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The last assignment statement in the btnCalc_Click procedure displays the new price (formatted
with a dollar sign and two decimal places) in the interface. Finally, the computer PrOCesse§ the
procedure’s End Sub clause. When the procedure ends, the computer removes the db1Price

variable from its internal memory.

To test the Price Calculator application:

] 1. Save the solution and then start the application. T).lpe 8.99 in thf: Current price ng
and then click the Calculate button. $9.44 appears In the NevY price box, as shown in
Figure 17-11. (Recall that you can use the Alt key to show/hide the access keys.)

Current price: {899 o

New price: $9.44

} _(;alcgigfcghj Exit

G S S R

Figure 17-11 New price shown in the interfzc,
OpenClipArt.org/baroguon/Jos Buivenga

2. Click the Exit button. Close the Code bt v 2t »4 then close the solution.

Revisiting the Concert Tickets Appiication

Figure 17-12 shows the interface for the Concert Tickets application from Chapter 16. As
you may remember, you coded the application using an independent Sub procedure to assign
the discount amount. Figure 17-13 shows the code entered in the AssignDiscount and
btnCalc_Click procedures in Chapter 16. The Call statement in the event procedure passes three
items of information to the AssignDiscount procedure: two by value and one by reference. The
intTickets and decSubtotal variables are passed by value because the AssignDiscount
procedure needs to know, but not change, the information contained in those variables. The

decDiscount variable, on the other hand, is passed by reference because the AssignDiscount
procedure needs to set the variable’s value.

I
¢
® Standard
O vip
'( Subtotal: Calculate ]
i“ Discount: ———
Total due; T :
“ ¥

Figure 17-12 Interface for the Concert Tickets application
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-..yate Sub AssignDi scount(gy\\;ﬂ intNum As Integer | AssignDiscount |
yval decSub As i ’ | Sub procedure
ByRef Decimal, ool g

. d .
select Case intNum ecDisc As p

Case Is >= 6

deCD'iSC = decSub ¥* 0.1
Case Is >= 4

decDisc = decSub =* 0.02

ecimal)

Case Else
decDisc = 0
End Select
iad Sub
‘rivate Sub btnCalc_Click(sender As Object,- ... .. btnCalc Click |

¢ As EventArgs) Handles btnCalc.Click

| procedure“
" displays the subtotal, discount, and total due

Const decSTANDARD As Decimal = 32.75
Const decVIP As Decimal = 75

Dim intTickets As Integer

Dim decSubtotal As Decimal

Dim decTotalDue As Decimal

Dim decDiscount As Decimal

Integer.TryParse(txtTickets.Text, intTi ckets)

; calculate subtoral p True Then
f radStandard.Checked = D
decSubtotal = intTickets * decSTANDAR
Else
decSubtotal = intTickets * decVIP
End If

' assign discount .
Call AssignDiscount(intTicket

' calculate total due

_ Discount
decTotalDue = decSubtotal g

due
. and total d ")
Vo 1, discount, string( "N2"
]bg‘igaglg{a?u?;iia decsubtgﬁﬁ1'¥25t ri ngg :g%
- : Discount- in
' b%?gic?gnt?gﬁ c(:ii:(c:Tota‘lDue.ToStr1 9
| End Sub atbue.

LI T

decSubtotal, decDiscount) ———

'-‘iure 17-13  AssignDiscount and btnCalc_Click P
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Open the Code Editor window and locate the btnCalc_Cl.lck
Statement will need to be replaced with a statement that inv
function (rather than the AssignDiscount Sub procedure).
procedure, the function will need the statement to pass th

intTickets and decSubtota] variables becayge those val
discount amount. However, jt wil

decDiscount variable; this is becayse the statement itself
in that variable. Replace the () OWINg assignment Statement,
and then click another line withj,, the procedure, (Don't be concerned abouyt the
jagged line that appears below 3 portion of the statemen

complete Step 4 below.)

decDiscoupt -

procedure. The Cy
okes the AssignDiscoynt

Like the independent Sy},
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Cader € funegj
N the fUn( € ASng Dis eturn v 3
on SCo dlye is o
€ With;y, hun “T. Pres the § funct N retupy a ii?mﬁfd At the end of the
tnally, “lion, $and the, ty Ma value, Click after the )
MVokeg itu Leed tg Cll the g, . Pe As Dec‘mal- Click another
bel()w the.EThe discount N uthth to retyy
aTl()th nd Select 0 un IS ¢ n diSCOu
er | in Clayge Type "M the 4o . L aMoy
Retllrn e ¢ Code Bqj Fhe fo]| Dj

S¢ Nt to the Statement that
Vari Ine
or Windg,,,. Wing Retum 5 Ariable Insert 4 blank line
o0 Aemen; and thep ¢fick




Revisy, ,
"€ the Concert Tickets Application

o 17-14 shows the ASSignDiscount fi

il ) 2 . ~ T oo .
T code are shaded in the Romice Unction ypg btaCale (-1

ynes © . #-alc_Click procedure. The modified

\"‘.

)‘MM

OUnt (E\‘r\ R o e

: ; - Byvai . INtNum As Inte _ ~ AssignDiscount
pim decDisc As Decimal decSub As Decimal) /?\(sar[’)ecimﬂ »  function

select Case intNum

Case Is >= 6
dECD-iSC = decsub =
Case Is >= 4

Tprivate Function Assignpisc

0.1

return decDisc
tnd Function

dECD-iSC - de(:sub *
| Case Else 0.02
| decDisc = 0
| End Select
|

private Sub btnCalc_Click(sender As Object
e As EventArgs) Handles btnCalc.Click
' displays the subtotal, discount, and total due

| btnCalc_Click |
| procedure

P

Const decSTANDARD As Decimal = 32.75
Const decVIP As Decimal = 75

Dim intTickets As Integer

Dim decSubtotal As Decimal

Dim decDiscount As Decimal

Dim decTotalDue As Decimal

Integer.TryParse(txtTickets.Text, intTickets)
' calculate subtotal

If radStandard.Checked = True Then
decSubtotal = intTickets * decSTANDARD

Else
decSubtotal = intTickets * decVIP
End If B
| invokes the function
dezggign diSco:ms:ign[)-iscountﬁntT1Ckets’ decSubtotal) ————————————{-—— and assigns its return
iscount = AS

i value to a variable

: ' calculate total due - unt
i decTotalDue = decSubtota1 - decD1sc

1 due

' ; s t and tOT':a " "
displ btotal, discount: ring("N2")
]bTSugtiza??Text decsqbtoﬁﬁ1:$8§§ring(:sz)
b1Discount.Text decmsCOD _ToString( N2")

iy D1TotalDue. Text

ub \‘“//’

tion and btnCalc,CIick procedure
i

(LS |

1114 pssignDiscount fune
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For more
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>+ functions,

see the

Function
fures section in the
VantMore pdf file.

~ Talk to Me (Function Procedures)

To test the modified Concert Tickets application:

1. Save the solution and then start the applicatior}. Type 4 in the Tickets box and LE
the Calculate button. The correct subtotal, discount, and total due appear in

interface, as shown in Figure 17-15.

SR S o g0 neRa pe O m Gep s R
Lo ConcertTickets = ‘

" K N O e R

e =y

Tickets: 4 § @® Standard
O vip

Subtotal: 131.00 Calculate

Discount:

Total due:

Figure 17-15 Calculated amounts shown in the interface

2. Change the number of tickets to 2. Click the VIP radio button and then click the
Calculate button. The numbers 150.00, 0.00, and 150.00 appear in the Subtotal,
Discount, and Total due boxes, respectively.

3. Change the number of tickets to 6. Click the Standard radio button and then click the
Calculate button. The numbers 196.50, 19.65, and 176.85 appear in the Subtotal,
Discount, and Total due boxes, respectively.

4. Click the Exit button. Close the Code Editor window and then close the solution.

Which Way Is Better?

Now that you've seen two different ways of assigning the discount in the Concert Tickets
application—one using an independent Sub procedure and the other using a function—you may
be wondering whether one way is better than the other. Comparing the Sub procedure header n
Figure 17-13 with the function header in Figure 17-14, you will notice that only the Sub
procedure is passed a memory location by reference. This is because the Sub procedure i
responsible for assigning a value to the memory location. After the computer processes the Sub
procedure header, the memory location has two different names (decDiscount and decDi s¢J
and can be accessed by two different procedures (the AssignDiscount Sub procedure and the
btnCale_Click procedure). Allowing more than one procedure to change the contents ofa
memory location can lead to subtle errors that are difficult to find, especially in large ;
applications. As you learned in Chapter 8, fewer unintentional errors occur in applicatioljls W};;
memory locations have the minimum scope needed. Therefore, using a function to assigh ‘ )
discount is the better way to code the Concert Tickets application. Most programmers P
variable by reference only when a procedure needs to produce more than one result. For

od and A%
gxgmple, a procedure may need to return the number of hours an employee worked an¢
indicate whether the hoyrs are valid,
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TR

TRY THIS

MODIFY THIS =

MODIFY THiS

INTRODUCTORY

1. entér sale 1 and sale 2
= caleulate the sum by aoding together sale 1 and sale 2

=, L{ the summ (g greater thaw 1200, do this: ——————me

catculate the bonus by multiplying the sum 0y 10%

othevwise, do this:
caleulate the bonus by multiplying the sum by €%

' create a funcuon
F————-1 named GetBonys
' to handle Step 3

—
|
|
4
{

end if —
4 olispLaB the bonus

Figure 17-16 Algorithm for Exercise 1
© Cengage Learning 2013

2. In this exercise, you modj

copy of the Bonus Solution-TRY THIS 1 folder. Save the copy in the ClearlyVB2012)

CIearI)I'VB2012\Chapl7 folder. Rename the copy Price Solution-MODIFY THIS. Open
the Price Solution (Price Solution.sln) file contained in the Price Solution-MODIFY

THIS folder. Open the designer and Code Editor windo

uses an independent Syhb Procedure (rather than a functi

Save the solution and thep start and test the applica
and then close the solution.

tion.

ws. Modify the code so that it

on) to calculate the new price
Close the Code Editor window

4. In this exercise, you modify the Fayorite Title application from Chapter 16. Open thc\
ite Tj L file contained in the ClearlyVB2012
Chap17\Favorite Title Solution folder, Open the designer and Code Editor windows.

Favorite Title Solution (Favorite Title Solution.sln)

Change the DisplayMsg Sub procedyre to a function py

should return the appropriate Message to the btnp;

Code Editor window and then clgge the solution

. spl li , which shoul¢
display the return valye in the IbIMsg contro], Makeptl?;“c e Lroserure
code and comments, Save the solution ang then start ap

o the
hecessary modifications to i "
d test the application. Clos¢

* 5‘ ggeHI;[:ZGZiadeS Slomtion (Grade Solution sin) file contained in the ClearlyVB2012!
5 , . ) o iS
o the soolution folder. The appiication should display a letter grade, which

based on the average of three tegt scores. If the avery

the average is at leggt 80 but less thap 9

$ 0, the grad
less than 80, the grade is C. If the average s at ilge
the average is below 60, the grade is F, Code thA

eis B

1s A

ge is at least 90, the grade -0 but

- If the average is at least :

a5t 60 but less than 70, the grade ':‘““.,,
€ application, using a function to!

ge apf}:()priate letter grade. Save the solution and ther, start and test the applicit"
0se the Code Editor window an then close the solution
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Airlines Application
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pecimal .TryParse(txtSales.T

? }bl_Sa1es _Text = decSal es(é)e?é dchales(Z))
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Examples of using an element in a one-dimensional array

Figure 18-3
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A Ray of Sunshine (One-Dimensional Arrays)

To begin coding the Airlines application:

1. Start Visual Studio 2012. Open the Airlines Solution (Ail‘ﬂlines Solution.sln)
file contained in the ClearlyVB2012\Chap18\Airlines Solution folder. If necessary,
open the designer window. (The image in the picture box was downloaded from the
Open Clip Art Library at hittp://openclipart.org.)

2. Open the Code Editor window and locate the btnDisplay_Click procedure. First, you
will declare and initialize the strAirlines array. Click the blank line below the
' procedure-level array comment. Enter the following declaration statement:
Dim strAirlines() As String =
{"Delta", "Southwest", "United", "American"}

3. Now you will clear the contents of the three label controls. Click the blank line below

the ' clear Tabels comment. Enter the following three assignment statements. Press
Enter twice after typing the last assignment statement.

IblOriginal. Text = String. Empty

IblAscending. Text = String. Empty
IbIDescending, Text = String, Empty

op because it takes care of
evaluating the loop condition.
de for displa

YIng the contents of th
endValue in the Fo cla

presents the highest syp

array in the IblOriginal control. Only the

e strAirlines
In Version 1, the endValue is 3, which re

use is different in each version.
SCript i

)

l highest subscript in |
value stored in the array’s Length

‘ : ‘ ersj in Fi I

\_/ersnon ,25 code is the preferred one for several reasons IFOi?S O’f Toden P Lt
you won't have to count the number of - TS, i you use the Length property,
helpful when you do

: 't know the exact number of . e Length property is
the array values come from a file. Finally, if the ny, s, which may be the case when
the Length property’s value will adjust automatically elements changes in the future.

— _endValye |
Version 1 T
For intSub As Inte —_—
= B ger = Q L
1b10riginal. Text - g0, 3

A = 1b10rigi
StrAirli ; ginal. Texy
Next dntsup s MESUB) & Contrg )y, &

——

———

S.NewlLine

SEAT P e
12 8XT = 1b10r g5 nes. Lep
str . ginajl, gth -
| Next intsubm r11neS(1ntSub) & COntr-I?E(;‘; & 1
e ———— — a l"s i NeWLi ne

B Pwaricn | Two versions nf s __ . . TTT———

T ——
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Airlines Application

o continue coding the btnDismay Click v,

' : ’3"”' C.
Click the blank line bejg,, the ' gis : "

st wing h o~ f ~ p d} di'i"'av .
the tollowing lines of code: 1Ay in original order comment. Enter
For intSub As Integer = ¢ T, strAir

IblOriginal. Text = 1b10rigina1.Teli?z'l'mgth o
suA"lmes(mtS“b) & Contmléhars N i
Next intSub JNewlLine

cave the solution a . :

bé\;tb:rhnes o e:,l 'the}rl StarF t.he application. Click the Display button. The names
of the a‘ pp rin the Original order box. As Figure 18-5 shows, the names
appear in the order in which they ’

. are stored in th
Alt key to show/hide the access keys.) © areay. (Recall that you can use the

Original order:  Ascending order:  Descending order.
| Delta - a
‘Southwest

| United

| American

| Display 1 Exit

Figure 18-5 Array contents displayed in the Original order box
OpenCliphrt.org/molumen

3. Click the Exit button.

' d
: escending order boxes, you nee
Before displaving the array values in the Ascending Ord?r ar:icitIa) e fific o or 1 called
e ea' h ropriate order. Arrallglng ing the values in a one-dimensional
arrange the values in the app Array.Sort method for sorting e . the frst element "
sl Bale Pdee}f e nume.ric array is sorted in ascending !
amay in ascending order. When a

i ber. When
tains the largest num
st element con ‘ 0
"¢ array contains the smallest number and t:e lz:rings e ear o abetical order, To sort
1 ‘ rder, the S

lues in
o ‘ : thod to sort the va
“Sﬁlng array is sorted in aSCEndm%s et 50 the Array.S0r trglrzrse the order of the values.
ey 3 y . 4 ) O i
12y values in descending Of delr yArray Reverseé meth;: d ftrst element in the array confains the
% ‘1 , ) . = t-‘e . . ; t e 1 . : i array,
4nding order and then use€ o descending Ord:allest number. The strings mtﬁ Smgéi OfY
: S . ; s the s
t contalnslsh;etical order. Figure 18-6 show ’
ing alpha :
: fg using the methods

%12 numeric array is sorte
'“‘%1 number and the last elemen
"% other hand, appear in descen
" methods and includes examples ©
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A Ray of Sunshine (One-Dimensional Arrays)

[,

\»._,
Array.Sort and Array.Reverse Methods

Syntax
Array.Sort(arrayName)
Array.Reverse(arrayName)

Example 1

Dim intNums() As Integer = {1, 3, 10, 2, 4, 23}
Array.Sort(intNums)

Sorts the values in the intNums array in ascending order as follows: 1,2,3,4, 10, 23

Example 2

Dim intNums() As Integer = {1, 3, 10, 2, 4, 23}
Array.Reverse(intNums)

reverses the order of the values in the intNums array as follows: 23,4, 2,10, 31

Example 3

Dim intNums() As Integer = {1, 3, 10, 2, 4, 23}
Array.Sort(intNums)

Array.Reverse(intNums)

sorts the values in the intNums array in descending order as follows: 23, 10,4,3,2,1

Figure 18-6 Syntax

——
and examples of the Array.Sort and Array.Reverse m
© Cengage Leaming 2013

ethods

To complete the btnDisplay Click procedure:

1. Insert two blank lines below the Next intSup clause, Enter the following comm
lines of code:

" display array in ascending order
Array.Sort(strAirlines)
For intSub Ag Integer = 0 T, strAirlines.Length -1
lblAscending.’l'ext & lblAscending.T ext &
strAirlines(intSub) & ContmlChars.NewLine
Next intSub

2. Insert two blank lineg bel

Ow the Next intSup (]

ause from the previous step. !
following comment and lines of coe:
" display array in descending order
Array.Sort( strAirlines)
Array.Reverse(strAirlines)
For intSub A4 Integer = ¢ T, strAirlines.Length -1
lbl[)escending.’l‘ext = b escending, Text &
strAxrlines(intSub) & OntrolCharg Newline
Next intSub

Figure 18-7 shows the code entered in he 1n e
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section
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procedure
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A Ray of Sunshine (One-Dimensional Arrays)

Modified Airlines Application

. e A 3 3

In the Airlines application coded in the previous section, the strAirline s' an{\\ .\\ T‘ cez*cnrcd
and initialized in the btnDisplay_Click procedure. Because the array was a procec me-‘ntn ; ‘“.r\.i?,‘
it remained in the computer’s internal memory only while the procedure was bem.g processed: it
was removed from memory when the procedure ended. As a result, the array will need to be ’
recreated each time the user selects the Display button in the interface. Using a prgcedm‘e-i?ve;
array is fine when the array is very small, like the strAirlines array, which contains ox}ly tugr
elements. However, having the computer recreate a large array every time a button is clicked is
very inefficient. A better approach is to create (declare) a class-level array.

You declare a class-level array using the Private keyword, as shown earlier in Figure 18-2. You
enter the declaration statement in the form's Declarations section, which begins with the Public
Class clause and ends with the End Class clause in the Code Editor wi
(arrays, simple variables, and named constants) declared in the form’s Declarations section have
class scope, which means they can be used by any of the procedures in the form's Code Editor

window. Memory locations with class Scope remain in the computer’s internal memory until the
application ends.

ndow. Memory locations

Figure 18-9 shows two examples of declaring and assigning values to a ¢l
Example 1, the array values are provided in the array’s declaration st

the form’s Declarations section. In Example 2, the array is declared in the form's Declarations

section, but its values are assigned in the form’s Load event procedure. A form's Load event
occurs when the application is started and the form i displayed the first time

Declaring and Assigning Values to a Class-Leve| Array

Example 1
1 Private StrAirlines() As S
——{"Delta", "Southwest" ,

ass-level array. In
atement, which is entered in

tring =
“United",

Example 2 e
Private StrAirlines(3) As String

"American"}

S "”you must provide |
| the hrghestSubscnpt

P argument

rivate Sub frmMa1n_Load(send ' ' |

€ As EventArgs) Hang es Me.l_ogz As Object

fills array with values |

STrAirlines(0) = "peypan {

R = ta H

Str'AH‘hnes(]_) - nsou - :

serairTines () Lopdtiest |

. rairly - " . :

End sub oo 3) = “Americgn i

Figure 18.9 Class. \ : ;

© Cengage Learnng 201235 tevel array €xamples \\\\MN_&"»M» I
To use a ¢

ass-level aypy

1 . Y in the Aive.._



Click the blank line below th, p

) i ublic Clace
gnother blank line. Enter the € Class cf

. ause
follow

: and then press Enter to insert
NG comme

+ class-level array ntand declaration statement:
class-

private strAirlines() As String -

{'Delta", "Southwest", "United", "American"}

4. Locate the btnDisplay_Click procedure, De

: lete
and the array declaration statement. )

the ' procedure-TeveT array comment

Pplication. The code in the form’s Declarations

eclares and initializes the strAirlines array. The

ication ends.

6. Chc_k th? p;Tplay bt:it‘ton. The button’s Click event procedure displays the array values in
their original, ascending, and descending order, as shown earlier in Figure 18-8.

7. Click the Exit button. When the application ends,

o o the computer removes the
strAirlines array from its internal memory.

8. Close the Code Editor window and then close the solution.

Figure 18-10 shows the code entered in the form’s Declarations section and the
bmDisplay_Click procedure.

' class-level array — L || form's Declarations |
| Private strAirlines() As String = 1 santion |
’ {"Delta", "Southwest", "United", "American"}- L
Private Sub btnDisplay_Click(sender As Object, - dHOSPYCIcK
- & As fventArgs) Handles btnDisplay.Click b
5 " displays array in original, ascending,

' and descending order

S— |

" clear labels

1b10riginal.Text = String.Empty |
IblAscending.Text = String.Empty [
1biDescending.Text = String.Empty I

' display array in original order = )
For igtszbaAs )Ilnteger Z 0 To strAirlines.Length -1
1b10riginal.Text }
strAiriines(

Next intSub

_ 1blOriginal.Text & .
intSub) & ControlChars.NewLine

" display array in ascending order

Array Sort(strAirlines) . th - 1
V. rAirlines.Leng
For intSub As Integer = 0 TO i .Text &

1blAscending. Te’(‘F :SJE;A;CEZ?]?;%KMFS .NewLine
strAirlines(in

Next intSub

] . r
display array in descending orde
?rr‘:‘vaOrt(strAi rlines)

"7y .Reverse(strAirlines strAirlines. Length - 1

For 1'm-S =0 To ; t &
:Sub As Integer cending.Tex .
IblDescending.Text ;u:)t)ﬂgezont,.olcmrs.NewL1ne

strAirlines(int

fag YEXT intsyb
. 1)

?ff'* Ea;\m ified Airlines application
ho TR 0 _Code entered in the modifié

[413 ]
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Salary Application

The Salary application will store six salary amounts in a one-dimensional lnte'glt.‘(rl 3\”")1?.
named intSalaries. Each salary amount corresponds to a salary co'de; the valid codes

the numbers 1 through 6. Code 1's salary is stored in the intSalari es (0 eler}ncnt 1(;1 the
array, code 2's salary in the intSalaries(1) element, and so on. Notice that t e code is one
number more than the subscript of its corresponding salary in the array. After storing the salary
amounts in the array, the application will prompt the user to enter a salar‘v'cod_e. It then u;?}
display the amount associated with the code. Figure 18-11 shows the planning information for
the application.

Output: saLavg antount

Processing: six-element one-dimensional arvay of salary amounts (class-level)
arvay sulbscript

IAput: salary code (1 through &)

Alacrithm:
1. entey the salary code
2. caleulate the subscript of the array elewent associated with the salary coole :
by swbtracting 1 from the salary code 2
use the array subscript to display the associated salary amount from the arvay

W

Figure 18-11 Planning information for the Salary application ‘
© Cengage Learning 2013 1

To code and then test the Salary application:

$ T R

1. Open the Salary Solution (Salary Solution.sln) file contained in the ClearlyVB2012\ .
QhaplS\Salary Solution folder. If necessary, open the designer window. (The image in the :
picture box was downloaded from the Open Clip Art Library at http://openclipart.org) §

2.

Opeq the Code Editor wigdow. First, you will declare a class-level array that will store
the six salary amounts. Click the blank line below the ' class-1 evel e
and then enter the following declaration statement: B ATy Comes

Private intSalaries(5) As Integer

3. gfaﬁsy;millli]siv:r:&\ev f:;rcrifthoacﬁ 'elenft procedure assign values to the array. Click the
en clic g . : :
Name list arrow and then click Load i( rmM'am Events) in the list. Click the Method

Edit i
then press Enter twice: itor window. Type the following comment and
8

' fills array with values '

Enter the following assignment statements:
intSalaries(0) = 45000 |
intSalaries(1) = 33700
intSalaries(2) = 25600
intSalaries(3) = 22500
intSalaries(4) = 70000
intSalaries(5) = 75000




Salary Application

on the code template f, .
Op ot and the p ‘ e for the btnDisplay Click
comment and then press Enter (vyjo.. - Procedure. Type the following

 displays the salary amount aggq:
Ssociated with 5
code

irst, you will declare the R ,
6. Fir il he p_FOCLFiures variables. Enter the f, i
statemetts: nter twice after typing the last dec] et_ouowmg declaration
. / R oclars: .
Dim intCode As Integer aration statement. )
415

pim intSub As Integer

7. The first step in the algorithm is to enter the

in the txtCode control. salary code. The user enters the code

You will use the T

. ryParse method t

Integer data type, storing the result in the intCode variableo ECr(l)tn Ve:ki tl}‘ellC Od'e o the
TryParse method: . Enter the following

Integer. TryParse(txtCode.Text, intCode)

8. Step 2 in the al.goirithm calculates the subscript of the array element associated with the
salary .code. This is accomplished by subtracting the number 1 from the code. Enter the
following comment and assignment statement:

' calculate the appropriate subscript
intSub = intCode - 1

9. The last step in the algorithm uses the array subscript to display the appropriate salary
amount from the array. Enter the following comment and assignment statement:

"display the salary amount from the array

IblSalary.Text = intSalaries(intSub).ToString("C0")

n. Type 2 in the Code box and then click
t stored in the intSalaries(1) element

10. Save the solution and then start the applicatio
the Display Salary button. The salary amoun
appears in the Salary box, as s

hown in Figure 18-12.

: for code 2
Figure 18-12 Interface showing the salary 10

UpenCipArt.org/jon ti '
R alid salary code. Replace the 2 in the

_ A run time error occurs. Asa
NOW BTl rl'C t }l:urtetotEe error was encountered. The
Code box with 8 and then ¢l the s atement WHET e e other term oor auhsEED
Tesult, the Code Editor highlights .o dex (which I8
Eﬁ'(){- C = 2 d W lndlca
orrection windo

& outside the bounds of the array:

ing an inv

d statement, as shown in Figure
e number Jess than the salary

in the highlig_hte
ich 15 ¢, are the numbers O

sub 1N W
Place your mouse pointer O ”; mber 7 goweve
18-13. The variable contalf::ls L bscripts for the array”
ode you he valid 4

u entered. The

ﬂswugh 5 only.

e
[ats
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ke
e
]

§ 7 indee wa. caibtrde the bounds of fhe IRy
- private Sub btnDisplay_Click(sender As.Ob]ect,. e As Even e o
displays the salary amount sssocisted with & code f..,:.,..m...,u,:
Dim intCode As Integer | tose e 1 e i S 3 Wt i s the I
Dim intSub As Integer

Integer.TryParse(txtCode.Text, intCode) | eomyriem seibige

' calculate the appropriate subscript { Srenk when this escepuian type i throan
416 | ‘ intSub = intCode - 1 R
' " ditplay the salary amcunt from the array o etsn
3 - - - z g 3 - v £
-] 1blSalary.Text = intSlllrles(xntf:ub).Tostrinl( (<)
! " @ msub 7@ e
pen excepe 3
[ _FEndSub

"the number 7 is an_
. invalid array subscnp’(_;

I

Figure 18-13 Result of the run time error caused by an invalid array subscript

13. Click DEBUG on the menu bar and then click Stop Debugging.

Before attempting to access an array element, a procedure should verify that the subscript being
used is valid. This can be accomplished using a selection structure whose condition verifies that
the subscript is within an acceptable range for the array. The acceptable range is a number that
is greater than or equal to 0 but less than the number of array elements. If the subscript is not in
the acceptable range, the procedure should not try to access the element because doing so

results in a run time error. Figure 18-14 shows the modified algorithm for the Salary application.
Notice that Step 3 now validates the array subscript.

Cuiput: salary amount

|
six-elevwent one-dimensional array of salary amounts (class-level) i
arvay subseript

Iput: saLmlg code (1 through &) 'E

Aloorithw:
enker the salary code '

R

coteulate the subscript of the arvay elewent associated with the salary code ]
by suetracting L Feomn the salaru code g
J o 9]

0

if the avvay subscript LS areater than oy equal £ 0 but Less thawn the
nuvmber of ArrBY elements, do this:
use the arrdy) subscript to

D(i,_’;p‘n,ald the acsocioted |
‘ Yt cLated salarvy anvownt frov the arval
ptherwise, do this: ? o -

display A wessage stating the valia salary codes
endt of ‘

Figure 18-14 Modified aigorithm for the Salary application
© Cengage Learning 2013

To modify and then test the btnDisplay_Click procedure:

1. Insert a blank line above the las
t comment and then
sh in Fi ! ; enter the selection structure
sta(;:’rrrl\ é:;‘ff;:;:hlfoli (,:{Oudv‘{lﬂ Sneed to move the last comment and assignment
, u entered in 'tep 9 in th : .
structure’s true path.) © Previous set of steps, into the selectiof




e

private Sub bt"Disma; .
J W(k

¥

(sender asq ‘Ob>jp;tM N

| e As EventArgs) Ha
| S sbeal LU, ndles brpp
| & gate ol Isplay.
| | . ary am Nt z\f‘:Ck 1
Dim intCode As Tny S
Dim intSub As Integgod
-

Integer.TryPar
¥ Se(tx s T
. Ca1cuWa1§e the apr;:gg?ﬁ.' ‘ext, intCode)
'lnt$Ub = ]ntcode _' 1 Mradie ("‘bs‘r’mipf
B d sal
alary.T -
Else ¥.lext =

Q7 ( :

5@ nfﬁ“"b < intSalaries.Length Then

in%s‘- iv(‘x’!}t from the array
alaries(intSub).ToString("C0™)

MessageB L i

g OX-ShOW(”\S/a}w salary codes are 1 through 6.",
W-f;aryﬁ JessageBoxButtons. 0K,
MessageBoxIcon.Information)

End If —

| End Sub
e

t

|

Figure 18-15 Modified btnDisplay_Click procedure
© Cengage Learning 2013

9. Save the solution and then start the application. Type 3 in the Code box and then click
the Display Salary button. $25,600 appears in the Salary box.

in the Code box with 9 and then click the Display S

d salary codes are 1 through 6.” appears in a message

3. Replace the 3 alary button. The
message “Vali box. Close the

message box.
6. Also test it by

tion using salary codes of 2 through
ode box is empty.

ick the Exit button. Close the Code

4. On your own, test the applica
clicking the Display Salary button when the C

5. When you are finished testing the application,
Editor window and then close the solution.

States Application

The States application stores
strStates. The names are S
user visited Hawaii first, follo

cl

one-dimensional String array named

tt:rzg T:the order each was visited by ths user..f'or exz:mple, the”
wed by Colorado. Therefore, the strings ‘HTWE'l]l"lh and !COlt(.)rafio
i stored in the strstates(0) and strstates (1) ele ;esszcmifc:tion 2;[;5}1122 fl‘:)): tshe
#erface provides a text box for the user t0 eflter a statel;‘;rg; It thfxf displays a message

*¢ name in the array beginning with the first art®y - sa eé include “Hawaii is number 1 in
Sdicating wheth ' me was found. Sar_rl ’ple r.nes~ . 18-16 shows the plannin

. Cating er the state name [llinois.” Figure p &

i;;m of states you visited.” an
"ormation for the application:

es of nine states in a

(a7 [N

enter this selection
structure
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lication coded in Exercise 2. Use Window

. ¥ ify the app . . i 5 Nake
In this exercise, ycé{sng:)clllll zon folder. Save the copy in the Clear ly\}/113‘2()'112\(,s
a copy of the Gr?\ tcc;P)’ Grades Solution-MODIFY THIS. Open the Grade. lion
folder. Rename the '

G adlS yolution.sin ec i i I S()lutiOn"MOD[ Y | H]s $

btll(: u (: .t k l)]()( e([ll ‘e {0 a D()...LOOP Statement. Sa e n 1 .
I t . : ve { ] 1€ ‘ d

d t(e)Stnthe gppllcatlon Close the COde Edltor WlndOW ahd then ClOSe ht, St m.

an < ‘ {

i ium Solution.sln) file containe. th
Emporium Solution (Tea Emporlum. | | the
?P: I;ri?i;i?n S:)Fl)ution folder. Open the Code Editor \'Jvmdow. The btnDispl., lick
reocedul;e should display the total of the values stored in the dchgunds arra; - Code
Ehe procedure. Save the solution and then start and test the application. Close th Code
Editor window and then close the solution.

Open the NumDays Solution (NumDays Solutim"n.sln) ﬁlfe contained in the ClearlyVB)g),
\Chap18\NumDays Solution folder. (The image in the picture box was downloaded from
the Open Clip Art Library at http://openclipart.org.) Declare a class-level, 12-element one.
dimensional array that contains the number of days in each month; use 28 for February,
The txtMonth control should accept only numbers and the Backspace key; code the
appropriate procedure. The btnDisplay_Click procedure should display the number of days
corresponding to the month number entered by the user. For example, if the user enters
the number 1, the procedure should display 31 because there are 31 days in January. The
procedure should display an appropriate message in a message box when the user enters an
invalid month number. Code the procedure. Save the solution and then start and test the
application. Close the Code Editor window and then close the solution.

Open the Update Prices Solution (Update Prices Solution.sln) file contained in the
ClearlyVB2012\Chap18\Update Prices Solution folder. The Update button’s Click
event procedure should display the contents of the db1Prices array in the [blOriginal
control. It then should increase each price by $2 and display the updated prices in
the IblUpdated control. Display the original and updated prices with two decimal places.

Code the prgcedure. Save the solution and then start and test the application. Close
the Code Editor window and then close the solution.

) file contained in the ClearlyVB2012\
evel, 20-element one-dimensional array
66, 95,99, 100, 72, 88, 78, 45, 57, 89, 85,
ate for the btnDisplay control's Click event
he user to enter 3 score from 0 through 100.
€ number of students who earned that score.
ation. How many students earned a score
OW many earned a score of 20? How many
Or window and thep close the solution.

Tips Solution.sln) file contained in the ClearlyVB2012\

der, (The image in the picture box was downloaded from the

. : //opencl; -
dimetision] stray containing thelzollo viirt.org.) Declare 3 class-level, 20-element on€

ick procedure should 8 tip amounts: 101, 95, 67, and 83. The
oW use the For., Neyt Statement to calculate the
hould use the Do...Loop statement ¥

then star ot “lose the
en close the solyig, t the application. Close

g integers: 88, 72, 99, 9,
Open the code temp]
dure should prompt t
| (in a message box) th
ution and then start the applic
many earned a score of gg? H
ore of 997 Close the Code Edit
Open the Tips Solution (
Chap18\Tips Solution fol

78, 75, 88, 72, and 88,
procedure. The proce
It then should display
Save the sol
of 72? How
earned a sc




