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The Runtime Interface is shown in Figure 17.1

= _ SN
MULTIPLEX SHOPPING CART

LaserJet X $100 [ HD Digicam $80

Big Notebook $500 HiTech MP4  $300

Smart Desktop $200 ADSL Modem $150 L!

Total [ $1,080.00] Calculate |  Reset
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Figure 17.1 Shopping Cart

Example 17.2 Another Shopping Cart

OjanYl] 3mz "mllgfaé#dalcY"qeYd k]JF\]j 'k 3gkl]eC/zb][IA "qg6Yd ] 'k
3gkl]eCun] I kb (YR\d]k "mllgfuC#da[c

#gfkl dyj_] 'k )f1]_]1j d uuCu

#gfkl e]\ame 'k )fI] _]jJ d a

#gfkl keydd 'k )FI]_]j d p

$ae kme Tk HFI]_1j

)™ # ][c"gpaC# 1[c]\ d 4jm] 47]F

kme ¢&d dYj ]

%\ )N

)™ #71[c"gpaC# 1[cI\ d 4jm] 4°]F
kme ¢d e]\ame

%\ )N

)™ # 1[c"gpuG# 1[c]\ d 4jm] 4" ]f
kme ¢€d keYdd

%\ )N

,YZ]1dpC4]pl d kmeC4g3ljaf Yi[ib
%\ 3mz

Example 17.3 Formatting Text

In this example, the text on the label can be formatting using the three check boxes that

represent bold, italic and underline.
The Code

0janYl] 3mz # c"gd\e# J[cI\ YF I\YKIR\]j 'k /Zb][1A ] 'k %n]FI1j kb
(YRA\d]k # cgd\C# 1[cT\* YF_ I\

Y # e gd\C# ][I\ 4°]F

,Zd$akhdYqC&gfl d .Jo &gflY,zd$akhdYqC&gFIA ,zd$akhdYqCagFIC3lqd] /j
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&gf131gd]C"'gd\p

%dk]

,Zd$akhdYqC&gfl d .Jo &gflY,zd$akhdYqC&gflA ,Zd$akhdYqC&gFfIC3lgd] 'f\ gl
&gf131qd]C'gd\p

AN X

%\ 3mz

0janYl] 3mz # c)Ivda[e# J[cIN* YF_I\YKIR\1j 'k /Zb][1A ] 'k %n]FI1j_kb
(YRA\d]k # c)1Yda[C# 1[cI\¢ Y I\

W # c)lyda[C# ][c]\ 47 ]f
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%\ )N

%\ 3mz

OjanYl] 3mz # c5A\]je# 1[c]\# YF_I\YK]F\]1j 'k 7Zb][1A ] 'k %n]FI1j kb
(YR\d]k # c5A\]jC# 1[cI\# YT_]\

) #7c5RA\]jC# 1[c]\ 47 ]F

,Zd$akhdYqC&gfl d .Jo &gflY,zZd$akhdYqC&gflA ,Zd$akhdYqC&gFIC31qd] /j
&gf131qd]C5Ff\]jdaf]p

%dk]

,Zd$akhdYqC&gfl d .Jo &gflY,Zd$akhdYqC&gFflA ,Zd$akhdYqC&gFfIC3lqd] '\ .gl
&gfl131qd]C5f\]jdaf]p

%\ )~

%\ 3mz

* The above program uses the CheckedChanged event to respond to the user selection by

checking a checkbox; it is like the click event. The statement

,Zd$akhdYqC&gfl d .Jo &gflY,Zd$akhdYqC&gflA ,Zd$akhdYqC&gfIC31qd] /]
&gf131gd]C) IYda[p
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will retain the original font type but change it to italic font style.

,Zd$akhdYqC&gfl d .Jo &gflY,zd$akhdYqC&gflA ,Zd$akhdYqC&gFfIC3Igd] '\ gl
&gfl31qd]C)IYda[p

will also retain the original font type but change it to regular font style.

The Output interface is shown in Figure 17.2

ol Text Formatting =

Welcome to Visual Basic 20713

Bold

fafic

Linderlined

Figure 17.2

17.2 Radio Button

Radio buttons operate differently from the check boxes. While the check boxes work
independently and allow the user to select one or more items, radio buttons are mutually

exclusive, which means the user can only choose one item only out of several choices.
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Example 17.4 Shopping Cart

In this example, the user can only choose one T-shirt color. To design the interface, add
three radio buttons and name them as RadioRed, RadioGreen and RadioYellow
respectively. Besides that, add a button to confirm the chosen color and a label control to
display the chosen color. Name the button as BtnConfirm and the label as LbIDisplay. We
use the )~...4 ]F...%dk] decisions making structure to construct the program. The state of

the radio button is indicated by its checked property.

The code

OjanYl] 3mz "If#gfrajeé#dal[cYK]F\]J 'k 7Zb][IA ] 'k %n]fI'j kb (YA\d]k
"If#gfrajeCtdalc

$ae 4[gdgj 'k 3ljaf_

)™ 2Y\ag2]\¢# 1[c]\ 4°]f

4[gdgj d 12]\ #gdgji
,Zd$akhdYqC&gjJ#agdgj d #gdgjC2]\
%dk])™ 2Y\ag® j11fC# 1[c]\ 4°]f
4[gdgj d T°J11f #gdgji
.Zd$akhdYqC&gj]#gdgj d #gdgjC jl1]f
%dk]

4[gdgj d 19]ddgo #gdgji
,Zd$akhdYqC&gjl#gdgj d #gdgjC9]ddgo
AN X

,Zd$akhdYqC4]pl d 4[gdgj

%\ 3mz

The Runtime Interface is shown in Figure 17.3
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o Radio Butttons - O

T-Shirt Color

O

® Yellow

You have Chosen

Figure 17.3

Example 17.2 Using Groupbox

Although the user may only select one item at a time, he may make more than one
selection if those items belong to different categories. For example, the user wishes to
choose T-shirt size and color, he needs to select one color and one size, which mean one
selection in each category. In this case, we need to group the radio buttons together
according to the categories. This is easily achieved in Visual Basic 2017 using the

Groupbox control under the container's categories.

In the Visual Basic 2017 IDE, after inserting the Groupbox from the toolbox into the form,
you can proceed to insert the radio buttons into the Groupbox. Only the radio buttons inside
the Groupbox are mutually exclusive, they are not mutually exclusive with the radio buttons
outside the Groupbox. In this example, the user can select one color and one size of the
T-shirt. To design the interface, insert two group boxes. In the first group box, add four radio
buttons and name them as RadioXL, RadioL, RadioM and Radio S respectively. In the
second group box, add three radio buttons and name them RadioRed, RadioBlue and
RadioBeige respectively. Besides that, insert two label control to display the chosen size

and color, name them LbISize and LbIColor respectively. Finally, add a button and name it
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as BtnConfirm. In the code, we shall declare two variables, TSize to indicate the T-shirt size

and TColor ro indicate the T-shirt color.
The Code

0janYl] 3mz "If#gfrajestda[cYk]F\1j 'k /Zb][1A 1 'k %n]FIlj_kb (YR\d]k
"Ift#gtrajeCHdalc

$ae 43ar]A 4#gdgj 'k 3ljaf_

)~ 2Y\ag8,C# ][I\ 4 1F

43ar] d 18,1

%dk]D™ 2Y\ag,C# 1[c]\ 4°]f
43ar] d 1,1

wdkPD”™ 2Y\ag-C# 1[c]\ 47 ]1Ff
43ar] d i-1

%dk] £ 43ar] d 131

%\ )N

)N 2Y\ag2]\C# ][c]\ 47]f
4#gdgj d 12]\i1

%dk]D™ 2Y\ag"dm]C# J[c]I\ 47 ]f
4#gdgj d 17dm]i

%dk] £ 4#gdgj d i"Ja_]i

%\ )"

,Zd3ar]C4]pl d 43ar]
,Zd[gdgjC4]pl d 4#gdgj

%\ 3mz

The Runtime Interface is shown in Figure 17.5
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a Multiple Choices
T-Shirt Selection
Size Color
® XL ) Red
O L =
B ) Blue
M
s (@ Beige
Your Selection
Size XL
Confirm
Color |Beige
Figure 17.5
Summary
0 Insection 17.1, you have learned how to use the check box
0 Insection 17.2, you have learned how to use the radio button
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Chapter 18 Errors Handling

K Understand the concept of errors handling

K Learn how to handle errors using On Error Goto Syntax

K Learn how to handle errors using Try&.Catche&.End Try Structure

18.1 Introduction

Errors often occur due to incorrect input from the user. For example, the user might make
the mistake of attempting to enter text (string) to a box that is designed to handle only
numeric values such as the weight of a person, the computer will not be able to perform
arithmetic calculation for text therefore will create an error. These errors are known as

synchronous errors.

Therefore, a good programmer should be more alert to the parts of program that could
trigger errors and should write errors handling code to help the user in managing the errors.
Writing errors handling code is a good practice for programmers, so do not try to finish a
program fast by omitting the errors handling code. However, there should not be too many
errors handling code in the program as it creates problems for the programmer to maintain
and troubleshoot the program later. Visual Basic 2017 has improved a lot in its built-in
errors handling capabilities compared to Visual Basic 6. For example, when the user
attempts to divide a number by zero, Visual Basic 2017 will not return an error message but

gives the (infinityl as the answer.

18.2 Using On Error GoTo Syntax

Visual Basic 2017 still supports the VB6 errors handling syntax that is the On Error GoTo
program_label structure. Although it has a more advanced error handling method, we shall
deal with that later. We shall now learn how to write errors handling code in Visual Basic

2017. The syntax for errors handling is

/T %Jjgj "94g hjg_jYeédYZ]d
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* program_label is the section of code that is designed by the programmer to handle the
error committed by the user. Once an error is detected, the program will jump to the

program_label section for error handling.

Example 18.1 Division Errors

In this example, we will deal with the error of entering non-numeric data into the text boxes
that supposed to hold numeric values. The program_label here is error_handler. when the
user enters a non-numeric values into the text boxes, the error message will display the text
00ne or both of the entries is/are non-numericlo. If no error occurs, it will display the correct

answer. Try it out yourself.
The Code

OjanYl] 3mz "If#Ydé#da[cYK]F\]J 'k /zZb][1A ] 'k wn]FI1j_kp (YRA\d]k
"If#YdC#da[c

,Zdé%j j-k_C6akazd] d &Ydk]

$ae "ajkl.meA k][gf\.me 'k $gmzd]

/f %3joj "g94g 13Jgie Y\d]j

Najkl.me d 4pl.meuC4]pl

k][gf\.me d 4pl.melC4]pl

,Zdé1Tko]jC4]pl d ~ajkl.me x k][gf\.me

%pal 3mz 14g hjIn]fl 1jjgj YFf\daf_ In]f I'] afhmlk Yj] nYda\
13Jgie YR\d]j&

,Zdé1fko]jC4]pl d 1%jjgji

,Zdé%jj-k_C6akazd] d 4jm]

,Zdé%jj-k C4]pl d i/F] gj zgl™ g~ I'] ]fljalk akxYj] fgfEfme]ja[E 4jq
Y_YafEfl

%\ 3mz

The runtime interface is shown in Figure 18.1
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Number 1 11200

|ah::

Mumber 1 =— HNumber2 -_ Ermror

Calculate

Figure 18.1

*Please note that division by zero in Visual Basic 2017 no longer gives an error message,

but it displays the answer as Infinity.

18.3 Errors Handling using Try...Catch...End Try Structure

Visual Basic 2017 has adopted a new approach in handling errors, or rather exceptions
handling. It is supposed to be more efficient than the old On Error Goto method, where it

can handle various types of errors within the TryeCatch&End Try structure.

The structure looks like this

4jq
klYl]e]flk
#YI1[™ Jp[dhlagfénYjaYzd] 'k %p[]hlagf
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klYl]e]flk 1g \]Yd oal™ ]p[]hlagfk
%\ 4jq

Example 18.2 Data Type Mismatch Error

OjanYl] 3mz "If#Ydé#da[cYK]T\]1j 'k /7zZb][1A ] 'k %n]FI1lj kb (YRA\d]k
"IT#YdC#da[c

,Zdé%j j-k_C6akazd] d &Ydk]

$ae "ajkl.meA k][gf\.meA Yfko]j 'k $gmzd]

4jq

Najkl.me d 4pl.meuC4]pl

k][gf\.me d 4pl.melC4]pl

Yfko]j d Majkl.me x k][gf\.me

,Zdé1fko]jC4]pl d Yfko]lj

#YI[" 1p 'k %p[]hlagf

,Zdé1fko]jC4]pl d 1%jjgji

,Zdé%j j-k_C6akazd] d 4jm]

,Zdé%jj-k C4lpl d T /f] g~ I'] Ifljalk ak fgl Y fmeZ]jE 4jq Y_YafEi
%\ 4jq

%\ 3mZ

The runtime interface is shown in Figure 18.2
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MNumber 1

Mumber 1 — Number2 -_— Ermror

Calculate

Figure 18.2

Summary

O«

In section 18.1, you have learned the concept of errors handling

O«

In section 18.2, you have learned how to handle errors using On Error Goto Syntax

(@]

In section 18.3, you have learned how to handle errors using TryeCatcheEnd Try

Structure
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Chapter 19 Object Oriented Programming

K Understand the concepts of object-oriented programming

19.1 Concepts of Object-Oriented Programming

In order for a programming language to qualify as an object-oriented programming
language, it must have three core technologies namely encapsulation, inheritance and

polymorphism. These three terms are explained below:

19.1.1 Encapsulation

Encapsulation refers to the creation of self-contained modules that bind processing
functions to the data. These user-defined data types are called classes. Each class
contains data as well as a set of methods which manipulate the data. The data components
of a class are called instance variables and one instance of a class is an object. For
example, in a library system, a class could be member, and John and Sharon could be two

instances (two objects) of the library class.

19.1.2 Inheritance

Classes are created according to hierarchies, and inheritance allows the structure and
methods in one class to be passed down the hierarchy. That means less programming is
required when adding functions to complex systems. If a step is added at the bottom of a
hierarchy, then only the processing and data associated with that unique step needs to be

added. Everything else about that step is inherited.

19.1.3 Polymorphism

Object-oriented programming allows procedures about objects to be created whose exact
type is not known until runtime. For example, a screen cursor may change its shape from
an arrow to a line depending on the program mode. The routine to move the cursor on
screen in response to mouse movement would be written for ficursor,0 and polymorphism
allows that cursor to take on whatever shape is required at runtime. It also allows new

shapes to be easily integrated.
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19.2 Creating Class

Visual Basic 2017 allows users to write programs that break down into modules. These
modules represent the real-world objects and are known as classes or types. An object can
be created out of a class and it is known as an instance of the class. A class can also
comprise subclass. For example, apple tree is a subclass of the plant class and the apple in
your backyard is an instance of the apple tree class. Another example is student class is a
subclass of the human class while your son John is an instance of the student class.A class
consists of data members as well as methods. In Visual Basic 2017, the program structure

to define a Human class can be written as follows:

OmZda[ #dYkk (meYf

ISYIY -Jezljk

OjanYl] .Ye] 'k 3ljaf_
0janY1] "ajI~\YI] !k 3ljaf_
0janY1] "Jf\1j 'k 3ljaf_
ojanY1] ' 1 'k )FI1_1j
-1 g\k

/n]jja\Yzd] 3mz 3 go)f~gYp
-1kkY_]"gpC3 goY.Ye]p
-TkkY_]"gpC3 goY"ajI \YI]b
-1kkY_]"gpC3~goY"If\]1jp
-1kkY_]"gpC3 goY! b

%\ 3mz

%\ #dYKk

Another Example:

OmZda[ #dYkk #Yj

1$YlY -JeZ]ljk

OjanYl] "jYf\ Ik 3ljaf_
OjanYl] -g\]d 'k 3ljaf_
OjanYl] 9]Yj -Y\] 'k 3ljaf_



0janY1] #Yhy[alq 'k )FI1]_1j
-1 g\k

/n]jja\Yzd] 3mz 3 go)f gYp
-1kkY_1"gpC3 goY"jYF\p
-1kkY_]1"gpC3 goY-g\]db
-TkkY_1"gpC3 goY9]Yj -Y\]b
-1kkY_]"gpC3 goY#YhY[algp
%\ 3mz

%\ #dYkk

Example 19.1 BMI Calculator
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Let us look at one example on how to create a class. The following example shows you

how to create a class that can calculate your BMI (Body Mass Index).

To create class, start Visual Basic 2017 as usual and choose Windows Applications. In the

Visual Basic 2017 IDE, click on Project on the menu bar and select Add Class, the Add

New Item dialog appears, as shown in Figure 19.1

4 Installed Sort by: | Default

4 Common ltems
Code
Data
General

Class

Module

Windows Forms
WPF

Windows Form

b Online User Control

Uzer Control (WPF)

About Box

ADOMET Entity Data Model

Application Manifest File

B
\ CodeFile

Custom Control

DataSet

Click here to go online and find templates.

Commeon ltems

Common ltems

Common ltems

Common ltems

Commeon ltems

Common ltems

Commeon ltems

Common ltems

Common ltems

Common ltems

Commeon ltems

e

Search Installed Templates (Ctrl+E)

Type: Common ltems
An empty class definition

p-

Add

| | Cancel
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Figure 19.1

The default class Classl.vb will appear as a new tab with a code window. Rename the

class as MyClass.vb. Rename the form as MyFirstClass.vb.
Now, in the MyClass.vb window, create a new class MyClassl and enter the following code

OmzZda[ #dYkk -g#dYkku

omzda[ &mf[lagf "-)Y"qg6Yd “Ja_ "I 'k 3af _d]A "g6Yd o]a "I 'k 3af d]p
"-) d &gjeYlYYo]a “Ib x Y ]a_~1 ¢ GPA fuCuip

%\ &mf[lagf

%F\ #dYkk

Now you have created a class (an object) called MyClassl1 with a method known as BMI.

To use the BMI class, insert a button into the form and click on the button to enter the

following code:

OjanYl] 3mz “If'-)é#da[cYkIF\1j 'k /zb][1A 1 'k %n]FI11j_kb (YA\d]k
"I1f'-)C#dafc

$ae -q/Zb][1 'k /Zb][!

$ae “A o 'k 3af _d]

_q/Zb][1 d .Jo -qHdYkKGYP

S d )FhmivgpYi7 Yl ak qgmj “Ja_ "l af e]l]jip

o d )fhmI"gpYi7 Yl ak qgmj o]a "I af c_ib
-TkKY_71""gpC3~goY-q/Zb][IC"-)Y A obb

%\ 3mz

When you run this program and click the button, the user will be presented with two input
boxes to enter his or her height and weight subsequently and the value of BMI will be

shown in a pop-up message box, as shown in the figures below:
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What is your height in meter

Figure 19.2

What is your weight in kg

Figure 19.3

Your BEMI is 24,69

Figure 19.4

Summary
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0 In section 19.1, you have learned the concepts of object-oriented programming

0 In section 19.2, you have learned how to create a class

Chapter 20 Creating Graphics

=

Understand the concepts of Graphics Creation

=

Learn how to create the Graphics object

=

Learn how to create the Pen object

=

Learn how to draw a line

=

Learn how to create a rectangle

=

Learn how to customize lifestyle

=

Learn how to draw an ellipse

=

Learn how to draw a circle

=

Learn how to draw text

A

Learn how to draw a polygon

=

Learn how to draw a pie

=

Learn how to draw fill shapes with colors

20.1 Introduction

Creating graphics was easy in earlier versions of Visual Basic because they have built-in
drawing tools. For example, In Visual Basic 6, the drawing tools are included in the toolbox
where the programmer just need to drag the shape controls into the form to create
rectangle, square, ellipse, circle and more. However, its simplicity has the shortcomings;

you do not have many choices in creating customized graphics.

Since Visual Basic evolved into an object-oriented programming language under the VB.net
framework, shape controls are no longer available. Now the programmer must write code to
create various shapes and drawings. Even though the learning curve is steeper, the
programmer can write powerful code to create all kinds of graphics. You can even design

your own controls
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Visual Basic 2017 offers various graphics capabilities that enable programmers to write
code that can create all kinds of shapes and even fonts. In this chapter, you will learn how

to write code to draw lines and shapes on the Visual Basic 2017 IDE.

20.2 Creating the Graphics Object

Before you can draw anything on a form, you need to create the Graphics object in Visual
Basic 2017. A graphics object is created using the #j]Y1]"jYh a[kYpémethod. You can

create a graphics object that draw to the form itself or a control.

To draw graphics on the default form, you can use the following statement:
$ae eq"jYh a[k 'k "jYh a[k d e]C#j1Y1]1"jYh a[k

To draw in a picture box, you can use the following statement:

$ae eq"jYh a[k 'k "jYh a[k d Oa[Imj]"gpuC#j]YI]"jYh a[k

You can also use the text box as a drawing canvas, the statement is:

$ae eq"jYh a[k 'k "jYh a[k d 4]pl"gpuC#j]YI]"jYh a[k

The Graphics object that is created does not draw anything on the screen until you call the
methods of the Graphics object. In addition, you need to create the O]f object as the

drawing tool. We shall examine the code that can create a pen in the following section.

20.3 Creating the Pen Object

A 0]f can be created using the following code:
eq0]f d .Jo O]FY"jmk JkC#gdgjA ,af]7a\l"p

eq0]f is a O]f variable. You can use any variable name instead of eqO]f. The first

argument of the pen object defines the color of the drawing line and the second argument



148

defines the width of the drawing line. For example, the following code created a pen that

can draw a dark magenta line and the width of the line is 10 pixels:
eq0]f d .Jo O]FY"jmk TkC$Yjc-Y_TFIYA aub

You can also create a 0] f using the following statement:
$ae eq0]f 'k O]f

eq0]f d .Jo 0]fY$jYoaf C#gdgjC'dm]A pb

Where the first argument defines the color and the second argument is the width of the
drawing line. Having created the Graphics and the Pen objects, you are now ready to draw

graphics on the screen.

20.4 Drawing a Line

The method to draw a straight line is $jYodaf]. Let us illustrate how to draw a straight line

with an example.

Example 20.1 Drawing a Straight Line

OjanYl] 3mZ “If$jYos#da[cYkIF\1j 'k 7Zb][1A 1 'k %n]FI1j_kp (YRA\d]k
"IF$jYoC#da[c

$ae eq"jYh a[k 'k "jYh a[k d -JC#j]1Y1]1"jYh a[k

$ae eq0]f 'k O]f

eq0]f d .Jo O]FY"jmk TkC$Yjc-Y_TFIYA Qub

eq"jYh a[kC$jYo,af]YeqO]fA YyuA GavA QGOUA pub

%\ 3mz

The second line of the code creates the Graphics object and the third and fourth line create
the O]f object. The fifth draw a line on the Form using the DrawLine method. The first
argument use the Pen object created by you, the second argument and the third arguments
define the coordinate the starting point of the line, the fourth and the last arguments define

the ending coordinate of the line. The syntax of the $jYodaf] method is
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gZb][1C$jYo,af]YO]FA puA quA pOA qdb

In the example, the starting coordinate is (60,80) and the ending coordinate is (220,50).

Figure 20.1 shows the line created by the program.

oc'  Creating Graphics - [

=

Figure 20.1

20.5 Drawing Lines that Connect Multiple Points

In section 20.4, we have learned to draw a straight line that connect two points. Now we
shall learn how to draw straight lines that connect multiple points. The method is

$jYodaflk and the syntax is

"jYh a[kC$jYo,af]kY0]Fi OgaflVbp



Notice that the method to draw a straight line is $jYo,af] whereas the method to draw
multiple lines is $jYodaf]k. The points can be defined using the OgaflYp array with the

following syntax:

OgaflYp d ahgafluA hgaflOA hgafliA hgaflyACCCCCCCCCCCCCa
We need to declare the array using the $ae keyword, as follows:
$ae -qOgaflk 'k OgaflYb d ahgafluA hgafloA hgafluA hgaflyACCCCCa

In addition, each point be declared using the $ae keyword, as follows:

$ae hgafli Yk .Jo Ogafl YpuAqup
$ae hgafl( Yk .Jo Ogafl YpOAqap
$ae hgafli Yk .Jo Ogafl YpuAqip

Let us examine the following example.

Example 20.2 Drawing Lines that Connect Multiple Points

0janYl] 3mZ "1f$jYo,af]é#da[cYk]f\1j 'k /zb][1A ] 'k %n]FI1'j kb (YR\d]k
"If$jYo,af]C#dafc
$ae hgafli 'k .Jo OgaflIYUuA uub
$ae hgafld 'k .Jo OgafIVAUA Gpp
$ae hgafli 'k .Jo OgafIYGUUA pb
$ae hgafly 'k .Jo OgaflYGQuuA Adp
$ae hgaflp 'k .Jo OgaflYupuA Adb
$ae hgafly 'k .Jo OgaflYUUUA Gpup
$ae hgaflA 1k .Jo OgafIYOUA GUGP
$ae eqOgaflk 'k OgaflYb d ahgafluA hgaflOA hgafluA hgaflyA hgaflpA
hgaflyA hgaflAa
$ae eq"jYha[k 'k "jYh a[k d -JC#j1Y1]1"jYh a[k
$ae eq0]f 'k O]fF
eqO]f d .Jo OJFY"jmk TkC/jYF J2]\A b
eq"jYh a[kC$jYo,af]kYeq0]fA eqOgaflkb
%\ 3mz

The output interface is as shown in Figure 20.2

150
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Formi = O x

Draw Line

Figure 20.2

20.6 Drawing a curve that Connect Multiple Points

In this section, we shall learn how to draw a curve that connects multiple points. To draw a
curve, we use the $jYo#mjn]YP method and the syntax is

" jYh~a[kC$jYo#mjn]Y0]FA OgaflyYbp

The points can be defined using the 0gaflYP array with the following syntax:
OgaflYb d ahgafluA hgaflOA hgafluA hgaflyACCCCCCCCCCCCCa

We need to declare the array using the Dim keyword, as follows:

$ae -q0gaflk Yk OgaflYp d ahgafluA hgafl0A hgafliA hgaflyACCCCCa
In addition, each point must be declared using the Dim keyword, as follows:

$ae hgafli Yk _.Jo Ogafl YpuAqub
$ae hgafli Yk .Jo Ogafl YpOAqap
$ae hgafli Yk .Jo Ogafl YpiAqip

Example 20.3 Drawing a Curve that Connect Multiple Points

OjanYl] 3mz "If$jYo#mjn]e#da[cYK]F\]j 'k 7Zb][IA ] 'k wn]FI1j_kp (YR\d]k
"If$jYo#mjn]CHdalc



$ae
$ae
$ae
$ae
$ae
$ae
$ae
$ae

hgafla
hgafld
hgafli
hgafly
hgaflp
hgafly
hgafIA

Tk
Tk
Tk
Tk
Tk
Tk
Tk

-Jo
-Jo
-Jo
-Jo
-Jo
-Jo
-Jo
eqOgaflk 'k OgaflYp d ahgafluA hgaflOA hgafliA hgaflyA hgaflpA

hgaflyA hgaflAa

$ae eq jYh a[k 'k "jyh a[k d -JC#i1Y1]1"jYh a[k

$ae eq0]f 'k O]f

%\

The output interface is as shown in Figure 20.3

eq0]f d .Jo O]FY"jmk TkC$Yjc-Y_JFIYA Op
eq"jYh a[kC$jYo#mjn]YeqO]fA eqOgaflkp

3mZ

Form1

OgafIYUOA Gop
0gafIYAUA Gpp
OgafIVGUuA pp
OgafIVOutA Aup
OgaflYiupuA Aup
OgaflYUudA upup
0gafIVGUA GoUp

Draw Curve

Figure 20.3

20.7 Drawing Quadratic Curve
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In this section, we shall learn how to draw a quadratic curve. To do this, we need to adjust

the coordinate system of the drawing surface. The default origin of the drawing surface of

the object such as the form or the picture box is at the upper left corner. We can move its
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origin to another point using the 43YfkdY1]4jYfk~gje method of the Graphics class, the

syntax is as follows:

-q"jYh~a[kC4jYFkdY1]4jYFk rgjeY\pAdpuA \gkdqup
where (x1,y1) is the new origin.

Example 20.4 Drawing a Quadratic Curve

In this example, we want to draw a quadratic graph for the following quadratic function:
y=x>-3x+1

First, we insert a picture box as the drawing canvas. Set its size to 500, 300 which means
its width=500 pixels and height=300 pixels. We wish to move the origin to the middle of

x-axis and close to x-axis, so we set its origin using the following syntax:
eq"jYh a[kC4jYFkdY1]4j YTk rgjeY\pEdapuA \gEdOApp

Next, we must declare a point array so that we can use the &gjCCC.]pl loop to generate
points for the quadratic equation. After generating the points, we can use the $jYo#mjn]

method to draw the curve.

The equation x =i - 250 is to make sure the point start from -250 and end at 250. The
equationy =300 - (x 2 - 3 *x + 1) is to ensure the point start from the bottom instead of
the top of the drawing canvas. We divide it by 200 to reduce the values of the y-coordinates

so that it will not go out of bound.
The Code

OjanYl] hYpuub 'k Ogafl
0janYl] 3mZ "1f$jYo#mjn]é#da[cYk]F\]j 'k 7Zb][1A 1 'k %n]fI'j kb (YRA\d]k
"IF$jYo#mjn]CH#da[c
$ae pA gA a 'k $gmzd]
&gj a d U 4g pud
p daE (pu
qd Yool EYp g OE G AP E abp x GOU
hYap d .Jo OgaflYpA gb
-Ipl
$ae eq"jYh a[k 'k "jyh a[k d -g#YfnYkC#j1Y1]"jYh a[k
$ae eq0]f 'k O]f
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eq"jYh a[kC4jYFkdY1]4jYFkrgjeY\pEdapuA \gkdOApp
eqO]f d .Jo O]FY"jmk JkC$Yjc-Y_JFIVA ap
eq"jYh a[kC$jYo#mjn]YeqO]fA hp
eq"jYh~a[kC$akhgk]Yp

%\ 3mz

The output is as shown in Figure 20.4.8

Quadratic Curve

0 (0,0)

Draw Curve

Figure 20.4é

20.8 Drawing Sine Curve

The Sin function returns the sine value of an angle. We must convert the angle to radian as
Visual Basic 2017 cannot deal with an angle in degree. The conversion is based on the

following equation:
“ radian= 180U

so 1U="/180 radian
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The issue is how to get the exact value of “? We can use ~=3.14159 but it will not be

accurate. To get the exact value of ~, we use the arc sine function, i.e. is Asin.

Using the equation  sin("/2)=1, so Asin(1)="/2, therefore, “=2Asin(1). Therefore, The

syntax of the Sin function in Visual Basic 2017 is
-YI"C3afY!f _d] af jY\aYfp

Example 20.5 Drawing a Sine Curve

In this example, we insert a picture box and fix its size as 600, 300 which means its width is
600 and its height is 300. Based as the same principle as in Example 20.3, we shift the
origin to (300, 180) using the 4j3YTkdY1]4jYfk~gje method. The sine function in VB2017

is
q d EY-YI C3afYYha & pp x ualbp & &l

We use the negative to accommodate to the new coordinate system. We multiply it by 80

so that the value is big enough for the coordinate y to be visible on the drawing canvas.
The Code

OmzZda[ #dYkk &gjeu
OjanYl] hYyoub 'k Ogafl
OjanYl] 3mz "If$jYo#mjn]é#da[cYK]F\]J 'k /7Zb][IA ] 'k %n]fI'j_ kb (YR\d]k
"If$jYo#mjn]CHdalc
$ae pA gA a 'k $gmzd]
$ae ha 'k 3af _d]
ha d 0 & -YI"Clkafyap
&gj a d u 4g yuu
pdaE Gou
q d EY-YIC3afYYha & pb x taubb & al
hyap d .Jo OgaflYpA gb
-]pl
$ae eq"jYh a[k 'k "jYh a[k d -g#YfnYKC#j]YI]"jYh a[k
$ae eqO0]f 'k O]F
eq"jYh a[kC4jYTkdY1]4jYTfkrgjeY\pEdituA \gkdaaup
eq0]f d .Jo OJFY"jmk JKC$Yjc-Y_JFIYA b
eq"jYh a[kC$jYo,af]YeqO]FA OA GOOA OA EQOUP
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eq"jYh a[kC$jYo,af]YeqO]fA EGOUA OA GUUA up
eq"jYh a[kC$jYo#mjn]YeqO]fA hp
eq"jYh a[kC$akhgk]Yp

%\ 3mZ
%\ #dYkk

The output is shown in Figure 20.5

Sine Curve

Draw

Figure 20.5

20.9 Drawing a Rectangle

To draw a rectangle on the default form in Visual Basic 2017, there are two ways:

(DThe first is to draw a rectangle directly using the $jYo2][1YT_d] method by specifying its
upper-left corner coordinates and it width and height. You also need to create a Graphics
and a Pen object to handle the actual drawing. The method of the Graphics object to draw

the rectangle is $jYo2][1YT_d] .
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The syntax is:
eq"jYhh a[kC$jYo2][1YF_d]YeqO]fA 8A 9A oa\l"A “Ja_"Ip

Where eq”jYh a[k is the variable name of the "jYh a[k object and eqO]f is the variable
name of the O]f object created by you. You can use any valid and meaningful variable
names. X, Y is the coordinate of the upper left corner of the rectangle while width and

height are self-explanatory, i.e., the width and height of the rectangle.
The code is as follows:

$ae eq0]f 'k O]f

eq0]f d .Jo 0]fY$jYoaf C#gdgjC'dm]A pb

$ae eqjYh a[k 'k "jYh a[k d -JC#j1YIT"jYh a[k
eq"jYh a[kC$jYo2][IYF_d]YeqO]fA OA OA GOUA pub

(i) The second way is to create a rectangle object first and then draw this triangle using the

$j3Yo2][1YT_d] method. The syntax is as shown below:

eq"jYh a[kC$jYo2][1YF_d]Yeq0]fAeq2][1YF_d]P

where eq2][1YT_d] is the rectangle object created by you, the user.
The code to create a rectangle object is as shown below:

$ae eq2][1YF_d] 'k .Jo 2J[1Yf_d]
eq2][IC8 d uu

eg2][IC9 d au

eg2][IC7a\l" d uuu
eq2][ICJa_"1 d pu

You can also create a rectangle object using a one-line code as follows:

$ae eq2][1YF d] 'k .Jo 2][1YF_d]V8A9koa\l"A “Ja_~Ip



158

The code to draw the above rectangle is
eq"jYh a[kC$jYo2][1YF_d]YeqO]fA eq2][IYF _d]P

20.10 Customizing Line Style of the Pen Object

The shape we draw so far are drawn with solid line, we can customize the line style of the
Pen object so that we have dotted line, line consisting of dashes and more. For example,

the syntax to draw with dotted line is shown below.
eq0]fCsYk™3lgd]dsjYoaf C$HjYoaf 0$CHYKk™31qd]Csgl

The last argument Dot specifies a line DashStyle value, a line that makes up of dots here.
Other DashStyles values are $Yk™A $Yk™ $glA $Yk™$gl$gl and 3gda\. The following code

draws a rectangle with blue dotted line, as shown in Figure 20.6.

Example 20.6 Drawing a Rectangle with DashStyle

OjanYl] 3mz "mllgfué#dal[cY"g6Yd kJf\]j 'k 3gkl]eC/zb][IA "g6Yd ] 'k
3gk1]eCun]FI11j_kb (YR\d]k "mllgfuC#da[c$ae eq0]f 'k O]F

eq0]f d .Jo 0]fY$jYoaf C#gdgjC'dm]A pb

$ae eq jYh~a[k 'k "jYh~a[k d -]JC#j]1YI1"jYh a[k

eq0]fCsYk™31qd] d $jYoaf CHjYoaf 0SCHYk 31qd]Csgl

eq"jYh a[kC$jYo2][1YF_d]YeqO]fA GUA GUA GOOA pub

%\ 3mz
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Figure 20.6

If you change the DashStyle value to DashDotDot, you will get the rectangle as shown in
Figure 20.7

Figure 20.7
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20.11 Drawing an Ellipse

Now we shall learn how to draw ellipse and circle. First, we need to understand the
principle behind drawing an ellipse in Visual Basic 2017. The basic structure of most
shapes is a rectangle, ellipse is no exception. Ellipse is an oval shape that is bounded by a

rectangle, as shown in Figure 20.7

Figure 20.8

Therefore, we need to create a Rectangle object before we can draw an ellipse. This
rectangle serves as a bounding rectangle for the ellipse. However, you still need to use
the $jYo%ddahk] method to finish the job. On the other hand, we can also draw an ellipse
with the $jYo%ddahk] method without first creating a rectangle. We shall show you both
ways. In the first method, letis say you have created a rectangle object known as
eg2][1YT_d] and a pen object as eq0]f, then you can draw an ellipse using the following

statement:
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eq"jYh a[kC$jYouddahk]Yeq0]FA eq2][1YF_d]p
* Assume you have also already created the Graphics object eq®jYh a[k.

Example 20.7 Drawing an Ellipse

OjanYl] 3mz "If$jYoé#da[cYK]T\]j 'k /7Zb][1A ] 'k %n]FI1j_kb (YR\d]k
"If$jYoC#dalc

$ae eq0]f 'k O]f

eq0]f d .Jo 0]FY$jYoaFf C#gdgjC$Yjcamjimgak]A pp
$ae eq"jYh~a[k 'k "jYh~a[k d -]JC#j]YI]1"jYh a[k
$ae eq2][IYFf_d] 'k .Jo 2][IYf_d]

eq2][1Yf_d]C8 d yu

eg2][1YT _d]C9 d tu

eq2][1YFf_d]C7a\l” d aQuu

eq2][IYf_d]¢a_"1 d auu

eq"jYh a[kC$jYouddahk]Yeq0]fA eq2][1YF_d]p

%\ 3mz

The output image is shown in Figure 20.9
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Figure 20.9

The second method is using the $jYo%ddahk] method without creating a rectangle object.

Off course you still have to create the Graphics and the Pen objects. The syntax is:
eq"jYh a[kC$jYouddahk]Yeq0]fA 8A9A7a\I"A (Ja_"Ib

Where (X,Y) are the coordinates of the upper left corner of the bounding rectangle, width is

the width of the ellipse and height is the height of the ellipse.

Example 20.8 Drawing an Ellipse

0janYl] 3mz "If$jYoe#da[cYk]F\]j 'k 7Zb][1A ] 'k %n]fI1j kb (YA\d]k
"1f$jYoCH#da[c

$ae eq0]f 'k O]f

eq0]f d .Jo 0]fY$jYoaf C#gdgjC$Yjcamjimgak]A pp

$ae eq"jYha[k 'k "jYh a[k d -JC#j1Y1]1"jYh a[k

eq" jYh~a[kC$jYo%ddahk]YeqO]FA yUA GOA GUUA Goub

%\ 3mZ
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20.12 Drawing a Circle

After you have learned how to draw an ellipse, drawing a circle becomes quite simple. We
use the same methods used in the preceding section but modify the width and height so

that they are of the same values.

The following examples draw the same circle.

Example 20.9 Draw a Circle

$ae eq0]f 'k O]f

eq0]f d .Jo 0]FfY$jYoaf C#gdgjC$Yjcamjimgak]A pb
$ae eq"jYh a[k 'k "jyh a[k d -]C#j]1YI]1"jYh a[k
$ae eq2][1YF d] 'k .Jo 2][IYF d]

eq2][1YF_d]C8 d Au

eq2][1YF_d]CO d uu

eq2][1YF_d]C7a\l" d Guu

eq2][1YF_d]C(Ja "1 d au

eq"jYh a[kC$jYohddahk]YeqO]fA eq2][1YF _d]b

Note: You may use this line to define the coordinates and size of the circle.
eq"jYh a[kC$jYouddahk]YeqO]FA AGA GOA GOOA Goup

The output image is shown in Figure 20.10
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o Circle ==

‘Draw‘

Figure 20.10

20.13 Drawing Text

In order to draw text on the screen, we can use the DrawString method. The format is as

follows:
eq"jYh a[kC$jYo3ljaf Yeqd]plA eqégflA eqzjmk™A 8 A 9b

Where eq”jYh a[k is the Graphics object, myText is the text you wish to display on the
screen, myFont is the font object created by you, myBrush is the brush style created by you

and X, Y are the coordinates of upper left corner of the Text.
You can create the Font object in visual basic 2017 using the following statement:
eq&gfl d .Jo 3gkl]eC$jYoaf C&gFIVi6]J\YFYiA Qup

Where the first argument of the font is the font typeface, and the second argument is the
font size. You can add a third argument as font style, either bold, italic, underline. Here are

the examples:

eq&gfl d .Jo 3gkl]eC$jYoaf C&gFIYi6]j\YFYTA GQuA &gFfI31qd]C 'gd\p
eqdgfl d .Jo 3gkl]eC$jYoaf C&gFIVi6]J\YFYTA QuA &gFI31qd]C5F\]jdaf]p
eqdgfl d .Jo 3gkl]eC$jYoaf C&gFIVie]j\YFYiA QuA &gFl31qd]C)IYda[p
eq&gfl d .Jo 3gkl]eC$jYoaf C&gFIVie]J\YFYiA QuA &gFI31qd]C2]_mdYjbé
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To create your Brush object, you can use the following statement:

$ae eq"jmk™ 'k "jmk>

eq"jmk> d .Jo $jYoaf C3gda\"jmk Y#gdgjC"jmk #gdgjPpé

Besides the seven colors, some of the common Brush colors are AliceBlue, AquaMarine
Beige, DarkMagenta, DrarkOliveGreen, SkyBlue and more. You donit have to remember

the names of all the colors, the intelliSense will let you browse through the colors in a

drop-down menu once you type the dot after the word Color.

Now we shall proceed to draw the font using the sample code in Example 20.9, as follows:

Example 20.10 Drawing Text

OjanYl] 3mZ "I1f$jYos#da[cYK]F\]j 'k 7Zb][1A T 'k %n]F11j_kb (YR\d]k
"If$jYoC#da[c

$ae eq jYh a[k 'k "jyh a[k d -JC#jIYIT"jYh a[k

$ae eq&gfl 'k &gfl

$ae eq"jmk™ Tk "jmk”

eq"jmk> d .Jo $jYoaf C3gda\"jmk Y#gdgjC$Yjc/j[ a\p

eq&gfl d .Jo 3gkl]eC$jYoaf C&gFIYie]j\YFYTA QUA &gfl31qd]C5f\]jdaf]P
eq"jYh a[k¢$jYo3ljaf Yieakmyd "Yka[ QUUATA eq&gfIA eq"jmk A GUA Gup
%\ 3mz

The runtime interface is as shown in Figure 20.11
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Draw Text

Visual Basic 2017

Draw Text

Figure 20.11

The preceding example can be modified if you do not want to create the Font and the Brush
objects. You can use the font of an existing object such as the Form and the System
Colors. Replace the last line in the preceding example with this line (you need to delete the

lines that create the Brush and the Font objects as well)

eq"jYh a[kC$jYo3ljaf Yieakmyd "Yka[ GQUUATA e]C&gfIA
3gkI]eC$jYoaf Cjmk TkCSYjc/J[ a\A GUA aub

You can also add a input box to let the user enter his or her message then display the
message on the screen. Besides that, you can insert a picture box and draw text on it
instead of drawing on the form. In this example, insert a picture box and rename it as
MyPicBox.6 Now, when you declare the Graphics object, you use the object MyPicBox

instead of Me (the Form object)

The Code is as shown in Example 20.11



Example 20.11 Drawing Text Input by the User

0janYl] 3mz "I1f$jYod]plé#da[cYk]T\]j 'k /Zb][1A ] 'k %n]FI1j_kb (YR\d]k
"1f$jYo4]plCHda[c

$ae eq"jYh a[k 'k "jYh a[k d -goa["gpC#j]Y1]"jYh a[k

$ae eq&gfl 'k &gfl

$ae eq"jmk™ Tk "jmk”

$ae mk]j-k_ 'k 3ljaf_

mk]j-k_ d )fhmI"gpYi7 Yl ak qgmj e]kkY_JETA i-]kkY_] %fljq &gjeiA
T%F11j qgmj e]kkY 1 “1i1fA GuoA auap

eq"jmk> d .Jo $jYoaf C3gda\"jmk Y#gdgjCSYjc/j[ a\p

eqdgfl d .Jo 3gkl]eC$jYoaf C&gFIYi6e]j\YFYTA QUA &gFI31qd]C5f\]jdaf]P
eq"jYh a[kc$jYo3ljaf Ymk]j-k A eq&gfIA eq"jmk A GUA Gob

%F\ 3mzé

The runtime interfaces are shown in Figure 20.12 and 20.13

Message Entry Form

What is your message?

Happy Mew Year

Figure 20.12
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Draw Text

Happy New Year

Draw Text

Figure 20.13

20.14 Drawing Polygons

Polygon is a closed plane figure bounded by three or more straight sides. To draw a
polygon on the screen, we need to define the coordinates of all the points (also known as
vertices) that joined up to form the polygon. The syntax to defines the points of a polygon

with vertices A1,A2,A3,Ad& & .Anis as follows.

$ae 10 'k .Jo OgaflY8UGA9UP
$ae 10 'k .Jo OgaflY8UA9nP
$ae !0 'k .Jo OgaflY8iA9uP
$ae !y 'k .Jo OgaflY8yA9yb
¢

¢
$ae !f Yk .Jo OgaflY8FA9FP

After declaring the points, we need to define a point structure that group all the points

together using the following syntax:

$ae eqOgaflk 'k OgaflYb d &l0A 'OA VOACCCCAIfa
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Finally, create the graphics object and use the $jYo0gdq_gf method to draw the polygon

using the following syntax:

$ae eq jYh a[k 'k "jYh a[k d -JC#j]1YI1"jYh a[k
eq"jYh a[kC$jYoOgdg_gfYeq0]fA eqOgaflkp

where eq0]f is the Pen object created using the following syntax:
eq0]f d .Jo 0]fY$jYoaf C#gdgjC'dm]A pb
A triangle is a polygon with three vertices. Let us examine Example 20.10

Example 20.12 Drawing a Triangle

0janYl] 3mz "I1f$jYoettda[cYK]T\]j 'k 7Zb][1A ] 'k %n]fI'j_kp (YR\d]K
"If$jYoC#da[c

$ae eq0]f 'k O]f

$ae ! 'k .Jo OgafIYUUuA uup

$ae " 'k .Jo OgafIYUUuA pub

$ae # 'k .Jo OgaflYyuA upup

$ae eqOgaflk 'k OgaflYp d alA "A #a

eq0]f d .Jo 0]fY$jYoaf C#gdgjC'dm]A pb

$ae eq"jYh~a[k 'k "jYh~a[k d -]JC#j]YI]1"jYh a[k
eq"jYh a[kC$jYoOgdq gfYeqO]fA eqOgaflkp

%\ 3mz

Running the program produces the image as shown in Figure 20.14

Draw Polygon

Dirawva
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Figure 20.14
Example 20.13 Drawing a Quadrilateral

A quadrilateral is a polygon consists of four sides, so you need to define four vertices. The
Code is as follows.

0janYl] 3mz "If$jYoe#da[cYk]F\]j 'k 7Zb][1A ] 'k %n]fl1j kb (YA\d]k
"If$jYoCH#dac
$ae eq0]f 'k O]fF
$ae ! 'k .Jo OgaflYUUuA uup
$ae " 1k .Jo OgaflYGuuA pup
$ae # 1k .Jo OgaflYUOuA Gpub
$ae $ 'k .Jo OgaflYyUuA Quup
$ae eqOgaflk 'k OgaflYp d &lA "A #A $a
eq0]f d .Jo 0]fY$jYoaf C#gdgjC'dm]A pb
$ae eq"jYh a[k 'k "jyh a[k d -]1C#j]1YIT1"jYh a[k
eq"jYh a[kC$jYoOgdq gfYeqO]fA eqOgaflkp
%F\ 3mZ

The output image is as shown in Figure 20.15

Draw Polygon

Drran

Figure 20.15
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20.15 Drawing a Pie

In order to draw a pie, you can use the $jYo0a] method of the graphics object. As usual,

you need to create the Graphics and the Pen objects. The syntax for drawing a pie is:

eq"jYh a[kC$jYo0a]YeqO]fA 8A 9A oa\l™A>Ja 1A 31YjI!f_d]A 30]]h!f d]p

Where X and Y are the coordinates the bounding rectangle, other arguments are
self-explanatory. Both 31Yj1!f_d] and 3o0]]h!f_d] are measured in degree. 30]]h!f _d]é
can take possible or negative values. If the value is positive, it sweeps through clockwise

direction while negative means it sweeps through anticlockwise direction.

Example 20.14 Drawing a pie that sweeps clockwise through 60 degree.

0janYl] 3mZ "I¥$jYoé#da[cYk]F\1j 'k /7Zb][1A 1 'k %n]F11j_kp (YR\d]k
"1f$jYoCH#da[c
$ae eq0]F 'k O]F eq0]f d .Jo O]FY$jYoaf C#gdgjCrdm]A pb
$ae eq jYh a[k 'k "jYh a[k d -1C#jIYIT1"jYh a[k
eq"jYh a[kC$jYo0a]YeqO]FA puApuA GptAdapuAdAyub
%\ 3mz

The output image is as shown in Figure 20.16
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Form

Figure 20.16

20.16 Filling Shapes with Color

There several methods that we can use to fill shapes . They are &add2][1YF_d]A
&add%ddahk] A &addOgdq_gf and &add0a]C

In order to fill the above shapes with color, we need to create the Brush object using the

following syntax:
eq"jmk> d .Jo 3gda\"jmk’Y#gdgjCeqg#gdgjPb

myColor can be any color such as red, blue, yellow and more. You do not have to worry
about the names of the colors because the intellisense will display the colors and enter the

period after the Color keyword.

Example 20.15 Drawing and Filling a Rectangle with Color

The syntax to fill a rectangle with the color defined by the brush object is:

eq"jYh a[kC&add2][1YF_d] Yeq"jmk A 0A 0A apoA apub
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The Code

0janYl] 3mz “I1f$jYoet#da[cYk]f\1j 'k 7zb][1A T 'k %n]f1'j kb (YA\d]k
"If$jYoC#da[c$ae eqO]f 'k O]F

$ae eq"jmk™ Tk "jmk™

$ae eq jYh a[k 'k "jYh a[k d -JC#j1YIT1"jYh a[k

eq0]f d .Jo 0]fY$jYoaf C#gdgjC'dm]A pb

eq"jmk> d .Jo 3gda\"jmkY#gdgjC#gjYdp

eq” jYh a[kC$jYo2][1YF_d]VeqO]fA ypA puA GpuA apup

eq" jYh a[kC&add2][1YF_d]Veq"jmk A ypA puA apuA apup

%\ 3mz

The output is shown in Figure 20.17

Figure 20.17

*Note that if you omit the line eq™jYh~a[kC$jYo2][1YF_d]YeqO]fA ypA puA GplA Gpub,

you will get a solid rectangle without outline, as shown in in Figure 20.18
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Figure 20.18

Example 20.16 Drawing and Filling an Ellipse with Color
The syntax to fill an ellipse with the color defined by the brush object is:
eq"jYh a[kC&add%ddahk] Yeq"jmk A 0A OA GpuA upub

The Code

0janYl] 3mZ “If$jYos#da[cYkIT\1j 'k 7Zb][1A 1 'k %n]FI1j_kp (YRA\d]k
"If$jYoC#da[c

$ae eqO0]f 'k O]F

$ae eq"jmk™ Tk "jmk™

$ae eq jYh a[k 'k "jYh a[k d -JC#j1YIT1"jYh a[k

eq0]f d .Jo 0]fY$jYoaf C#gdgjC'dm]A pb

eq"jmk> d .Jo 3gda\"jmk Y#gdgjC#gjYdp

eq"jYh a[kC$jYosddahk]Yeq0]FA puA puA GavA Guup

eq"jYh a[kC&add%ddahk]Yeq" jmk™A puA puA GaAuA dodp

%\ 3mz

The output interface is as shown in Figure 20.19



175

Figure 20.19

*If you omit the line eq” jYh~a[kC$jYokddahk]YeqO]fA puA puA uavA aaub, you will get

a solid ellipse without outline.

Example 20.17 Drawing and Filling a Polygon with Color

The syntax to fill a polygon with the color defined by the brush object is:

eq"jYh a[kC&add0Ogdq_gfYeq"jmk™A eqOgaflkp
é
The Code

0janYl] 3mz "I1f$jYoetda[cYKIF\Lj 'k 7zb][1A T 1k %n]f1tj kb (YF\d]k
"If$jYoC#da[c

$ae eq0]f 'k O]f

$ae eq"jmk™ 'k "jmk>

$ae ! 'k .Jo OgafIYAUA uub

$ae " 'k .Jo OgafIYUAUA pub

$ae # 'k .Jo OgafIYQUUA Gpub

$ae $ 'k .Jo OgaflYuyuA Goup

$ae eqOgaflk 'k OgaflYp d alA "A #A $a

eq0]f d .Jo 0]fY$jYoaf C#gdgjC'dm]A pb
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eq"jmk> d .Jo 3gda\"jmk Y#gdgjC#gjYdp

$ae eq"jYh a[k 'k "jYh a[k d -JC#j]1YIT1"jYh a[k
eq"jYh a[kC$jYoOgdq gfYeqO]fA eqOgaflkp

eq"jYh a[kC&add0Ogdq_gfYeq"jmk™A eqOgaflkp

%\ 3mz

The output interface is as shown in Figure 20.20

Figure 20.20
* If you omit eq"jYh~a[k 1°] daf] $jYoOgdq_gfYeqO0]fA eqOgaflkbA you will get a

polygon without outline

Example 20.18 Drawing and Filling a Pie

The syntax to fill a pie with the color defined by the brush object is:
eq"jYh a[kC&addOa]Yeq"jmk A 8A 9A oa\l"A “Ja_"IA 31YjlI!T_d]A 30]]h!f _d]p
The Code

OjanYl] 3mz “I1F$jYos#da[cYk]f\1j 'k /zbJ[1A ] 'k %n]FI'j kb (YF\d]k
"If$jYoC#da[c

$ae eqO0]f 'k O]F

$ae eq"jmk™ Tk "jmk>

$ae eq"jYh a[k 'k "jYh a[k d -1C#j1Y11"jYh a[k

eq0]f d .Jo 0]fY$jYoaf C#gdgjC'dm]A pb



eq"jmk> d .Jo 3gda\"jmk Y#gdgjC#gjYdp

eq” jYh~a[kC$jYo0a]VeqO]FA GUA YUA GpuA GpUA UA yub
eq"jYh a[kC&addOa]Yeq"jmk A GOA yuA UpOA GpuA OA yop
%\ 3mz

The output is as shown in Figure 20.21
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Figure 20.21

Summary

0 In section 20.1, you have understood the concept of graphics creation
O In section 20.2, you have learned how to create the Graphics object
0 In section 20.3, you have learned how to create the Pen object

0 In section 20.4, you have learned how to draw a line

O In section 20.5, you have learned how to draw a rectangle

O In section 20.6, you have learned how to customize line style

0 In section 20.7, you have learned how to draw an ellipse

O In section 20.8, you have learned how to draw a circle

0 In section 20.9, you have learned how to draw a polygon

0 In section 20.10, you have learned how to draw a pie

0 In section 20.12, you have learned how to fill shapes with colors
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Chapter 21 Using Timer

-

K Learn how to create a digital clock

K Learn how to create a stopwatch

K Learn how to create a digital dice

Timer is a useful control in Visual Basic 2017. It can be used to program events that are
time related. For example, you need the timer to create a clock, a stopwatch, a dice,
animation and more. Timer is a hidden control at runtime, like the engine of an automobile.

We shall illustrate the usage of timer through a few examples.

Example 21.1 Creating a Digital Clock

To create the clock, first start a new project in Visual Basic 2017 and select a new Windows
Application. You can give the project any hame you wish, but we will name it -g#dg[.c.
Change the text of the Form1 to -g#dg[c in the properties window. Now add the Timer
control to the form by double-clicking it in the ToolBox. Next, insert a label control into the
form. Change the Font size of the label to any size you wish and set the Font alignment to

be middle center.

We shall setthe )fl]jnYd property of the Timer control to 1000, which is equal to a one
second interval (1 unit is 1 millisecond). Remember to set the -Ypaear]''gp property of
Forml to false so that the user cannot enlarge the clock. You also need to ensure that the
%FYZd]\ property of the Timer control is set to 4jm] so that the clock starts running as

soon as it is loaded.

Now, you are ready for the coding. You would be surprised that what you need to create a

clock is only a one-line code, that is:
,YZ]duC4]pl d 4ae]/"$Yq

*4ae]/"$YqYb is a Visual Basic 2017 function that returns the current time today based on

your computer system time.
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Click on the Timer control and enter the code as shown below:

OjanYl] 3mzZ 4ae]juéda[cY"q6Yd k]f\]1j 'k 3gkl]eC/zb][1A "g6Yd ] 'k
3gkl]eCun]fl!j kb (YFA\d]k 4dae]juC4dalc

,Zd#dg[cC4]pl d 4ae]/"$Yq

%\ 3mZz

The digital clock is as shown in Figure 21.1

o Clock = (R _

Figure 21.1

Example 21.2 Creating a Stopwatch

We can create a stopwatch using the Timer control. Start a new project and name it
stopwatch. Change the Form1 caption to 3lghoYI[ . Insert the Timer control into the form
and set its interval to 1000 which is equal to one second. Besides that, set the timer

Enabled property to False so that it will not start ticking when the program is started. Insert
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three buttons and change their names to "1f31YjIA "1f3Igh and "I1¥2]k] 1 respectively.

Change their text to fiStarto, iStopo and fiReseto accordingly. Now, enter the code as follows:

OjanYl] 3mz "If31Yjlé#da[cYK]f\]j 'k 7Zb][1A ] 'k %n]f1'j kb (YR\d]k
"IF31YjIC#da[c

4ae]juCufyzd]\ d 4jm]

%\ 3mz

OjanYl] 3mzZ 4ae]juéda[cYk]T\]j 'k 7zZb][1A ] 'k %n]FI1j_kb (YF\d]k
dae]juCdalc

,2d0YT]dC4]pl d 6YdY,zdOYF]dC4]plb € U

%\ 3mz

OjanYl] 3mz "If3lghé#da[cYK]f\]J 'k /Zb][IA ] 'k %n]fI'j_ kb (YR\d]k
"1Tt31ghC#dalc

4ae]juCufyzd]\ d &Yydk]

%\ 3mz

OjanYl] 3mz "If2]k]leé#da[cYK]T\]j 'k 7Zb][1A ] 'k %n]fI1j_kb (YF\d]k
"1f2]k]IC#da[c

,Zd0oYF]dC4]pl d U

%\ 3mz

The Interface of the Stopwatch is as shown in Figure 21.2
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Figure 21.2

Example 21.3 Creating a Digital Dice

To create a dice, you need to generate random numbers using the 2f\ function. The 2\
function generates numbers between 0 and 1. However, you must use the )fl function to
obtain random integers. The following statement generates random integers from 1 to 6 is

as follows:
f d )FIYG ¢ 2RA\YP & yb

In the code, we introduce the variable m to control the length of time of the rolling process.
If m is more than 1000, then the rolling process will stop by setting the timer enabled
property to False. Set the timer interval to 10 so that the number changes every 0.01

second.

The Code

$ae fA e 'k )FI]_1j

OjanYl] 3mzZ 4ae]juéda[cYK]T\]j 'k 7Zb][1A ] 'k %n]FI1j kb (YF\d]k
dae]juCaalc

edeC uu
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)™ e E auon 47]F

f d )FIYa ¢ 2R\YP & yb
,Zd$a[]C4]pl d f

%dk]

4ae]juChfyzd]\ d &Ydk]
edu

%\ )

%\ 3mz

OjanYl] 3mz "If2gddé#da[cYk]f\]J 'k /Zb][IA ] 'k %n]fI'j_kb (YR\d]k
"1f2gddC#dalc
4ae]juChfyzd]\ d 4jm]
%\ 3mzé

Running the program produces a dice with fast changing numbers which stops at a specific

number. The interface is as shown in Figure 21.3

o

Roll

Figure 21.3

Summary

0 In section 21.1, you have learned how to create a digital clock
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In section 21.2, you have learned how to create a digital stopwatch

In section 21.3, you have learned how to create a digital dice
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Chapter 22 Creating Animation

K Learn how to create motion

K Learn how to create a graphical dice

K Learn how to create a slot machine

Visual Basic 2017 can be used to create animation. In the preceding chapter, we have
learned how to create animation using timer. In fact, the programs we have created in the
previous chapter such as the stopwatch and the digital dice are animated programs. In this

chapter, we shall show you more advanced animated programs.

We can create a continuously moving object using timer. The motion can be from left to

right or from top to bottom motion or diagonal.

Example 22.1 Creating Moving Object

To create a moving object, insert a picture box into the form. In the picture box properties
window, select the image property and click to import an image file from your storage
devices such as your hard drive. Next, insert a Timer control into the form and set its
interval property to 100, which is equivalent to 0.1 second. Finally, add two buttons to the
form, name one of them as !faeYl]"If and the other one as 3lgh”If, and change to

caption to Animate and Stop respectively.

We make use of the Left property of the picture box to create the motion. PictureBox.Left

means the distance of the PictureBox from the left border of the Form.

OjanYl] 3mz 4ae]juéda[cY"qeYd k]f\]1j 'k 3gkl]eC/zb][IA "g6Yd ] 'k
3gkl]eCun]fl!j kb (YFA\d]k 4ae]juCdalc

)N Oa[Imj]"'gpuC,]™ E -]JC7a\l" 47]F

Oa[Imj]"gpadC,]™M d Oa[Imj]"gpdC,]™M € Gu

%dk]

Oa[Imj]"gpuC,]J™M d u

%\ )

%\ 3mz
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In the code above, -]C7a\l" represents the width of the Form. If the distance of the
PictureBox from the left is less than the width of the Form, a value of 10 is added to the
distance of the PictureBox from the left border each time the Timer tick, or every 0.1 second
in this example. When the distance of the PictureBox from the left border is equal to the
width of the form, the distance from the left border is set to 0, which move the PictureBox
object to the left border and then move left again, thus creates an oscillating motion from

left to right. We need to insert a button to stop the motion. The code is:
4ae]juChfyzd]\ d &Ydk]
To animate the PictureBox object, we insert a button and enter the following code:

4ae]jacwFYzd]\ d 4jm]

Farm1

L ;

Animate ] [ Stop

Figure 22.1 The runtime interface

Example 22.2 Creating an Animated Dice

In this program, we need to insert a timer and set its interval to 100, which means the
drawings will refresh every 0.1 second. Next, insert a picture box which is used as the
surface of a dice. Finally, add a button and change its text to Roll. Under the Timer sub
procedure, we create the Graphics object and the Pen object following the procedures we

have learned in preceding chapters. Next, we use a $g dggh and the 3]d][1 #YK]
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structure to cycle through all six surfaces of the dice. To create six random cases, we use
the syntax ¥ d )FIYy & 2F\YpPp & UC We can stop the loop by introducing a variable t
and the loop until condition. The condition we set here is t >1000, you can use any figure

you wish.
The code

0janYl] 3mz “1f2gdde#da[cYk]f\]j 'k /Zb][1A ] 'k %n]FI1j kb (YF\d]k
"1f2gddC#da[c

4ae]jacuFYZd]\ d 4jm]

%\ 3mz

0janYl] 3mZ 4ae]jGéda[cYk]f\1j 'k /Zb][1A ] 'k %n]FItj_kb (YRA\d]k
4ae]juC4dalc

$ae 1 1k )FIT_1j

1 du

$9

-qoa[*"gpC2]"jIk YP

$ae f 1k )FI1 1j

$ae eq0]f 'k O]f

eq0]f d .Jo 0]FY$jYoaf C#gdgjCsYjcamjimgak]A uup

$ae eq jYh a[k 'k "jYh a[k d -qOa["gpC#j1Y1]1"jYh a[k
f d )FIYy & 2F\YPb & U

31d][1 #Yk] f

#YK]

eq"jYh a[kC$jYouddahk]YeqO]FA adA adA GOA Gob

#YK] G

eq"jYh a[kC$jYouddahk]YeqO]fA yuA yOA GOA Gob

eq"jYh a[kC$jYokddahk]YeqO]FA GGOA GGUA GOA Gup

#Yk]

eq"jYh a[kC$jYouddahk]YeqO]fA yOuA yOA GOA Gob

eq"jYh a[kC$jYokddahk]Yeq0]fA auA adA GuA aab

eq"jYh a[kC$jYouddahk]YeqO]fA GOUA GOUA GUA Gup



#YK] Y

eq"jYh a[kC$jYouddahk]Yeq0] A
eq"jYh a[kC$jYouddahk]Yeq0] A
eq" jYh~a[kC$jYokddahk]Yeq0] A
eq"jYh a[kC$jYouddahk]Yeq0] A
#YK] b

eq" jYh a[kC$jYokddahk]Yeq0] A
eq"jYh a[kC$jYouddahk]Yeq0] A
eq"jYh a[kC$jYouddahk]Yeq0] A
eq"jYh a[kC$jYouddahk]Yeq0] A
eq"jYh a[kC$jYouddahk]Yeq0] A
#Yk] ¥

eq"jYh a[kC$jYouddahk]Yeq0] A
eq" jYh a[kC$jYokddahk]Yeq0] FA
eq"jYh a[kC$jYouddahk]Yeq0] A
eq"jYh a[kC$jYouddahk]Yeq0] A
eq"jYh a[kC$jYokddahk]Yeq0] FA
eq"jYh a[kC$jYouddahk]Yeq0] A
%A\ 3]d][I

ldlcua

4ae]juChFYZdI\ d &Ydk]

%\ 3mz

yuA yOA GOA Gup
GOUA yOA GUA aub
yuA GOUA GUA aup

GOUA GOUA GOA aub

yuA yOA GUA Gup
UOUA yUA GUA aop
auA auA auA aup
yUuA GOUA GUA Gub

UOUA GOUA GUA Gup

YyUuA yOA GUA Gup
UOUA yuA GUA aup
YyUuA auA GuA aup
UOUA auA GUA aup
yUuA GOUA GUA Gup

GOUA GOUA GOA Gub

The runtime interface is as shown in Figure 22.2

188



189

Figure 22.2

Example 22.3 Creating a Slot Machine

You can also create a slot machine using timer. In this program, we add three picture
boxes, a timer, a button and a label. Set the timer interval to 10, which means the images
will refresh every 0.01 second. In the code, we shall introduce four variables m,a, b and c,
where m is used to stop the timer and a,b,c are used to generate random images using the

syntax )FIYG ¢ 2Ff\Yp & Ub. To load the images, we use the following syntax:

Oa[Imj]"gpC)eY_] d )eY ]C&Jge&ad]YOYI™ g~ I°] aeY_ ] ~ad]p

We employ the )™CCC4 ]f structure to control the timer and the 3]d][1 #Yk]CCC%F\
3]1d][ 1 structure to generate the random images. The label is used to display the message

of the outcomes.



The Code

$ae eA YA ZA [ 'k

)TI]_1)

0janYl] 3mz “I1f3hafé#da[cYK]\1j 'k /Zb][1A ] 'k %n]FI1j_kb (YR\d]k

"I1f3hafC#dalc

4ae]jacuFYzd]\ d 4jm]

%\ 3mZ

0janYl] 3mzZ 4ae]juéda[cYK]\1j 'k /Zb][1A ] 'k %n]FI1j_kb (YR\d]k

4ae]juCdalc
ede C uu

Y e E Guou 4 ]F
Y d )FIYU & 2F\Yp
Z d )FIYu ¢ 2F\Yp
[ d )FfIYu & 2F\Yp
31d1[1 #YK] Y
#YK] U
Oa[Imj]"gpuC)eY_]
#YK] G
Oa[Imj]"gpuC)eY_]
#YK] U
Oa[Imj]"gpuC)eY_]
%\ 3]d][1

31d1[1 #YK] Z
#YK]
Oa[Imj]"gpaC)eY_]
#YK] O
Oa[Imj]"gpaC)eY_]
#YK] G
Oa[Imj]"gpaC)eY_]

up
up
up

an  an

an

d )eY_JC&jge&ad]Yi#Ee)eY JéYhhd]C_arip

d )eY_]C&jge&ad]Yi#£é)eY_]Jé_jYh]C_arib

d )eY_]C&jge&ad]Yi#E€)eY_JékljYozZ]jjqC arib

d )eY_]C&jge&ad]Yi#£é)eY_JéYhhd]C_arib

d deY_JC&jgesad]Yi#Ee)eY_Jé_jYh]C_arib

d )eY_]C&jge&ad]Yi#£é)eY_JékljYoz]jjaC arib
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%\ 3]d][I

31d1[1 #YK] [

#YK] U

Oa[Imj]"gpiC)eY_] d )eY_]C&jge&ad]Yi#£é)eY_JéYhhd]C_arib
#YK] @

Oa[Imj]"gpiiC)eY_] d deY_]C&jgedad]Yi#ké)eY ]é jYh]C arib
#YK] U

Oa[Imj]"gpiC)eY_] d deY_]C&jge&ad]Yi#£é)eY JékljYoz]jjqC aib
%\ 3]d][I

%dk]

4ae]juCufyzd]\ d &Yydk]

edu

WYdzZIf\NzZd[4]f

,Zd-k_C4]pl d i*Y[chglE 9gm ogf OUAULUAGOUT

%dk]

,Zd-k_C4]pl d i.g dm[cA 1jq Y_Yafi

AN

AN X

%\ 3mz

The runtime interface is shown in Figure 32.3
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