine 'read the value and store it in th
Console.WriteLine("Enter a fourth number") 'ask the user t
num4 = Console.ReadlLine 'read the value and store it in th

'if the value of numl is less than num2, AND the value of

If numl < num2 And num3 < num4 Then
total = numl + num3 'the value in total becomes the va COPYRIGHT
Else AT not PROTECTED
total = num2 + numd ‘the value in total *scomes the va
End If .

iﬁfﬁﬁe variable

Corsaie.WriteLine(total) ‘output th (4.

e

s

'9
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Code in Context

2. The program asks the user to enter four numbers. If the 1** number is le
number is less than the 4%, it adds together the 1** and 3" values. If not

Dim numl, num2, num3, num4, total As Integer

. Writeline("Enter a number™) ‘ask ths wser to enter
=.Readline ‘read the valu o .  toras it in th

JWriteLine("Enter 8 seconc nimbo/) “ask the user t

i#.Readline "= 2 ¢ i x walus and store it in th

Cor:s: WPlteLlne(”F\v tifd number”) ‘ask the user to
num3 g o e “read the valus and store it in th
Cor:ss . Enter a fourth number™) ‘ask the user t
numd f.ReadLlne ‘read the valus and store it in th

'if the value in numl is less thai num2, OR the value in n
If numl < num2 Or num3 < num4 Then

total = numl + num3 'the value in total becomes the va
Else 'if not

total = num2 + num4 'the value in total becomes the va
End If
Console.WritelLine(total) 'output the value in the variable

3. The program asks the user to enter two numbers. If both numbers are gr
outputs “You passed both”. If not, but one of the numbers is greater tha
“You passed one”. If neither is greater than or equal to 60 it outputs “Yo

Dim markl, mark2 As Integer 5f';?j
Conagia, WPlteLlne( Enter the fi-un 5x»f ask the user to
markl = Console.Readline .o id Jizﬁ;at gﬁ% store it in t

Corzz
mark2 =

WPlteLlne(“r G *ask the user t
sl dLine() Tread t%ﬁ iﬁgat and store 1t in

AdOD NOILO4dSNI

if th vﬁ;e lﬁ &gfki is greater than or sgusl to 60 and
gresterminsn or eguasl o &8
If markl >= 60 And mark2 >= 60 Then

Console.WritelLine("You passed both") 'output the messa

'if the value in markl is greater than or equal to 60, or
greater than or equal to 60
ElseIf markl >= 60 Or mark2 >= 60 Then
Console.WritelLine("You passed one") 'output the messag
Else 'if neither condition is true
Console.WritelLine("You didn't pass either") 'output th
End If

COPYRIGHT
PROTECTED

4. The program asks the user to input a sub|ec*z ¥ th lue is not “Compu

How can that be?”.

Dim subject As Stro, o 5 o
Corzaie dagito? oo dhat is your Tavourite subject?") 'ask
eadline 'store the input in the variabl

'9

)
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value in the variable subiect is not egual to "Com
If Not (subject = "Computer Science") Then
Console.WriteLine("What!! How can that be?") 'output t
End If
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Code in Context

5. The programs asks the user to input a number and stores it in numl, [t
is not equal to 10. Within each iteration, it adds 1 to the value in num1.

Dim numl As Integer

Corsoie. WriteLine(“Enter a number™) ‘s +e user to input
numl = : ».ReadlLine ‘resd the nd and store it in t

L

“;s wowhile Tthe value in numl is n

While {Not (numl = :
Sa61 to the wvalus in numl

numl = numl. 7.

6. The program asks the user to enter two numbers. It loops until either of
not true. It counts the number of times it loops, and adds 1 to the value i
outputs the number of times it runs.

Dim numl, num2, count As Integer

Console.WritelLine("Enter the first number") 'ask the user
numl = Console.ReadlLine ‘read the input and store it in th
Console.WriteLine("Enter the second number") 'ask the user
num2 = Console.ReadlLine ‘read the input and store it in th

count = © 'set the value in count to @

"loop while both the valus dn numl 45 less ﬁ%aﬁ 10 and the

then the value in num2 are false .

While (Not (numl > 18 And num2 > nu )’ |
numl = numl + 1 ‘add E if P owvade T in numl
count = count + 1: the value in count

End While -

Corsilc quit |~

AdOD NOILO4dSNI

}fﬂfsuﬁf)m‘ﬁ&ﬁg&i the wvalue in count

COPYRIGHT
PROTECTED
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String Manipulatio

Description of Code

We can find out the length of a string, either in a variable or within quotes (™

The code:

Code in Context

1. Store “Hello World” in a variable and output the number of characters in

Dim newString As String
newString = "Hello World" 'store "Hello World" in the vari
Console.WriteLine(newString.Length) 'output the length of

2. Count the number of characters in “This is a sentence” and output the re

Dim words As String
Dim wordsLength As Integer
words = "This is a sentence” ‘store "This.. . & sentence” i

-

'store the number of characters
wordsLength = words.Lengtk .~

1

‘output the text s b

Console Aaiit ot
O —

Avariable words in

. slue in the variable wordsLengt
« sentence has © & wordsLength & " ch

3. Ask the usert
entered.

o input a colour, then output the numbers from 0 to the nu

Dim colour As String
Console.WritelLine("Enter your favourite colour")'ask the u
colour = Console.ReadlLine 'store the input in the variable

'loop from @ to the number of characters in the variable c
For count = @ To Len(colour) - 1

Console.WritelLine(count) 'output the value in count
Next count

4. Ask the user to input a four-letter word. Ifit's nc’io e f‘,ters, tell them; o

Dim userInput As String

Corzule.Writeline("Ent/ . ;mfjié%tQP word™)

wira 4-letter word, save it in the var

t.Length <> 4 Then 'if the length of the word e
& WriteLine("Sorry that's not a 4-letter word.")
Else ‘otherwise (the length is 4)
Console.writeline("That was a good word") 'output the
End If
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String Manipulation:

Description of Code

You can extract specific characters from within a string: either a number of c
left, a number of characters from the right or at a specific peint in the string.

Microsofi.visualBasic.ieft{<stri g . ‘umber of lett
mwmsmemmmmoﬂﬂwmraw%wdﬁg:1emﬂ0ﬂhERMQSQHMQm

returns the num ber of letters requested from the left of the string (starting at

\.

Code in Context

1. Store “Hello World” in a variable, then extract and output “Hello” from it

Dim newWords As String
newlWords = "Hello World" 'store "Hello World" in the variable

"output the first 5 characters in the variable newlords
Console.WritelLine(Microsoft.VisualBasic.Left(newWords, 5))

2. Output the first 10 characters that the user inputs.

Dim theInput, extract As String “;.f "
Coraais.Writetine("Type & messags” ; e eaes to 1nput a
theInput = i;:;;i;.ReadLinfd' 515
'‘output the last 2.
extract = A
Consixd

3. Output the Frst half of the characters the user inputs.

Dim thelInput, extract As String

Dim inputlLength As Integer

Console.WritelLine("Type a message") 'ask the user to input a
theInput = Console.Readline 'store the input in the variable
'count the number of characters in theInput, divide it by 2,
inputLength = Int(theInput.Length / 2)

‘count the number of characters in thelInput and divide it by
'nearest integer, then store it in inputLength

extract = Microsoft.VisualBasic.left(theInput, inputLength)
Toutpul the text and the value in exiract ‘

Cor WriteLine("The first half of the me . e is " & extra

4. Output each character from astrin - :,haua'iftef at a time.

Dim thelnput As Stro - . o -
Dim inputgangt’ A “f ger

Conzil - f’dL(“Type a message”) "ask the user to input a
thelnp! Y onsols.Readline ‘stope the input in the variable

inputLength = theInput.Length 'count numbar of characters in t
For x = 1 To inputlLength 'loop from @ to the number of charac

‘output the letter at position x in the string in thelInpu
Console.WriteLine(Microsoft.VisualBasic.Mid(theInput, x,
Next x
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String Manipulati

Description of Code

A string can be turned into lower case or into upper case.

The code:

UCase{<string>} Yy

will turn each letter inths » vupper case. Characters that are not lette

LCase(<string>)

will turn each Lletter in the string to lower case. Characters that are not lette

Code in Context

1. Output “Hello World” in all lower case, then all upper case.

Dim theText, upperCase, lowerCase As String

theText = "Hello MWorld” ‘store "Hello Worao 5iﬂ the variab

“case, store in upp

'convert the contents of tﬁé foge F .f-

upperCase = UCase(theTev+

‘convert ths a@*éani[ * gasg, store in low

CorvVMW;WPiteLlne(lowerCase & nor & upperCase}

2. Convert the first half of a string to lower case and the second half to uppe:

Dim inputText, firstHalf, secondHalf As String

Dim lengthText, midText As Integer
Console.WritelLine("Enter a message”) 'ask the user to inpu
inputText = Console.ReadlLine 'store it in inputText

‘count number of characters in inputText, store in lengthTe
lengthText = inputText.Length

'halvs nusber of lsttsrs, round o wﬁtﬂﬁiff étﬁre in midTe
midText = Int{lengthText / 2) EEn g Gt

G

‘convert the first half f”f?s% W ioxt to lower case, store
firstHalf = LCase(M - .VisualBasic. Left{inputText, mi

a;AéJa~ﬁai§ of inputText o upper case, store
dLase(MlcrosoFt VisualBasic.Right{inputText,

Ou%?ﬁ%"?ﬁ% valugs in firsiHalf and seconddalf
Console.WritelLine(firstHalf & secondHalf)
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String Manipula
Concatenatio

Description of Code

Concatenation means joining two strinoc o, - el 0 become one string.

The code:

serings

oins the two strmgs together to form one string.

\J

Code in Context

1. Join “Hello” and “World” with a space to become “Hello World”.

Dim first, second, message As String
first = "Hello" 'store Hello in first
second = "World" 'store World in second

'store the contents of first, a8 space, and then the conten
message = first & ¥ ” & second :
Corzuie. Writeline(message) ‘outpul the *ﬂ;&;ﬁg of message

2. Ask the user to enter tb” “ 4t 1 rae'and surname; then output “Hello” f
thensurnazge.
£ W
Dim f1 @&wmheiJsurname As String
Corsuic®yriteLine("Enter your firstname”) 'azsk the user to
firstname = Consoie.Readline ‘store tihe input in firstname
Console.WritelLine("Enter your surname") 'ask the user to e
surname = Console.ReadlLine 'store the input in surname

AdOD NOILO4dSNI

'output Hello, followed by the contents of firstname, a sp
‘contents of surname
Console.WritelLine("Hello " & firstname & " " & surname)

COPYRIGHT
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3. Ask the user to input a colour and an animal. Concatenate the colour an
output it in a sentence.

Dim colour, animal, final As String G
Corsiz. WriteLine(“"Enter your fauou 4%, Joiour”) 'ask the
colour = fonsoie.Readlinel® s . | Tre ingut colour

Corzoiz.WriteLine("Fy '§§u5w53%anri€e animal”) 'ask the
animal = Consols & g ee() Cstore the input animal

'9

Qg

Education

final = colour & " " & animal

'output the text with the contents of final
Console.Writeline("A " + final + " is an interesting anima
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String Manipula
Type Check

Description of Code

You can find out whether a stri fi¢ data type; for example, whethe
whether it is all lower c2: ater it is all upper case

returns true if it is numeric, and false if it is not.

\
Code in Context

1. Ask the user to input characters. If they are all numbers, output “It’s all n
“It’s not all numbers”.

Dim textInput As String
Corzoxiz.Writeline("Enter characters®)

'ask the user to input charactere, f{éiQ 1 textInput

textInput = Zonsois.Readline o 5

If IsNumer1c(textInpu+‘} . Then *if all the characters
” e, i all numbers™) ‘output the messa

‘s not all numbers™) “output the m
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Description of Code

\.

String Manipulatio

A character can be turned into its ASCII code, and an ASCII ¢ ade can be turne
The code:

ASC(<single charactiy 0 .~

returns the ASCILnumhy 4 A chiaracter.

CHR(<ﬁS€IT number>)

returns the character of the ASCIl number.

Code in Context

1. Output the ASCII value of “?”.

Dim letter As Char
letter = "2 “stors ? in lstter
Cor::

#.WriteLine(Asc(letter)) ‘output the * CII value of t

3. Output the character for the number the user inputs.

Dim numInput As Integer

Console.WriteLine("Enter a number") 'ask the user to enter
numInput = Console.ReadlLine() 'store the input in numInput
Console.WriteLine(Chr(numInput)) 'output the character for

4, Ask the user to input a sentence. Output the ASCH va{ug of each charact

Dim letterInput As String
Dim letterNum As Integer L
Corzoia.Writeline(® &nt@w:,f*sh aﬁw@“) ‘ask ths user to ente
letterInput = iz eryiuné ‘read the input and store it
For x = L. Jo. '» _rInput) ‘loop from 1 to the length of

S %
q 1&§ngaraitﬁv number ¥ into ASUII, store in letterNum
leX#®um = Asc(Microsoft.VisualBasic.Mid(letterInput,
Lo JMWriteline(letterNum) ‘output the value in lette

i

PRI R T o

Next x
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Iteration: FC

Description of Code
A FOR locp is a count-controlled loop; you need to know how many times it wil

For <variables = <start vaiu%}gjﬁ &%{% values
<statements to rﬁﬁga%m Y o4
Next <wvariable> | 22

dtes mvxtlalxsed at the start value, it then runs the Stc§
7%9 ‘thJ counter by 1. The program then moves back to the FOR ar
counter to the énd end values. If it is still within these bounds, it runs the sta
1 before going back to the start. This keeps on repeating until the value in the coL

The variable acizgs z @ 3.

For example:

For counter = 0 to 3
Console.writeline(counter)
Next counter

e This code will start by initialising counter to 0. It runs the code inside the
counter, 0). Next counter means counter is now 1.

e [t goes back to the For statement and checks whether counter is betwee
code inside the loop (outputs 1). Next counter increases counter to 2.

e It goes back to the For statement and checks wh 2t - ¢ ounter is betwee
code inside the loop (outputs 2). Next cou ter 'f /eases counter to 3.

e |t goes back to the For staterr" L

code inside the loop /= = f %

AdOD NOILO4dSNI

Adjusting the increment
The NEXT statement does not have to increase by 1 each time; you can set the valu

For <variable» = <start value> to <end value> Ste
<statements to repeat>
Next <variable>

COPYRIGHT
PROTECTED

Going down. The following code would start counter at 3, and then decrease the valu:

For counter = 3 tTo 8 5tep -1
Console, W?zt&Eiﬁeiaﬁun%a?E
Next counter

Decimal increments L ;9
The following cogawe + ' - * “ouriter at 2, and then increase the value in counter by

T2, Qg
For courWesd= 2 1o 3 5tep 6.1

Education

Console. writeline(counter)
Next counter

.
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Code in Context

1. Output the numbers 0, 1, 2, 3.

For counter = @ To 3 'set counter to start at 9, loop until
= Writeline(counter) ’autput ths valus in counte
Next counter “increass the value dn counter by 1

2. Display the times table (up to 12 tjrvzfs ! 2 l.;/',.'.::.::a"b’e"i’) for a number the us

Dim limit As Inteq:.

1teL1ne(“??€@r ihw number of the times table you
limit = Censcie.Readline 'read the input and store in the
For counter = @ To 12 'set counter to start at 0, loop until
result = counter * limit 'calculate counter multiplied
Console.WritelLine(counter & " * " & limit & " = " & re
Next counter 'increase the value in counter by 1

xn

3. Ask the user to input a number; output that many ~’s on the same line.

Dim userInput As Integer
Dim message As String

'ask the ussr te snter a number
Congi“e.WPlteLlne( Enter the number of *s yo: want display
userInput = i #.Readline 'read the jﬂ>/1;8§d store in
'set x to start at 8, loop untl Zifwﬁ.uﬁif de the range 0
For x = 1 To userInput L
message = eSS"**
Next x ‘*“é?* n

AdOD NOILO4dSNI

Corsg:!

4. Output a countdown from 10 to 1, then display “Blast Off!”.

For count = 10 To 1 Step -1 'loop from 10 to 1, setting th
Console.WritelLine(count) 'output the value in count

Next count 'decrease count by 1

Console.WritelLine("Blast Off!!") 'display the message

5. Output the numbers 1 to 2, increasing by 0.1 each time.

COPYRIGHT
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For count = 1 To 2 Step 0.1 'loop from 1 to 2 increasing b
Conacie.Writeline(count) ‘output the %33 - in count
Next count 'incrsase count by 2.1 i

6. Output alternate numbers fr .\ e ‘humber the user inputs.

'9

Dim ston”“lu“ §‘ 5 : gerj
Cor:s ;‘ne(“Eﬂé@r the valus o stop at") ‘ask the us <)Sa
stopVa Py :i#.Readline ‘read the input and store in EéUCO‘tiOﬂ

For count = @ To stopValue Step 2 ‘lioop from & to stopValue,
Console.WritelLine(count) 'output the value in count
Next count 'increase count by 2
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Iteration: Wh

Description of Code
R . N

WHILE toop is a condition-controlled loop; it is usually used when you do n
times the loop will run, although it can also be used as a £> int-controlled loo

When the conditio

It loops (and continues looping) while a cond’*jc 11
False, it stops tooping. e N

While <cal
<§tg%ﬁgﬁﬂﬁ§ %@ repeats>

g&\ﬁ"u v

\Fnd While <variable>

Code in Context

1. Output the numbers from 0 to 10.

Dim counter As Integer
counter = @ 'store @ in the variable counter
While counter <= 10 'loop while counter is less than or equ
Console Writeline(counter) ‘outpul the valus in the var
counter = counter + 1 ‘add 1 to the wvalii: in counter
End Wwhile F .

AdOD NOILO4dSNI

' ',,'strlng T Cstors YT in inputValue

While UCase(lnputValue) = ”v"
Console.WritelLine("Enter Y to continue or N to stop")
inputValue = Console.ReadlLine() 'read the user input, s
End While
Console.WriteLine("OK, we've stopped") 'output the message

3. Generate and output random numbers between 0 and 100 until a numbe

COPYRIGHT
PROTECTED

'call Random class in preparation for generating random num
Dim randomclass As New Bandonm()
Dim randomNumber As Integer = 0 'store & in randomNumber

While randomNumber <= 50 ‘whilz the w4 @{;i% randomNumber i

il \ﬁ,éééfﬁ and 182, store in r
o ouSS. .Next(0, 101)
@ andomNumber) "putput the value in ra

5%?’%%?‘&?% & ?‘&?Edﬁ’?‘é L

'9
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Code in Context

4. Ask the user to input numbers until they do not want to continue. Coun
Calculate the mean average of all the numbers entered. Output the larg
smallest number entered.

Dim userNum, counter, total As Integer
Dim userContinue As String = "Y" ‘stop. o2 n userContinu
Dim largest As Integer = @ ‘store €7 70 ?§@ ¥

Dim smallest As Integer = €%, . org 98¢ in smallest

',ﬂﬁuwﬁieﬁicﬁ?iﬁaﬁ is one of the option
"Yes® Or userContinue = "¥" Or userCo

'loop while the.a.

2 = "yes®
\ MWriteLine("Enter the first number™) ‘output th
userNum = {onscle.Readline ‘read the user input, store
total = total + userNum 'add userNum to the running to
counter = counter + 1 'add 1 to the value in counter

‘check if the input is the largest value so far.
'if the value in userNum is larger than the value in 1
If userNum > largest Then

largest = userNum 'store the value in userNum in 1
End If

‘check if the input is the smallest value so far

“IF the walue dn userNum is smeller than the value in s

If userNum < smallest Then :
smallest = userNum ‘'store the AE ,fﬁ userNum in

End If ; BT

oy ﬁuﬁgut “Continue"?
kKeadLine ‘read the user input a

. WritelLine( "7
userContlnue i

AdOD NOILO4dSNI

‘output the count of numbers sntered

Console.WriteLine("You entered " & counter & " numbers")
Console.WritelLine("The largest number is " & largest) 'out
Console.WritelLine("The smallest number is " & smallest) 'o

‘calculate and output the average of all the numbers input
Console.WritelLine("The mean average of the numbers is " &

COPYRIGHT
PROTECTED

'9

)

Education

VB.NET Code Bank for KS4 Computer Science Page 40 of 78




Iteration: Repea

Description of Code

A Repeat Until toop is a condltzon controlled loop; itis usue'{y used when yo

Testing the condition first:

Do Until <condition>
<statements to repeat>
Loop

Testing the condition last:

Do
<statements to repeat> }
\Poop Until <conditions e

1.0uumtﬂmnumbm50t010

Dim counter As Integer = @ 'store @ in counter

Do Until counter > 10 'loop until the value in counter is
Console.WritelLine(counter) 'output the value in counte
counter = counter + 1 'add 1 to the value in counter

Loop

2. Output the numbers 0 to 10.

Dim counter As Integer = @ ‘siors @ iﬂ‘fi:;ng
b | f;,Af“
Cansole Writeline(cor: izfﬁj sebput the valus in counte
counter = coun*e-wxf‘, O 1 to the walue in counter
Loop Untit oo ﬂ’;ii; 29 “loop until the value in counter i
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Code in Context
3

. Ask the user if they want another slice of pizza until they say “No”. Outp
they had.

Dim answer As String
Dim numSlices As Integer = 0 'stors & in numSlizas

Corsois. Wreiteline("Here's a slice of ﬁi”"~ﬁ7ffeu%put the m

Do L

5’§”;Mfa§éA1 toe the value in numSl
wotdd you another slice of pizza?")

'loop Ny the uppsr-case value of the string entered equ
Loop Until (UCase(answer) = "NO" Or UCase(answer) = "N")

'output the number of slices of pizza the user chose
Console.WritelLine("You had " & numSlices & " slices of piz

4. Ask the user to enter their age until it is a given value (in this case, great
than or equal to 130).

Dim age As Integer

Do

Fai

age =

s WritelLine("Enter your age in years”) 'output t
iz.ReadlLine() 'read the ux . nput and stor

CiF the value in age is less 4 %ﬂ,» v greater than 13
If age < © Or age > 120 h, .

e

Tautnut Sa g
@ v oiceline("That deesn’'t seem like a valid

AdOD NOILO4dSNI

sE L )
£ , e
‘.j
‘loop and continue until the value in age is grsater than
"than or equal to 130
Loop Until age >= © And age <= 130

COPYRIGHT
PROTECTED
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1D Arrays

Description of Code

An array is a structure that can store many pieces of data, unlike a variable, w
one piece of data. An array has one identifier (name) ar ~:na number of sp
‘elements’) where pieces of data can be put. An st c/ ,.':f.'onty store one type
dedmed%asﬂmgthmnoﬂyﬂom<ﬂ, o

An array can be visualised -, . o
;:”U 1 2
“Red” “Blue” “Orange”

Arrays start counting at 0. This array has five elements: index 1 is Blue, index

Declaration
Like a variable, an array needs to be declared.

Dim <identifier>(<start number> to <end number>’

For example, to declare an array named colours with five elements that store

Dim colours(@ to 4) As String

Adding data
Data can be added into a specific array element:

<identifier>{<index>} = 4data%wff

For example, to store “Blue” in elpw = :1( ours:
colours{i: = “g"’h )

AdOD NOILO4dSNI

Data in g spe(WC array element can be accessed:

<identifier>(<index>)

For example, to access the data in colours in index 1:
k;olours(l)

PROTECTED

1. Store five colours in a list and output each element in the array.

Dim colours(® To 4) As String ‘éexlawgfuﬁ’grfgy with 5 elem

"Red" ‘store Dz ;:llémgét 2

colours(®) =
colours{l) = "Blue” zwﬂﬁgé:,&u& in slsment 4 ES;
colours(2) = & athre Orange in element 2

S REOWT Tstore Yellow in slement 3
ﬁﬁuwplﬂ ‘store Purple in element 4

)

Education

ouiﬁui &aﬁ element in the array

For x = @ To 4 'loop from the first element (@) to the last
Console.Writeline(colours(x)) 'output the value in elem

Next x 'increase x by 1
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Code in Context

2. Askthe user to enter five colours; store each one in the array, and then ot

Dim colours(@ To 4) As String 'declare an array with 5 ele

For x = B To 4 ‘loop from the first slement {@} to the las
z.WriteLine(“Enter a colour™ ' . 5 ut the messag

P

colours(x) ?Lﬁ$3iﬁ.ReadLi09";ﬁﬁg“;‘f tdssr input, st
Next x L ' a
loutput each ele . f:"g??&y
For x 3 %fcm the fir E ﬂ%ﬂmﬂni {%} to the las

3. Store the months of the year in an array. Ask the user to input a month
of that month.

Dim months(® To 11) As String 'declare an array named mont
Dim userInput As Integer

'store each month in its own array element
months(@) = "January"

months(1) = "February"

months{2) = "March"

months(3) = "aApril”

months{4) = "May"

months{5) = "June” gl
months{6) = "July” '
months(7) = “August”
months{8) = "Septe:
months(Ogg= " - .
month: \ = lovember”
months e "Decomber”

AdOD NOILO4dSNI

Console.WritelLine("Enter the month number") 'output the me
userInput = Console.ReadlLine - 1 'read the user input, subt

Console.WriteLine(months(userInput)) 'output the data in mon

4. Take 10 numbers from the user and store in the array userNumbers. Out
element the user inputs

COPYRIGHT
PROTECTED

‘declare an array named userfumbers with 18 slsments that
Dim userNumbers(@ To 9) As Integer

‘read a number into each array &1&@?‘??’5 -
For counter = @ To 9 'loop frow o ae £ gt element in count
Conacie Writeline("Fri o a azmbvw between 1 and 10")

L g
ingut aﬁd stere iU in useriumbers as po
\Lounter) &, ReadLlne

“increase counter ﬁy 1

,‘“ 5

)

Education

Console.WritelLine("Which number do you want to check?")

'read the user input, subtract 1, access that element in u
Console.WritelLine(userNumbers(Console.ReadlLine - 1))
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Code in Context

5. Generate 100 random numbers between 1 and 1,000. Ask the user what
Search the array for that number, and, if it finds it, output the array elem

Dim randomclass As New Randma() “declare randomclass for g

‘declare an array named randomNumbers with f:@ &lements th
Dim randomNumbers(@ To 99) As Integf e
Dim userInput As Integer

Next x 1ﬂcrém@ﬂi X

Console.WritelLine("What number would you like to find?")
userInput = Console.ReadlLine 'read the user input and stor

‘check each element to find out if it's the same as userln
For count = @ To 99 'loop from array element © to element

'if array at element count is equal to userInput
If randomNumbers(count) = userInput Then

'output element number where it was found
Console.WritelLine("Found in position " & count)
count = 100 ‘bresk the loop by ssiting count to be
gEnd If :
Next count

t

incressnt count L

- oetween 1 and 100. Add together all th

6. GenmatelOOfandor; »
the total :

AdOD NOILO4dSNI

Dim raXRGe¥lass As New Random() ‘declare rendomclass for g

'declare an array named randomiumbers with 166 elements th
Dim randomNumbers(@ To 99) As Integer
Dim total As Integer

'generate 100 random numbers
For x = @ To 99 'loop from array element © to element 99

'generate a random number between 1 and 1000, store in
randomNumbers(x) = randomclass.Next(1l, 101)

Next x 'increment x COPYRIGHT
PROTECTED

'add together the ﬁumhof% in the array :

For count = @ To 99 ‘loop from array @f"~f,%*@ o element

5

‘add the number in randomt !t s Q@$1€1@ﬂ count to
total = total + rar-. sk\h _tsycount)
Next count ‘iﬁi?@Wi'

*%Aﬁ

'9

ne( Yhé total is " & total) ‘ouiput the tot

)
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2D Arrays

Description of Code

A 2D array has the same principles as a 1D array, but when visualised, there

An array can be visualised as a table; for example:

Index L 2
0 “Orange”
1 “Blue”
2 low” “Purple”

The array now has two indices. It does not matter which is the x (across) val
value as long as they are used in the same way consistently in your program

Declaration
Like a standard array or variable, a 2D array needs to be declared.

Dim <identifier>(<start number> to <end number>
<end number>) As <data type>

For example, to declare an array named colours with five elements that stor

Dim colours{8 to 4,0 to 2) As St 0. g i

Adding data
Data can be added into 3.5 . # iay element:
PR .index>,<index>) = <data>

For example, to store “Blue” in element (1,2) of colours:

colours(1,2) = "Blue"”

Accessing data
Data in a specific array element can be accessed:

<identifier>(<index>,<index>)

For example, to access the data in colours in index (1,2):

colours{i.,2;
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Code in Context

1. Store shades of four colours in a list; the first ‘column’ is shades of red, t
Ask the user to input a colour, and then output the three shades stored f

‘declare an array that is 4 slements by 3 slements
Dim colours(@ To 3, © To 2) As String

Dim userColour As String i
Dim column As Integer L

'store shades of colen & wad array

'shades of red

21

Lt oherry
= "Pink”
= "Magenta”

'shades of blue

colours(1l, @) = "Powder Blue"
colours(1l, 1) = "Aquamarine"
colours(1l, 2) = "Navy"

'shades of yellow
colours(2, @) = "Lemon"
colours(2, 1) = "Gold"
colours(2, 2) "Cream”

‘shades of green

colours{3, @) = "asvocado”

colours(3, 1) = "Lime” =
colours{(3, 2) "Glive” g

‘output the message o oo
e.Writeline("” - = 5 .colour: Red, Blue, Yellow or Gr

AdOD NOILO4dSNI

If userColour = "RED" Then 'if the user has entered Red
column = @ 'set the column to ©

ElseIf userColour = "BLUE" Then 'if the user has entered B
column = 1 'set the column to 1

ElseIf userColour = "YELLOW" Then 'if the user has entered

column = 2 'set the column to 2
Else 'otherwise

column = 3 'set the column to 3

End If COPYRIGHT
PROTECTED

'output zll the shades of the colour entered
For count = @ To 2 ‘loop for sach 'row’ izj\fg array

~element (column,
Conzole Writeline(colzl - <( « vomn, count))
Next count 'incrsmen’. e

‘output the data store in colau! 4

o

t

'9
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Code in Context

2. The list stores 10 players, and five scores for each player. Ask the usert
in each round. Ask the user which player and round they would like to v

Dim numbers{@ Toc 9, @ To 4) As Integer ’‘declars a 2D array
Dim round, player As Integer

For y = @ To 4 ‘1@@§ through each r oAy e
For x = © To 9 'loop ??ﬁ/ufiz §§u Ql&g&?

::”asﬁ round
ELiﬁé( Enter the scores for player " & x

Nﬁw‘ 3t User input and store in numbers st position
g“umbers(x, y) = Zonscie.Readline
Next x ‘increment x

Next y 'increment y

Console.WriteLine("Enter the round number") 'output the me
round = Console.ReadlLine() 'read the input, store it in ro
Console.WritelLine("Enter the player number") 'output the m
player = Console.ReadlLine() 'store it in player

'output the player number and round entered, and the playe
Console.WriteLine("Player " & player & " scored " & numbers
& " in round " & round)

3. Store random numbers between 0 and 100 in each elc- ent of the list nu
‘column’ they would like the average calcula‘ 7 V\ 3< cat the mean aver

Dim randomclass As New Hpoooo

Y s of type integer, with 4 'column
(7 ;-0 To 4) As Integer

“ﬁgmAfﬁé Iﬂteger

Dim avige® As Single = ‘inditialise average to be @

'de§1§?k an arra

AdOD NOILO4dSNI

'store a random number in each array element
For column = © To 3 'loop through each column
For row = @ To 4 'loop through each row
'generate a random number between © and 100, store
'(column, row)
numbers(column, row) = randomclass.Next(o, 101)
Next row 'increment row
Next column 'increment column
COPYRIGHT
'ask the user which column they would like to ¢alculate th
Corszie.Writeline("wWhich column would you like the average PROTECTED

"subrtract ong feom the column number 1
£ i¢.ReadlLine() . 1~

’;@fi%e index, st

userColumn = £

'woerk out column mean 2o S0
' cotigh sanh row ES;

For row = @ To 4“51

' 5 eadn nusbers as index {userloluwn, row) to ()S;

av | = average + numbers(userColumn, row) A
Next rc®nceement row Fducation

average = average / 4 'calculate the mean by dividing the
Console.WritelLine(average) 'output the data in average
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Code in Context

4. Store the row and column number of each element, in that element. Ou
as a grid.

‘declare an array, numbers of type integer, with 10 'colum
Dim numbers(@ To 9, © To 9) As String

For column = @ To 9 'loop ﬁﬁ?QQE?ZQiﬁﬁf;ﬁ
For row = @ To 9 'loon t . . eath prow

i row number 33 2 string in nu

'output each array element with a | between
For column = @ To 9 'loop through each column
For row = @ To 9 'loop through each row

'output data in that column and row of numbers
Console.Write(numbers(column, row))
Console.Write(" |") 'output a pipe character
Next row
Console.WritelLine() 'force a new line in the output
Next column

AdOD NOILO4dSNI

COPYRIGHT
PROTECTED
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Array Tools

Description of Code

There are a number of inbuilt methods that be used on arrays The tools here
on a 1D array.

Sort : .
Arrays have a built-in sort functxon e fb Lo ar?ay into ascending order:

System.Array.Reverse(<array identifier>)

Search

A built-in binary search can be called to find out whether a specific data item
sorted in ascending order before a binary search is performed. The function r
occurrence of the data being searched for. -1 is returned if it is not found.

System.Array.BinarySearch(<array identifier>,<d:

Code in Context

p from the first slement To the last
i, Readline() ’‘read a velus from the u

System.Array.Sort(values) 'sort the contents of the array i

'output each element in the array

For x = ® To 9 'loop from the first element to the last
Console.Write(values(x) & " ") 'output the value in ele

Next x 'increment x

2. Ask the user to enter five colours. Sort the colours into descending order

Dim values(® To 4) As String 'declare 2 1D - ray with 5 ele

wiE

Corziz. Writeline("Entaer 5 ﬁﬁl?”%i .
For x = @ To 4 ‘ia@g fromioe ot flement to the last

values(x) £ iRa (hlﬂe() ‘read a valus from the u
Next x ‘incremen ‘

Sort(values) ‘sort the contents of the array 1

'ouipui eacﬁ elemerit in the array

For x = © To 4 'loop from the first element to the last
Console.Write(values(x) & " ") 'output the value in ele

Next x 'increment x
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Code in Context

3. Ask the user to enter numbers until they do not enter “Y” to continue. O
entered, the smallest and largest numbers, and how many times they en

Dim values{(@ To 4) As String ‘decliare 2 1D array with 5 el

. WriteLine{"Enter % colours™) Si;* ;i;iﬁ$ message

Consiie
For x = 8 To 4 “loop from the first el » e to the last
values(x) = {onscle.Readlurs = “vead a value from the u

Next x ’incrsment x

o % walues) 'sort the contents of the array
M. <everse(values) ‘reverss order of ltems in va

‘output each element in the array

For x = @ To 4 'loop from the first element to the last
Console.Write(values(x) & " ") 'output the value in el

Next x 'increment x

4 Ask the user which colour they would like to remove from a list and dele

Dim randomclass As New Random

Dim values(® To 14) As Integer 'declare a 1D array with 15
Dim userInput As Integer

Dim position As Integer = -1

For x = @ To 14 'loop frowm the first eler - g%e the last

/iﬁﬁﬂﬁ 188, store it
values(x) = randomclac-, e . , 101)
Next x ‘dncrement x .. fei e

AdOD NOILO4dSNI

J@hat number would you like to search fo
.ReadLine() ‘read the user input, store

System. A

ay.Sort{values) 'suri the array intc ascending o

'search the array values for the value in userInput, store
position = System.Array.BinarySearch(values, userInput)
If position <> -1 Then 'if the element is found (the numbe
Console.WritelLine("Found it at position " & position)
Else 'otherwise
Console.WritelLine("Couldn't find it") ‘'output that it
End If

COPYRIGHT
PROTECTED
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Reading from a

Description of Code

A text file lets you store data external to the program fi' . is means the da
another program, or by the same program when ". st *rft  unning again. If yo
program, e.g. in an array, it will disapre-. . 1 .« program stops running.

‘st need to make sure the text file is in a sui

To read the data from 2 % ~ m
th accltable file (.exe) for the program. Then you only n

the same fol
folders as we¥®

The following code opens a file to be read:

Dim <identifier> As New System.IO.StreamReader(

The first line of text is read into the program using:

<identifier>.ReadLine()

For example:

Dim fileRead As Mew System.I0.StreamReader("myD
consoie.writeline{fileRead. . Readlinel )

P
#
#

=

o3 9
If you want tXESa#¥ all the text from a file, you need to continue until you re

function that ré%ﬂrns -1 if there is no more data in the file.

For example, the following code will output each line until there are no mor

While<identifier>.Peek <> -1
<identifier>.readlLine()

End While

\
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Code in Context

1. Output each line in the file “data file 1.txt”.

Dim fileName = "data file 1.txt" 'store the file name of t
Dim readFile As New System.IO.StreamReader(fileName) 'open

While readFile.Peek <> -1 ‘whileg thars iile:ﬂl another 1i
< .WritelLine(readFile.Read' i « 4 read line fro

©

End While .
readFile.Close() ‘close Tl %.}; .

s : -

Dim fil®Name = “data file 2.1ix%t" ‘stars the file name of t

Dim readFile As New System.IO.Streamikeader(fileName) 'open

Dim userInput, counter As Integer
Console.WritelLine("Which line would you like to read?") 'o
userInput = Console.ReadlLine() 'read the user input, store

counter = 1 'store 1 in counter

While readFile.Peek <> -1 'while there is still another 1li

'if value in counter is the same as the value in userI
If counter = userlnput Then

‘read the ling from the file and out-ut it
Console.WriteLine(readFile.Rea”.® ()
End If .
counter = counter + 1 ‘i . . nttounter
End While e

o

AdOD NOILO4dSNI

tase the File

3. Read the data from a file into an array.

Dim fileName = "data file 2.txt" 'store the file name of t
Dim readFile As New System.IO.StreamReader(fileName) 'open

'declare array with 100 elements to store data from the fi
Dim fileData(® To 99) As String

Dim counter As Integer = @ 'store @ in counter COPYRIGHT

While readfFile.Peek <> -1 ‘whils theres is still another 1i PROTECTED

i,iﬁ the array

‘read the line from the file and s
fileData(counter) = readFil~.Re id' .
counter = counter + 1

End While .

£(0)

A nt nounter

'9

c s of lines read
Mreline(“There were ¥ & counter & "lines of data

)

Education

readFile.Close() ’‘close the ftile
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Code in Context

4. Read the data in a file into a list. Output the three shades of a colour th

Dim fileName = "data file 3. txt" store the file name of t
Dim readFile As New System.IO.&irs zavder(fileName) 'open
Dim fileData{(® To 3, @ To 2) As String ’é&glﬁrg a 2D array
Dim userInput As String :

G

Dim counter As Integer =0 " .~ & LA counter

'read the Q&ig i"i.“z‘ﬂxmﬁﬁ?ééy
<Y -1 “while there is still another 1i

For §4= e To 2 ‘1&§§ from first element in flrst dimen
fileData(counter, x) = readFile.ReadlLine() 'read 1
Next x 'increment x

counter = counter + 1 'increment counter
End While

'read which colour the user wants to output
Console.WritelLine("Which colour would you like the shades
blue or green?")

userInput = UCase(Console.ReadlLine())

For x = @ To 3 'loop through the first slements
If fileData(x, @) = userInput Then 'if ! fa in the ele
For y = @ To 2. EQQQ t&?eug% e - ;ﬁépﬁé dimension
- & - A y)) ‘output that

Next

‘close the file
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Appending to a

Description of Code

“Appending’ means ‘adding to the end of. Appending to a file means the data
end of the data that is already in the file, instead of i ‘

The following code opens a file to be ap .o 1 L

Dim <identifier> 7 ‘e, ivstem.IO.StreamWriter

The first line }: is read into the program using:

<identifier>.uriteline{<datas)

For example:
Dim fileWrite As New System.IO.StreamWriter("m
fileWrite.WriteLine("Bob")

As soon as you have finished working with a file, you should close it:

\fidentifier>.C105e()

Code in Context P

1. Write the number 11 ' b of 'fﬁgtext file.

AdOD NOILO4dSNI

Lo ;Q”ﬂaté file 1.1xt” “stors the fils name of t
woote]

‘open file to write in gppend mods
Dim fileAppend As New System.IO.StreamWriter(fileName, Tr

fileAppend.WritelLine(11l) 'append 11 to the end of the text
Console.WriteLine("Data written”) 'output the message

fileAppend.Close() 'close the file

2. Add the strings “White” and “Silver” to the end of the text file.

COPYRIGHT
PROTECTED

Dim fileName = "data file 2.txt” ‘store the file name of t

'open file to write in append mode

Dim fileAppend As New System.IO."%r #(fileName, Tr

fileAppend.Writeline/ ;A}Mfaé§eﬁd “White” to the end
fileAppend.Writz i A Siaver”) 'append "Silver® to the end

'S

Lo ot uvata weitten”) ‘output the message

)

Education

Maftlose() ‘close the file
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Code in Context

3. Ask the user to input 10 numbers and append these to the end of the tex

Dim fileName = "data file 1.txt" 'store the file name of t

‘opart File to write in append mode

Dim fileAppend As New System.IO.Zirs - " 1eName, True)

Corzcie.WriteLine("Enter 16 nir'» »s ') . <k the user to inp

For x = @ To 9 ‘loop 18 ¥ d

A e end of the text file
v teline(fonsolie.Readline())
aent x

‘append usesog
£ g ‘

fileAppend.Close() 'close the file

4. Input a colour and two shades of that colour. Append them to a text file

Dim fileName = "data file 3.txt" 'store the file name of t

'open file to write in append mode
Dim fileAppend As New System.IO.StreamWriter(fileName, True)
Dim userInput As String

'ask the user to inpul a3 colour i
Corszie.WriteLine("Enter a colour ofl: i 4n red, yellow,
5 ca b colour and store

‘ask the user to input a shade of the colour they ente

Console.WriteLine("Input a shade of " & userInput)

fileAppend.Writeline(Console.ReadlLine()) 'append the s
Next x

Console.Writeline("Data written") 'output the message

fileAppend.Close() 'close the file
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Overwriting a F

Description of Code

Overwriting means that the data in the file will be de{etPH ind then you can ¢
want to write. -

The following code opens a file to b~ ﬁr s eend -

<1dent3§1%&>»gfz%ﬁég%ﬂi@d&%&};

For example:

Dim fileWrite As New System.IO.StreamWriter
fileWrite.WriteLine("Bob")

As soon as you have finished working with a file, you should close it:

<identifier>.Close()

Qf the file does not exist in the location given, it will be created for you.

Code in Context

1. Write “Hello World" to a t

Dim filzg mE°.fE§ “filel.txt” ‘store the file name

1o %11éﬁaﬁe in wrz?& data to

ié\f«“‘w i i
Dim new™rie As New System.IO.%treazmiritsr(filename)

newFile.WriteLine("Hello World") 'write the string to the
Console.WriteLine("Data written”) 'output the message

newFile.Close() 'close the file

2. Write a user’s first name and surname to a text file.

Dim filename As String = "userData.txt” 'store the file na

Dim firstName, surname As String

%

'read the user's first name and store in %“” *%ame

Corsais. erteLlne( Enter your first na .o

firstName = fananie. ReadLlne()

'read the user’'s surnan s;t‘ UFE in surname
Corscisz. Writelinz /o yuur surname”

SUPTIAME gl 0 lnadline()

. B
Dim ne zgﬁd;As New System.IO.%trs ter(filename) 'open
newFile®ariteLine(firstName) ‘write the data in firstName

newFile.WriteLine(surname) ‘write the data in surname on t

newFile.Close() 'close the file
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Code in Context

3. Ask the user how many numbers they want to enter. Let them enter this

them to a text file separated by commas.

Dim filename As String = "numbers.txt” ‘siore the file nam
Dim userInput As Integer

‘resd how many numbers the user pary ~
Consmis, WPlteLlne( fow many gu‘z?;s wﬁuld you like to ente
userInput = : gl

S Emsﬁyg%em.lo.ﬁ zr(filename) 'open

= 1 To userInput ‘1
: 2 erteLlne(“?ﬁte“ number " & counter) 'ask the

newFlle wrlteLlne(Console ReadlLine()) 'write the numbe
Next counter 'increment counter

loop from 1 to the number th

Console.WritelLine("Data written")

newFile.Close() 'close the file

4. Store the data in an array in a text file.

Dim filename As String = "arrayData.txt” 'stors the file n
Dim theData(® To 1, @ To 2) As String ‘decisre 2 string wi

‘store the colours in the array il
theData(@, @) = “E'{{'a{j” ¢
theData(e, 1) = “"Crimscr’
theData(e, 2) = "B o
theDatalzy € o L
. vAzure”

]

+
>
m
<
+5]
~+ o
w
B
%
3%]
~r
il

Dim newFile As New System.IO.StreamWriter(filename) 'open

For column = @ To 1 'loop through the first dimension of t
For row = @ To 2 'loop through the second dimension of
newFile.WritelLine(theData(column, row)) ‘'write the
Next row 'increment row
Next column 'increment column

Console.Writeline("Data written")

newFile.Close() “closs the fils
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Subroutines: Pro

Description of Code

A subroutine is an independent piece of code, with its own sdentnfler that ca
other places within the program.

A procedure is a specific type of subro:t e 2 ~ dues not return any values t
called it. You can send data t mn 257 o the procedure to be used within

Declaring a e .
A procedure | gé\f") éred using the code:

Sub <identifier> (<parameters>j)
<subroutine code>
End Sub

Example without parameters:

Sub myProcedure()
Console.writeline("Hello World")
End Sub

Example with parameters:

Sub myProcedure{ByVal x as Iﬁ?””m%;/i
Console. writeilﬂe{x% Bl
End St . g @

AdOD NOILO4dSNI

Declaring a | e
A procedure ieuc“ by using its name (identifier).

Example without parameters:

myProcedure()

Example with parameters:

myProcedure(10)
\.

COPYRIGHT
PROTECTED

g
)
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Code in Context

1. Call a function to ask the user to enter their name. Then call a function

Sub Main()

firstOutputs() ‘call the procedurs firstlutputs
secondOutputs() ‘call the procedurse secs d0utputs

End Sub

i

Sub firstOutputs() ‘¢ ¢ procedure FirstOutputs

Dim name As %t -

, e iae(“What is vour name?”) ‘ask the user
n¢ 13 ; = input and store in

: Writeline("Hello " & name) ‘Ouiput hello and t
End Sub 'return control to the program that called it
Sub secondOutputs() 'declare the procedure secondOutputs
Dim age As Integer
Console.WritelLine("How old are you in years?") 'ask th
age = Console.ReadlLine() 'read the input and store it

Console.WritelLine("You are " & age & " years old") 'ou
End Sub 'return control to the program that called it

2. Ask the user to input numbers until they say “No”. Output if each number
or equal to) 10.

Sub Main() 3
Dim userInput As String .
Dim theNumber As Irf ¢ .~

AdOD NOILO4dSNI

e WriteLine("Enter 3 number”) ‘output the st
umber = Lonscls.Readline() ‘rsad the user inpu

‘call the procedure outputvVaiue, send the data in
'as a parameter
outputValue(theNumber)

Console.WritelLine("Again?") 'output the string
userInput = Console.ReadlLine() 'read the user inpu

'if userInput as capital letters is equal to "NO", ret
Loop Until (UCase(userInput) = "NO")

COPYRIGHT
PROTECTED

Console.Readline()
End Sub

= the parameter

‘decisre 3 procedure oulputValue t%,wffé

Sub outputValue(ByVal number/jiiffﬁhdérf

If number > 10 T' . Fane value in number is greater
8 ie “*;{é#ine( Greater than 18") ‘output the s
< 10 Then ‘if not, but the value in numb
Mriteline("Less than 18") 'output the stri
Els® pedther 4F is true
Console . WriteLine("It is 18") ‘output the string
End If

'9

)
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End Sub
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Code in Context
3

. A short text—-based game: the user chooses from options and the story ¢

Sub Main()
Dim doorChoice As String

‘output the story :

£ s Writeline("Welcome to the £i¢ oon”
Writeline("You are in L;rﬁ' _wad have the choi
male erteLlne(”&mqu . keudo go through the left
doorCh01ce sig z ‘M-ne() ‘read the user input a

If UCasefdcy © 41 2y7= “"LEFT" Then 'if the user entere
?tii;h\; “call the procedure leftDoor
@w@w;hé*wzgé

W ohtDoor() ‘call the procedurs riphtloor
End If

Console.ReadlLine()

End Sub

Sub leftDoor() 'declare a procedure called leftDoor
Dim userInput As String

'output the story

Console.WritelLine("You have gone through the left door
Console.WriteLine("You are in a room with no doors, bu
bPle on the floor")

£ s Writeline("Would you like to go back, or use t

;:\

erteLlne( Enter Back or Window”:
userInput E.ReadLine() ”“if"gﬁ?§$éP input an

If UCase(userInput) = A’K fh‘ﬁf 4 the value in use
Maln() ‘call the oot e
a*hé“wwcf.‘ﬂ

Else o
wﬁééll the brickiindow procedure

AdOD NOILO4dSNI

End

Sub rigﬁ%Door() ‘declars a procedure called rightDoor
Dim userInput As String

'output the story

Console.WritelLine("There is a door in front of you and
Console.WritelLine("Would you like to go through the door
Console.WritelLine("Enter Door, Trapdoor or Back™)
userInput = Console.ReadlLine() 'read the user input an

If UCase(userInput) = "BACK" Then 'if userInput is equ
Main() 'call the Main procedure
Elself UCase(userInput) "DOORY Then ‘if nol, but it
rightDoor() ‘call the rightboor @?&i&da?é (they st
Else it neither if ix trus ;
trapdoor() ‘call the proced.
End It ‘
End Sub

COPYRIGHT
PROTECTED

'9

Sub brickwind"mﬂ e Gare a grocedure called brickWindow
£ t**Alene( Well done - you escaped”) 'output t
‘n;ReadLlne()

)
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End

Sub trapdoor() 'declare a procedure called trapdoor
Console.WritelLine("Oh dear, you fell to your death. Gam
Console.ReadlLine()

End Sub
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Code in Context

4. Read two numbers from the user; output if the first number is (or is not)

Sub Main()
Dim numberl As Integer
Dim numberz As Integer
numberl = { iz.ReadLine() ‘read *h.
number2 = at

put and store

I¥ numberl > numbg

O heruse

g&\yfv g

‘call procedurs methed?, send nuasberi snd number2
method2 (numberl, number2)
End If

Console.ReadLine()
End Sub

'declare a procedure called method 1, taking two parameter
Sub methodl(numl As Integer, num2 As Integer)

Console.WritelLine(numl & " is greater than " & num2)
End Sub

‘decisre a procedure called method 2, taking two parameter
Sub methodZ(numl As Integer, num2 As Intec: f
s Writeline(numl & " is nr =1 (1 xf@h than " & num

End Sub

AdOD NOILO4dSNI
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Subroutines: Fun

Description of Code

A subroutine is an independent piece of code, with its own ;dentlfler that ca
places within the program.

A function is a specific type of subroutm o Qtun!S a va{ue to the program
You can send data (parameterfﬁj 5 m % uwedure to be used within it.

Tf% tu ihis can be done using the Return command wor
2o ¥

assigning a v gé\,co" the functuon name.

Declaring a function
A function is declared using the code:

Function <identifier> (<parameters>) As <data t
<subroutine code>
Return <identifier>

End Function

Example without parameters:

Function myFunction{} As String
<subroutine code>
Ezturn "Hello”™

End Function

AdOD NOILO4dSNI

Example wity

a<>°“
Functione®

<§uhwﬂu?1ﬁ@ cﬁﬁe>
myFunction = X
End Function

Calling a function
A function is called using its identifier (with any required parameters in brac
replaced with the value returned, so something needs to be done with this, COPYRIGHT

variable or used in a comparison.
PROTECTED
Example without parameters:

myString = myFunction{}

'9

Example with parameters: .~ -

Conso.#

“méf?mn@ti@ﬁ{i@} 3 Qg
Education
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Code in Context

1. A function adds together two numbers and returns the result.

Sub Main()
Dim result As Integer

‘call calculatelesult with 18 and 28 as ﬂaﬁaneters, st

‘in result e

result = calculateResult(1@, 22 -
Mriteline(result ' puw

ReadLlne(\ 7 3“’J

& valus 1n result

End Sub

i) 3 -
£ éamailsﬁ named calculateResult.

Mﬂgﬁfgmﬁiﬁf o numl oand nunl

‘return an integer value

Function calculateResult(numl As Integer, num2 As Integer)
calculateResult = numl + num2 'return the result of nu

End Function

2. Use a function to check that a value input by the user is valid.

Sub Main()
Dim userInput As Integer
Console.WritelLine("Enter a number between @ and 100")
userInput = Console.ReadlLine() 'read the user input an

‘rall the function validatelinput wztﬁ the value in use
If validateInput(userInput) = True * 4 if the value

;,,¢ingut‘éy i& and store i

‘multiply the valvee ay
‘ <10

userInput = o 1]

AdOD NOILO4dSNI

£lse ° 1% the values returned is not trus

'output that it is invalid
Console.WritelLine(userInput & " is not valid; it's
userInput = @ 'store @ in userInput

End If

Console.Readline()
End Sub
. COPYRIGHT
'declare a function named validatelnput, that takes one in
and returns 8 Boolean PROTECTED
Function validateInput(theNumber As Integer’ As Boolean

i the value in the ga%ama s Zﬁ,
‘equal to 188
If theNumber >-

“dater than or equa

nﬁ xeNumber <= 100 Then {S;
s.é?ﬁ the Boolean True

;" ag

raturn the Boolean False ch .
ucation

End Function
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Code in Context

3. Three numbers are read from the user. The function returns the integer
divided by the third number, plus the second number.

Sub Main()
Dim firstNum, secondNum As Integer

s.Writeline("Enter the £i%* - mper™) 'output th
firstNum = {omsolie.Re2”t m o, read the user input and

sole.Writelint i £t wde second number") 'output t
secondNum =% i i.eadLine() ‘read the user input an

o U -
’f.iﬁ&wgvgiaﬁ o FirstNum is greater than or equal to
If WStNum >= secondNum Then

'call function calculateValue with firstNum and se

'output the value returned from the function call

Console.WritelLine(calculateValue(firstNum, secondN
Else

'call function calculateValue with secondNum and f

'output the value returned from the function call

Console.WritelLine(calculateValue(secondNum, firstN
End If

Console.ReadlLine()
End Sub

'declare a functrion called calculatevaluys th % takes two i
‘peramsters and returns an integsr @ﬂm,&‘jﬁ

Function calculateValue(numberl . s ne LULP, numberz As Int
Dim thirdNum As Integf g

3 ;*,1e(number1 & ” is the largest number")
h iteLlne( Enter a new number”)
=, Readline() ‘read the number from the

'find the integer division of numberl DIV thirdNum, the
'store the result in calculateValue to be returned to
calculateValue = (numberl \ thirdNum) + number2

End Function
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Code in Context
4 .

. Take as input two numbers and a calculation. Call a specific function ba

the result of the calculation.

Sub Main()
Dim firstNum, secondNum As Integer
Dim symbol As String

s . WriteLine("Enter the i 4¢ n a:
firstNum = Zonsolis.Readl’ » ) 'loid the user input and
Console.Writeline(" 7. 2 < second number™) 'output t
secondNum = 7. raaaLlne() ‘regd the user input an

né( WOa id vou like to +, -, / or *? Enter
.Readline() 'read the user input and s

Select Case symbol

Case "+

‘call function addNumbers, with firstNum and s
Console.WritelLine(addNumbers(firstNum, secondN

Case
‘call function subtractNumbers, with firstNum
Console.WritelLine(subtractNumbers(firstNum, secon

Case "/"
‘call function divideNumbers, with firstNum an
Console.Writeline(divideNumbers(firstNum, second

Case TANh 2

aall function multipiviumbers, with firstNum
1o WPlteLlne(mult1p1yNumber<’farstNum, secon

End Select e

_ #.ReadLine()
End Sub

‘declars 3 §aﬂ*t' ciadd ng%aﬁéQ?x which it takes two p
= t%g%?
dNumbers(numl As Integer, num2 As Integer) As S
udamﬁers = numl + num2 ‘return the result of numl +
End Function

‘declare a function called subtractNumbers
'it takes two parameters as integers and returns a single
Function subtractNumbers(numl As Integer, num2 As Integer)
If numl > num2 Then 'if value in numl is greater than
subtractNumbers = numl - num2 'return the result o
Else 'otherwise
subtractNumbers = num2 - numl 'return the result o
End If
End Function

'declare a function called multiplyNunbers

'it takes two parameters as dntegers apd in rns a single

Function multiplyNumbers(numl As In: &a'r, qum2 As Integer)
multiplyNumbers = numl * - ° ' ocufn the result of nu

End Function E

iﬁéﬁéiVi§€ﬁﬁﬁi€§S

‘declare a %nﬂf“~f“
i ers as integers and returns a single

?Mm1/> num2 Then “if value in numl is grester than
divideNumbers = numl / num2 ’‘return the result of
Else 'otherwise
divideNumbers = num2 / numl 'return the result of
End If
End Function
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Subroutines: Par

Description of Code

A parameter is a variable whose value is sent to the subron’r’zne by the progr

A subroutine declares the parameters |t np(‘4 W .m ',L i deﬂned A subrouti
number of parameters. ; L

Procedure parcugaer -

Sub <idaiyﬂgge?§ {<parameters>}
<$ubwﬁﬁt1ﬂ& code>

End Sub

For example:

Sub myProcedure(ByVal x as Integer)
Console.writeline(x)
End Sub

Function parameter
A procedure is declared using the code:

Function <identitiers ’égaram@t@r§%% A5 <data t

e

<subroutine code> el 3
Pﬁé&fﬁ <1d%ﬁﬁifxﬁw% e 2n 7

AdOD NOILO4dSNI

Funct:iosn
<subroutine code>
myFunction = x

End Function

Sending parameters
If a subroutine is declared with a parameter, then a value must be sent when
or a variable that contains the data.

COPYRIGHT
PROTECTED

For example:

myProcedure{18: or my?r@ﬁeﬁur%fv% kazeOne)

By Value or by Reference i
A parameter can be sent b - . H ~r 5y reference. If neither is chosen, then b

'9

)

Education
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Code in Context

1. When the parameter is multiplied by 10, the value in the original variabl

Sub Main()
Dim number As Integer = 1@ 'store 10 in the variable number

calculateNumber{number) ‘cazll thes sprocedurs, send the variable

© the value in numbse s
MWritelLine("after the Qrcceégp fd,fﬂ
:.ReadLine() L i

~iginal number is

End Sub

‘declare a procedie i
(it taks !
Sub calcu

- ifaiai@%dﬁbéi wh;rﬁ tzkes g parameter
Y Lo ant, not the variable

“@wﬂbér(ByVal number As Integer)

G inber * 1@ ‘multiply the valus in nusber by 10, store

.Writebine("The procedure number is 7 & number) 'output

2. When the parameter is multiplied by 10, the value in the original variabl

Sub Main()
Dim number As Integer = 10 'store 10 in the variable number

calculateNumber(number) 'call the procedure, send the variable

‘output the value in number
Console.WriteLine("After the procedure, the original number is
Console.ReadLine()

End Sub

‘declare a procedure named calaulztefumber mhlchAé {53 & parameter
(it takes and edits the value in the orisir i a4 hle)
Sub calculateNumber(ByRef number As Inlag ¢ o
number = number * 10 ‘multistsocc o =30¢ in number by 10, store
Consala, WPlteLlne("ibcﬂ*»»” ‘number is “ & number) 'output
End Sub

\ jkésja number from the user then toops 10 times, sending
the user I4s entered to a procedure. The procedure adds the numbers t

Sub Main()
Dim firstNum As Integer
Dim secondNum As Integer

firstNum = Console.ReadLine() 'read the input store in firstNum

For x = @ To 9 'loop 10 times
secondNum = Console.ReadlLine() 'read the input store in sec

'call the procedure outputMessages. The value in firstNum i
Tzecondium 1s the sscond.
cutputMessages(firstNum, secondNum)

Next x ’“increment x

‘declars a procedurs names
‘numl, the ssoond b /

‘putput the va
‘cutput the valu
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Searching

Description of Code

If data is stored in a structure such as an array, you may need tosearchittof
exists, or to find the location of an item.

There are many method of searching; soma r. —.e efficient in specific scen

A linear search goes throuq"‘ s 1T:'= 1ina {lst one at a time, from the first e
until it finds whgd jt ‘vl ¢ ,3 .ot or reaches the end of the list.

(Y
?j&ﬂ a 1lst of data to be in order. it then takes the middle el
item it is lookirig for. If the middle element is smaller than the item it is look
search just on the right-hand side of the list (all the elements greater than th
it repeats it with all those elements that are smaller. This is repeated until t
finds the item it is looking for.

A range of searching methods are given in the examples below.
.

Code in Context

1. Search an array to find out whether an item exists, and then output if it i

Dim randomClass As New Bandom

‘declars the 2ordom class

Sub Main() f”’f‘;
Dim itemArray(® To 9) As ;,1“ ..... declars array itemArr

aﬁd store them in the arra
o4 Yloop from the first array element

g‘s*ﬂsmzﬁ"’s‘ ‘?ﬁ e
For count .~
T

“ﬁa%'é°é 3 random number between 1 and 100 and st
" emArray(count) randomClass.Next(1, 101)
Next count ‘incrament count

Dim userInput As Integer
Console.Writeline("Enter the number you want to find")
userInput = Console.ReadlLine() 'read the user input an

'set flag to be False. If false, it means the item has
Dim flag As Boolean = False

"loop through each element in the array and check if i
For count2 = @ To 9 'loop from the first element to th

‘check i+ the current array item is egqual to userl
If itemArray(count2) = userInput T- |

flag = True 'if ﬁ?ﬁé; et 0 Sro be True
End If ’
Next

If flag = 11;‘.  wn T if the value in flag is True

Lol L ariteline ("It was in the array”) 'output t
the value in flag is False
iz Writeline("It was not in the array”) 'outp

End If

Console.ReadlLine()
End Sub
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Code in Context

2. Check whether an item exists in a 1D array. If it does, output all the pos
failure message if it does not exist.

Dim randomClass As New Random 'declare the random class

Sub Main() .
Dim itemArray(® To 9) As Integer Sééai”*> srray called i

‘generate 18 random numbers (ng gr, them in the arra
For count = @ To 9 "loooov o the first array element

N‘* ﬁ“ﬁ&ééﬁ? between 1 and 100 and st
= randomClass.Next(1l, 11)

‘genoratn o
el }"

U erInput As Integer
Consoie. WriteLine("Enter the number you want to find")
userInput = Console.ReadlLine() 'read the user input an

'set flag to be False. If false, it means the item has
Dim flag As Boolean = False

'loop through each element in the array and check if i

For count2 = @ To 9 'loop from the first element to th

If itemArray(count2) = userInput Then 'check if array

flag = True 'if true, set flag to be True

Console.WritelLine("The item is at position " & co

End If
Next

If flag = False Then 'if the iten waspﬁuf found
Console Writeline("It was nol. e -array") 'outp

LR

End If

?.ReadLinef;

3. Search a\@#rray for the last location of an item.

Dim randomClass As New Random 'declare the random class

Sub Main()
Dim itemArray(® To 9) As Integer 'declare array called

'generate 10 random numbers and store them in the arra
For count = @ To 9 'loop from the first array element

'generate a random number between 1 and 100 and st
itemArray(count) = randomClass.Next(1, 11)
Next count ‘increment count

Dlm userInput As Integer
ﬁ.WPlteLlne( Enter the my
userInput = o

7  o went to find")
“gad the ussr input an

arrayv.Sort(ita sort the array into ascending o

; fray itemdreay for the ites ussrInput. B
Widex 23 an integer, or a ainus number if it doe
Mriteline(srray.BinarySearch(itemArray, userInput

Console.ReadlLine()
End Sub
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Code in Context
4

. Search a 2D array for the location of an item. Output the location if foun
if it is not found.

Dim randomClass As New Handom ‘declare the random class

Sub Main()

‘declare a 2D array with 1€ eéagv wy &8 spaces, named
Dim itemArray(® To 2. < o 13y As Integer

‘gesggats Y g numbers and store them in the arra
U= 0 To 9 "loop through each column in the 2
o row = 0 To 19 ‘loop through sach row in the 2D

'generate a random number between 1 and 10 and
itemArray(column, row) = randomClass.Next(1, 1
Next row 'increment row
Next column 'increment count

Dim userInput As Integer
Console.WriteLine("Enter the number you want to find")
userInput = Console.ReadlLine() 'read the user input an

'set flag to be False. If false, it means the item has
Dim flag As Boolean = False

“loop through each element in the array nd check if i
For column = @ To 9 'leop from the 7' .t dimension
For row = @ To 19 - 7

-

‘chack 1€ ad o sednt array item is equal to u
If 4 » 4 “a,(column, row) = userInput Then
 flLag = True 'if true, set flag to be True

‘output the position of the iisw
3 s Writeline("The item is at position

End If
Next row
Next column

If flag = False Then 'if the item was not found
Console.WriteLine("It was not in the array”) 'outp
End If

Console.Readline()
End Sub
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Sort

Description of Code

If data is stored in a structure such as an array, you may need to sort it
descending order.

Therearesetfuncnonsthatcanckythw ora - cfn. %
It makes more sense to use the in-h. L - fr : iuns in VB.NET.

There are a range of sor”; 1 W hods; some are more efficient than others de

A bubble sot ‘gns the frst and second items in a list of values. If they a
them. chen?f;eamthm\NWhthesecondandthwdlUﬂnithenthethwdand
end of the list, it checks whether there have been any swaps. If there have, it

and starts again. If there haven't, then the list is sorted.

A merge sort splits each element into its own list. It then merges pairs of ind
It repeats this with pairs of ordered lists, and merges them into a larger, orde
the lists have been merged into one.

Code in Context

1. Sort the items in an array into ascending order using the sort function.

Dim randomClass As New Handom ’d@xkgwﬁ u*’grfﬁdam class

Sub Main() . .
Dim itemArray(@ T . /) ¢ 3 ant

: @,;glnet“BQFQré“)

randon numbers nad stors thes in the arra
For count =@ To 9 '"loop from the first array element

'generate a random number between 1 and 100 and st
itemArray(count) = randomClass.Next(1, 11)
Console.WritelLine(itemArray(count)) 'output the ar
Next count 'increment count

Array.Sort(itemArray) 'sort the array into ascending o
Console.WritelLine("After")

For count = @ To 9 'loop through sach slement of the a
fonsois Writeline(itemArray(count)) ‘output the ar

MNext

; :.ReadlLine()
End Sub
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Code in Context

2. Sort the items in an array into descending order using the sort and rever

Dim randomClass As New Random 'declare the random clas
Sub Main()

‘declare 3 1D array with 18 g f "jfﬁamed itemArray

Dim itemArray(@ To 9) A mi>jer”

o owefore”)

Saes 18 random numbers and store them in the
@ count = 8 To 9 'leop from the first array elem

'generate a random number between 1 and 100 an

itemArray(count) = randomClass.Next(1l, 11)

Console.WritelLine(itemArray(count)) 'output th
Next count 'increment count

Array.Sort(itemArray) 'sort the array into ascendi

"reverse the order of the array so it is in descendi
Array.Reverse(itemArray)

Console.WritelLine("After")

For count = © To 9 “leoop through sach slement of t
¢ #.WriteLine(itemArray(coun’)) 'output th

Next .
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Code in Context

3. Sort a 2D array into ascending order by the first element in the array.

Dim randomClass As New Random 'declare the random class
Subk Main()

‘declsre 3 2D srray with 18 spaces by 2 “paces, named
Dim itemArray(@ To 9, © To 1) As i

‘gengragte 18 random numbers Jac
For column = @ To 9 '’.oqd oo

For row = 0 ot
‘o3 random number between 1 and 9 and
1§Q z"*mArray(column, row) = randomClass.Next(1, 1
@wwwt row 'increment row
Nexo column ‘increment count

e thém in the arra
+ough each column in the 2
ﬁﬁpeagﬁ gach row in the 2D

'output the 2D array before sorting
Console.WritelLine("Before")
For x = ©@ To 1 'loop for each row

'output each item in the first index

Console.WriteLine(itemArray(®, x) & " " & itemArra
itemArray(2, x) & " " & itemArray(3, x) & " " & it
itemArray(5, x) & " " & itemArray(6, x) & " " & it
itemArray(8, x) & " " & itemArray(9, x))

Next x

'bubble sort the array by the first index only
Dim swap As Boolean = True ‘true if 3 swap 15 made

Dim templ As Integer = ©
Dim temp2 As Integer = 0 -
While swap = True "if a Swap. wg;wﬁks; in the last cycl

swap = False ‘set swo, éx Jalse

imes - through each el

For count = 7./ 0

&
3 fg..{

au?5%%ﬁ item is greater than the next
1temArray(count @) > itemArray{count + 1,

‘store the current slessnt in tsmporary va
templ = itemArray{count, @)
temp2 = itemArray(count, 1)

'replace the current element with the next
itemArray(count, @) = itemArray(count + 1,
itemArray(count, 1) = itemArray(count + 1,

'replace the next element with temporary v
itemArray(count + 1, 9) = templ
itemArray(count + 1, 1) = temp2

'set swap to be True because a swap has be
swap = True
End If
Next count

End While

i wrlteLlne(ltemArray(e, x) & * " & itemArra

am‘prﬁray(z x) & " " & itemArray(3, x) & " " & it
WtemArray(5, x) & " " & itemArray(6, x) & " " & it
itemArray(8, x) & " " & itemArray(S9, x})

Next x

Console.Readline()
End Sub
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Random Number Gen

Description of Code
You can generate a random number between any values; thiff can be a whole

number. The random function needs to be dectarf{} ’ e 5 1g the following

Dim <variable name> . ' jew Random{)

If random e TLa generated throughout the program, this can b
subroutines) ‘gy when required within a subroutine.
g&\yfv 4

Random numbers are then generated between bounds using the Next functi
number.

<variable name>.Next(<lower bound>, <uppe
For example, the following code will generate a random number between 1 and

Dim randomNumbers As New Random()
Console.Writeline(randomNumbers.Next(1,11

Code in Context e N

1. Generate 100 rar s, 1 _ers between 1 and 100,

2 ums As New Rundom() ‘decliare the random class
e

Sub Main()
For x = © To 99 'loop 100 times from @ to 99

'generate a random number between 1 and 100
Console.WriteLine(randomNums.Next(1, 101)) 'output

Next x 'increment x

Console.Readline()
End Sub
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Code in Context

2. Ask the user how many numbers to generate and what values to generat
random numbers, and then output each one and the total of all the gene

Dim randomNumbers As New Han:

() ‘declare the random clas
Sub Main() :

Dlm userInput As Integer :
‘ sJWeiteline("He v o abers da you want to gen
userInput Lo . .Pckalne() "read the user input an

et L5 Tﬁteger

DS
o zéﬁninlteLlne(”uhat is the smallest number you want g
1ow¥®st = (¢ :.ReadLine() 'read the ussr input and s

Dim highest As Integer
Console.WriteLine("What is the largest number you want g
highest = Console.ReadlLine() 'read the user input and

Dim numGenerated, total As Integer

For count = 1 To userInput 'loop from 1 to the number

'generate a random number between the bounds enter
numGenerated = randomNumbers.Next(lowest, highest
Conszole. Writeline(numGenerated) 'autput the value

‘add the valus in numGensratsd to ia;“i; store in t
total = total + numGenerated = . 1
Next count “increment count L

output text a%ﬁ valo o ?é ar
: : umbera all added up to " & total

AdOD NOILO4dSNI

3. Generate 100 random numbers between 0 and 1 with up to two decimal

Dim randomNumbers As New Random() 'declare the random clas

Sub Main()
For x = © To 99 'loop 100 times
gener‘ate a random number between 0 and 10, d1v1de COPYRIGHT
#.Writeline(randomNumbers. Next(@ 11) / 10) ' PROTECTED

Next x ‘incresment x

: :.ReadLine()
End Sub

'9
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Records

Oescription of Code

In VB.NET you can use a record to store multiple pieces of data with differen

Creating a record structure =i 8
Declare a record using the followmg cmJ _ Cee local or global depen
needs to be used): :

Public Siac™ »
Dim

GC w&ﬁﬁﬁﬁl%l@?)
%ﬁaﬁ&ifleﬁb A5 <data type>

aa\w&‘“’

End Structure

For example:

Public Structure horses
Dim name As String
Dim yearOfBirth As Integer
Dim colour As String
Dim height As Integer
End Siructure

o

Creating an instance of a record
Once you have declared a structure, thl< Zatny
type - your structure name. :

ﬁable data type. So you

AdOD NOILO4dSNI

g“aﬁéaawd structure name>

For example:

Dim horseBob As horses

Adding data to a record
You can add data to each of the variables within your structure:

<identifier>.<record variable identifier> = <da

COPYRIGHT
PROTECTED

For example:

horseBob . name = Bob

Getting data from a record ,
You can get data from a record bv 117 . ¢ ff.‘;\ vable:

'S
)

Education

<identifier>. “i” ;’ﬁ«@%%ia%i@ identifier>

Console.erteiine(horseBob.name)

\_
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Code in Context

1. Stores the name, year of birth, colour and height of a horse. Outputs all

End
Sub

End

Public Structure horses 'declare a structure called horses

'horses has the following variables
Dim name As String

Dim yearOfBirth As Integer

Dim colour As String

Dim height As Single

Structure

Main()
Dim horsel A«

‘clare 3 variable horsel of type hors
‘assign Bob to the name variable of hors
o UFBirth = 2012 'assign 812 to the yearOfBirth va
2 ; = "Grey® assign Grey to the colour variable o
horsel. he1ght = "14.4” ‘assign 14.4 to the helght variable o

'output the data about horsel in a sentence
Console.WriteLine("The " & horsel.colour & " horse, " & hors
horsel.yearOfBirth & " and is " & horsel.height & " hands hi

Console.ReadLine()
Sub

2. Lets the user enter the favourite colour, age and gender for five people.
records. Each person has all three pieces of information stored in an arr
average age, and outputs the gender and favourite colour for each perso

End

Public Structure

o Cdeclare g strusturs “dlltd peopleln
‘megpleintn has %%o foliowing variables

Dim favColour As String ol

Dim age As Integer i -
Dim gender As Strlng
Structure

2. asrﬁg ramed ih&éegzl§ with % spaces, of type pe

‘ask i%s user to enter the thres pileces of inforsation for f
For count = @ To 4
Console.WriteLine("Enter person number " & count + 1 &

‘read the user input, store as the favColour of the curr
thePeople(count).favColour = Console.ReadlLine

Console.WriteLine("Enter person number " & count + 1 & "'s

‘read the user input, store as age of the current array
thePeople(count).age = Console.ReadlLine
Console.WriteLine("Enter person number " & count + 1 &
‘read the user dnput, store as g&ﬁd“? of ths current arr
thePeople(count).gender = {onuois Reaszne
Next count .
‘caloulate the total age of all arps
Dim totalAge As Integer = @ Lo
For i =0 To 4 il
totalAge = tot i se - hereople(i).age "add age of curre
Next i s e

"‘ﬂ_ é{“fhe average age of people entered is " &

BN b gender and colowr for sach array slsment

iz Writebine(thePeople(i).gender & * and colour " &

Next i

Console.ReadLine()
Sub

VB.NET Code Bank for KS4 Computer Science Page 78 of 78

AdOD NOILO4dSNI

COPYRIGHT
PROTECTED

'9

)

Education




