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Repetition

provides for looping or iteration

done

looping

?

T F

there must be something in

the loop that affects the decision;

otherwise you’ll never get out!

There are several specific types of

repetition structures
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Repetition

provides for looping or iteration
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Selection Structures in VBA

One-way If

logical

condition

T F

do this,

if TRUE

otherwise,

just go on

If <condition> Then

<do this> statements

End If

Example:

If Xval > 10 Then

Yval = Xval – 10

Xval = 1

End If

General form:

One-line, one-statement form:

If n = 2 Then MsgBox “Yo, bubba”

Note: no End If req’d

Indentation shown

is not req’d, but is

good style.  Do it.

“If -Then”
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Selection Structures in VBA

One-way If





logical

condition







T

F



do this,

if TRUE

























otherwise,

just go on

If <condition> Then

   <do this> statements

End If

Example:

If Xval > 10 Then

   Yval = Xval – 10

   Xval = 1

End If

General form:

One-line, one-statement form:

If n = 2 Then MsgBox “Yo, bubba”

Note: no End If req’d

Indentation shown

is not req’d, but is

good style.  Do it.



“If-Then”
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One-way If

“If -Then”

Example: Create a function that squares

a numerical quantity and carries the sign

of that quantity to its square.

x < 0

?

T F

f = - f

f = x

2
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One-way If

“If-Then”

Example: Create a function that squares

a numerical quantity and carries the sign

of that quantity to its square.





x < 0

?







T

F

f = - f













f = x2
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Function SqnSqr(x)

SgnSqr=x " 2

If x < 0 Then
SgnSqr = -SgnSqr

End If

End Function
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Two-way If

“If -Then-Else”

logical

condition

T F

do this,

if TRUE

else do this,

if FALSE

General form:

If <condition> Then

<statements>

Else

<statements>

End If

Example:

If Switch Then

MsgBox “Light is ON”

Else

MsgBox “Light is OFF”

End If

“Switch” would be a Boolean (logical)

variable here, previously set to TRUE or FALSE

This is the most

common If

structure used
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Two-way If

“If-Then-Else”







logical

condition





T

F

do this,

if TRUE





























else do this,

if FALSE



General form:

If <condition> Then

   <statements>

Else

   <statements>

End If

Example:

If Switch Then

   MsgBox “Light is ON”

Else

   MsgBox “Light is OFF”

End If

“Switch” would be a Boolean (logical)

variable here, previously set to TRUE or FALSE



This is the most

common If

structure used
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Two-way If

“If -Then-Else”

Example:  a 2-piece engineering formula

 

14

16

R2000

R

fR

0.079

R2000

R





















R <

2000 ?

T F

Fluid = 16/R

0.079

R

1/4

Fluid =
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Two-way If

“If-Then-Else”

Example:  a 2-piece engineering formula
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Function Fluid(R)
IfR <2000 Then
Fluid=16 /R
Else
Fluid=0.079 /R " (1/4)
End If
End Function
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Multi-alternative If

“If -Then-ElseIf ”

else do this if

all conditions

fail

condition

1

T F

condition

2

T

F

condition

n

T F

code

block

1

code

block

2

code

block

n

If <condition 1> Then

code block 1

ElseIf <condition 2> Then

code block 2

ElseIf <condition n> Then

code block n

Else

else code block

End If

Notice: subsequent if tests come off the

FALSE branch of the previous tests
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Multi-alternative If

“If-Then-ElseIf ”



else do this if

all conditions

fail
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condition
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code

block

2



code

block

n

































If <condition 1> Then

   code block 1

ElseIf <condition 2> Then

   code block 2





ElseIf <condition n> Then

   code block n

Else

   else code block

End If







Notice: subsequent if tests come off the

FALSE branch of the previous tests
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Multi-alternative If Example

Develop a VBA function to compute temperature (



C) from

voltage (mV) for a thermocouple (Type J, iron-constantan).

Regressed polynomials from NIST

234

567

58

T19.528V1.2286V1.0752V0.59087V

0.17257V0.028132V0.0023963V

8.382310V8.095V0.000mV









A

2344

6586107

T19.784V0.20012V0.010370V2.549710V

3.585210V5.344310V5.099910V

0.000V42.919mV











B

234

65

T3113.6300.54V9.9477V0.17028V0.0014303V

4.738910V42.919V69.553mV







C
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Multi-alternative If Example

Develop a VBA function to compute temperature (C) from

voltage (mV) for a thermocouple (Type J, iron-constantan).

Regressed polynomials from NIST



A



B



C
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mV <

-8.095 ?

T F

mV <=

0 ?

T

F

mV <=

42.919 ?

T F

use

formula

A

use

formula

B

"mV out of

range low"

mV <=

69.553 ?

T F

use

formula

C

"mV out of

range high"

Note: the Else part is optional and

doesn’t need to be there if there is

no Else consequence

Multi-alternative If Example
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Multi-alternative If Example
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Multi-alternative If Example
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Multi-alternative If Example
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Function TypeJ(mV)
IfmV < -8.095 Then
TypedJ = "mV out of range low"
Elself mV <= 0 Then
TypeJ =19.528 *mV - 1.2286 *mV " 2-1.0752*mV " 3-0.59087 *mV " 4 _
-0.17257 *mV ~ 5-0.028132*mV " 6 - 0.0023963 *mV " 7 _
-0.000083823*mV " 8
Elself mV <= 42.919 Then
TypeJ =19.784*mV - 0.20012*mV " 2 + 0.01037 *mV " 3 _
-0.00025497 *mV "~ 4 + 0.0000035852 *mV " 5 _
-0.000000053443 *mV " 6 + 0.00000000050999 *mV " 7
Elself mV <= 69.553 Then
TypeJ =-3113.6 + 300.54 * mV - 9.9477 *mV " 2+ 0.17028 *mV " 3 _
-0.0014303 *mV ~ 4 + 0.0000047389 *mV " 5
Else
TypedJ = "mV out of range high"
End If
End Function








[ —.
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Multi-alternative If Example
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Multi-alternative If Example
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Select-Case

[often used for “menu”

alternatives]

which

case

?

Case 1 Case 2 Case 3

Case else

Select Case <test expression>

Case <list 1>

code block 1

Case <list 2>

code block 2

Case Else

else code block

End Select

Case Else

is optional


Microsoft_Office_PowerPoint_Slide14.sldx
14

Select-Case

[often used for “menu”

	alternatives]





which

case

?













Case 1





Case 2





Case 3





Case else







































Select Case <test expression>

   Case <list 1>

      code block 1

   Case <list 2>

      code block 2





   Case Else

      else code block

End Select







Case Else

is optional
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Example of Select-Case

Moves to a new line

within a text string
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Example of Select-Case

Moves to a new line

within a text string
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Sub MenuSelect()
Dim Choice As String, Pressurelnput As Double, PressureOutput As Variant
Pressurelnput = InputBox("Enter pressure in p: )
Choice = InputBox("Enter letter of your choice:" & vbCrLf & _
"A: kPA" & vbCrLf& _
"B: bar" & vbCrLf & _
"C: atm" & vbCrLf)
Choice = UCase(Choice)
Select Case Choice
Case "A"
PressureOutput = Pressurelnput * 6.89476
Case "B"
PressureOutput = Pressurelnput * 6.89476 / 100
Case"C"
PressureOutput = Pressurelnput/ 14.696
Case Else
PressureOutput = "Incorrect Letter Selected™
End Select
MsgBox PressureOutput
End Sub
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Example of Select-Case


Microsoft_Office_PowerPoint_Slide16.sldx
16

Example of Select-Case
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Repetition Structures in VBA

general loop:  Do . . . Loop

count-controlled loop:  For . . . Next

Do

pre-test code block

If <condition> Then Exit Do

post-test code block

Loop

done

looping

?

T F

Do

x = Sqr(x)

If x < 1.1 Then Exit Do

x = x^1.5

Loop

Example:

General Do . . . Loop

“mid-test loop”
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Repetition Structures in VBA

general loop:  Do . . . Loop

count-controlled loop:  For . . . Next

Do

      pre-test code block

   If <condition> Then Exit Do

      post-test code block

Loop



















done

looping

?









T

F



























Do

     x = Sqr(x)

  If x < 1.1 Then Exit Do

     x = x^1.5

Loop

Example:

General Do . . . Loop

“mid-test loop”







Repetition Strcures in VBA

guneraloop: Do...Loop
count consoled oop:For . Nex

GarrsiDo. Lo
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Example of Mid-test Loop -- Input Validation

input

valid

?

T F

get input

correction

message
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Example of Mid-test Loop -- Input Validation

















input
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?









T

F















get input



correction

message
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Sub InputValidateExample()
Dim Pressure As Double
Do
Pressure = InputBox("Enter pressure in kPa :")
If Pressure > 0 Then Exit Do
MsgBox "Pressure must be > 0"
Loop
' now, do something with the pressure value
End Sub
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CSCI 130

Introduction to Engineering Computing

Class meeting #13

Excel & Visual Basic for Applications (VBA)



Program flow

o sequence

o selection

o repetition
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Special Cases of the General Do . . . Loop

Do – While “pre-test loop”

condition

T F

loop code

Do While <condition>

loop code

Loop

There is no “pre-test” code,

and the loop is continued on

TRUE / exited on FALSE

Do While AOK

AOK = FALSE

Loop

Example:
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Special Cases of the General Do . . . Loop

Do – While    “pre-test loop”















condition

T

F







loop code

















Do While <condition>

   loop code

Loop

There is no “pre-test” code,

and the loop is continued on

TRUE / exited on FALSE

Do While AOK

   AOK = FALSE

Loop

Example:







‘SpecialCasesal the GareralDo . Loop

DooWhe refestoor” covese s

Toreisro“pretast co.
a0 he oop's continuedon
TRUET ke onFALSE .
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Do – Until “post-test loop”

loop code

done

looping

?

T F

Do

loop code

Loop Until <condition>

Do

i = i + 1

Loop Until i > ilim

Example:

There is no “post-test” code.
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Do – Until      “post-test loop” 











loop code







done

looping

?







T

F











Do

   loop code

Loop Until <condition>

Do

   i = i + 1

Loop Until i > ilim

Example:

There is no “post-test” code.







Do-umi pestestion
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Count-controlled Iteration

For . . . Next

index = start

index = index

+ increment

index

passes

limit ?

loop code

N

Y

Used frequently with arrays

For index = start To limit Step increment

loop code

Next index

Example:

sum = 0

For i = 1 to n

sum = sum + x(i)

Next i

Here, x is an array

with n elements and

x(i) refers to the i

th

element of the array

if Step increment

is left out, a step

of 1 is default

We will see more of this structure in coming classes
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Count-controlled Iteration

For . . . Next











index = start

index = index

+ increment







index

passes

limit ?

loop code









N

















Y

Used frequently with arrays

For index = start To limit Step increment

   loop code

Next index

Example:

sum = 0

For i = 1 to n

   sum = sum + x(i)

Next i

Here, x is an array

with n elements and

x(i) refers to the ith

element of the array

if Step increment

is left out, a step

of 1 is default





We will see more of this structure in coming classes







‘Countsonvoled hermion s e - s i

B Net T by
1 B
e

Used faquentywith arays

Wewil e more o s st in coming s






image22.emf
22

Count-controlled Iteration

For . . . Next

Example

 

n

i1

nn1

i

2









Validate
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Count-controlled Iteration

For . . . Next

Example



Validate











image1.wmf

(


)


n


i1


nn1


i


2


=


×+


=


å




image2.jpeg

Sub SummationValidate()

Dim i As Integer, n As Integer

Dim Sum As Integer, SumCheck As Integer
n = InputBox("Enter a positive integer: ")

Fori=1Ton
Sum = Sum +i
Nexti

SumCheck=n*(n+1)/2
MsgBox "Does " & Sum & " =" & SumCheck & " ?", vbYesNo
End Sub
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By using combinations of the sequence, selection and

repetition structures, we can construct algorithms to

accomplish a wide variety of computations required

in engineering and science.

Where to from here?

implementing numerical methods like bisection

and linear interpolation automatically with VBA

working with array data types

array-based numerical methods

user interfaces: input boxes, message boxes

and user forms
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By using combinations of the sequence, selection and

repetition structures, we can construct algorithms to

accomplish a wide variety of computations required

in engineering and science.

Where to from here?

implementing numerical methods like bisection

and linear interpolation automatically with VBA

working with array data types

array-based numerical methods

user interfaces: input boxes, message boxes

			and user forms
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CSCI 130

Introduction to Engineering Computing

Class meeting #13

Excel & Visual Basic for Applications (VBA)











































 Program flow

 sequence

 selection

 repetition
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Program Flow

3 fundamental structures

sequence

selection

repetition

Sequence

execute one statement at a time, in sequential order

This is the encompassing

structure of all programs:

Begin

End
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Program Flow

3 fundamental structures

sequence

selection

repetition







Sequence

execute one statement at a time, in sequential order



























This is the encompassing

structure of all programs:

Begin







End
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Selection

program branching based on decisions

logical

condition

T F

do this,

if TRUE

do this,

if FALSE

Program does one thing

or another depending

whether a logical condition

evaluates to TRUE or FALSE

There a several specific structures that provide

for selection.
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Selection

program branching based on decisions





logical

condition









T

F



do this,

if TRUE



do this,

if FALSE























Program does one thing

or another depending

whether a logical condition

evaluates to TRUE or FALSE

There a several specific structures that provide

for selection.
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