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If Syntax
If conditionl Then
codel
End If

If condition?2 Then

code?
FEnd If

3/5/2023 Programming for Civil Engineers

If Syntax
— If conditionl Then
codel
If condition2 Then
code?2
End If
— End If

3/5/2023 Programming for Civil Engineers
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Single Line

If conditionl Then codel

No need forEnd If
Any command after Then

3/5/2023 Programming for Civil Engineers

If Syntax
~ If conditionl Then
codel ' True
Else
code2 ' False

‘- End If

3/5/2023 Programming for Civil Engineers
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3/5/23

If Syntax
If conditionl Then
codel ' Conl
ElselIf condition2 Then
code?2 ' Con2 and not Conl
ElseIf condition3 Then

code3 ' Con3 and not Conl and not Con2
Else ' Last one

code4 ' not Conl and not ConZ and not Con3
End If

3/5/2023 Programming for Civil Engineers 7

If Syntax
If conditionl Then
codel
End If

If condition?2 Then

code?
Fnd If

3/5/2023 Programming for Civil Engineers 8
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If Syntax
1. If conditionl Then
2.Elself any number<0
3. Else optional
4. End If
5. Exact order
¥/5/2023 Programming for Cvil Engineers 5

Example: Section Properties

v tf
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= o= = y —
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Example: Section Properties

Imports System.Console
Imports System.Math

Module section
Sub main ()

Dim b, h, tf, tw, A, type As Integer
Dim Iy As Double

End Sub
End Module

3/5/2023 Programming for Civil Engineers
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Example: Section Properties

WriteLine ("Enter section type (I=1/T=2)")
type = ReadLine ()

WriteLine ("Enter tf (mm)")
tf = ReadLine ()

WriteLine ("Enter tw (mm)")
tw = ReadLine ()

WriteLine ("Enter b (mm)")
b = ReadLine ()

WriteLine ("Enter h (mm)")
h = ReadLine ()

3/5/2023 Programming for Civil Engineers
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Example: Section Properties

If (type = 1) Then

A=2*tf *b+ (h-2*tf) * tw

Iy =2 * tf *b ~ 3/ 12 + (h -2 * tf) * tw ~ 3 / 12
ElseIf (type = 2) Then

A=tf *b + (h - tf) * tw

Iy = tf *b ~ 3/ 12 + (h - tf) * tw ~ 3 / 12

End If
WriteLine ("Area = " & A & " mm2")
WriteLine ("Iy = " & Round(Iy, 2) & " mm4")
3/5/2023 Programming for Civil Engineers

A= 2 b % tf+ {h*2 * tf) " tw
(h - 2t5)t5 Qtfb-"
=" 13 12
A= b*t; + (h—tf) L
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Example: Equation Solver

* Quadratic (second order) equations:
A.x>+B.x+C=0

* Inputs:
*ABC

* Outputs:
* Xu, X,

3/5/2023 Programming for Civil Engineers
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Quadratic Equations

a.x’+b.x+c=0

a,b,c

A

X1, X2

3/5/2023 Programming for Civil Engineers 15
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Quadratic Equations

a.x’+b.x+c=0

N

X1,2 =

2.a

a=0

-b +VA
X12 =7
3/5/2023 Programming for Civil Engineers 16
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Quadratic Equations

a.x’+b.x+c=0

a <> 0 a=2~0
a,b,c
b,c
A
X=-C/B
X1,2
3/5/2023 Programming for Civil Engineers 17
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Error Check

a.x’+b.x+c=0
a =20

b =20

No solution!

Input validation

3/5/2023 Programming for Civil Engineers 18
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Flowchart

3/5/2023 Programming for Civil Engineers
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Imports System.Console

Imports System.Math

Module Program

' Solve second order equation a x"2 + b x + C
End Sub
Sub main ()
' Solve quadratic equations
QuadraticEquationRoots (1, 0, -4)

End Sub

End Module

Sub QuadraticEquationRoots(a As Double, b As Double,

0

c As Double)

20
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~— If a = 0 Then
If b = 0 Then ' Regardless of c
WriteLine ("Error: This equation is degenerate!")
Else
WriteLine ("There is a single root = " & Round(-c / b, 3))
End If
Else
Dim delta As Double =b *~ 2 - 4 * a * ¢
— If delta >= 0 Then
Dim x1, x2, delta2 As Double
delta2 = Sqgrt(delta)
x1l = (b + delta2) / (2 * a)
x2 = (-b - delta2) / (2 * a)
WriteLine ("There are 2 roots x1=" & Round(xl, 3) & " x2=" & Round(x2, 3))
Else

WriteLine ("There are 2 imaginary roots for this equation")

N~ End If
“— End If

21

~— If a = 0 Then

If b = 0 Then ' Regardless of

WriteLine ("Error: This equation is degenerate!")
Else
WriteLine ("There is a root =" &(—c / b, 3))
End If
Else
Dim delta As Double = b *~ 2 - 4 * a * c
— If delta| >=|0 Then

Dim x1, x2,|delta2|As Double

delta2 = Sqgrt(delta)

x1l = (-b + delta2) / (2 * a)

x2 = (-b - delta2) / (2 * a)

WriteLine ("There aroots x1=" & Round(xl, 3) & " x2=" & Round(x2, 3))
Else

WriteLine ("There are 2 imaginary roots for this equation")
“— End If
“— End If

22
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Console

Math

Sub QuadraticEquationRoots(a As Double, b As Double, ¢ As Double)

£a=0 Then

If b = 0 Then '

WriteLine ("

19le root = " & Round(-c / b, 3))

x2 = (-b - delta2) / (2 * a)
WriteLine ("There are 2 = x1=" & Round(xl, 3) & " x2=" & Round (x2,
Else

WriteLine ("There ar

nd 1f
Enc
End Sub

Sub main ()

QuadraticEquation!

3))

Sub main ()

' Solve quadratic equations
QuadraticEquationRoots (0, O,
QuadraticEquationRoots (0, 1,
QuadraticEquationRoots (1, O,
QuadraticEquationRoots (1, 0

End Sub

’

Microsoft Visual Studio Debu: X £

Error: This equation is degenerate!
There is a single root = 4

There are 2 roots x1=2 x2=-2
There are 2 imaginary roots for this equation

24
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Example: Previous Exam

Dim X, Y As Double

WriteLine ("Enter X then Y:")

X = ReadLine ()
Y = ReadLine()

3/5/2023

2l VB.Net 4aly zali S
A S aldfaal

Programming for Civil Engineers
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Example: Previous Exam

If X =0 And Y = 0 Then
WriteLine ("origin point")
ElseIf X = 0 Then
WriteLine ("on axis Y")
ElseIf Y = 0 Then
WriteLine ("on axis X")
ElseIf X > 0 And Y > 0 Then
WriteLine ("in 1st quarter")
ElseIf X < 0 And Y > 0 Then
WriteLine ("in 2nd quarter")
ElseIf X < 0 And Y < 0 Then
WriteLine ("in 3rd quarter")
Else
WriteLine ("in 4th quarter")
End If
3/5/2023
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Example: Previous Exam

paadl VB.Net daly zali o S|
idaa G P(x,y) Ak dse

TE - N | — 0 M
T ot T
" 2 2 3 n
ini] If — 0 Than
== =+ Tf
Wit ol tme (1 "y
WS E=E o y Aot —r
ini| T+ = 0 Theoe
E=E= +H—¥ +F
Wrgtal 3oa (100 E wy
AETTeTIReT H—axXE s

ElseIf X > 0 And Y > 0 Then
WriteLine("in 1st quarter")
ElseIf X < 0 And Y > 0 Then
WriteLine ("in 2nd quarter")
ElseIf X < 0 And Y < 0 Then
WriteLine ("in 3rd quarter")
Else
WriteLine("in 4th quarter")
End If
3/5/2023

:\.:\3‘)15:\3 ALL:\:\\JA\
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+ axis
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1

3rd Quadrant
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Input Validation

* For the beam shown below, write VB
subroutine to calculate shear force and
bending moment in the middle
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Input Validation

Dim P, L, X, RR, M, Q As Double

Writeline ("Enter the length of the beam [m] ")

L = ReadLine ()

WriteLine ("Enter the load value [N] ")

P = ReadLine ()

WriteLine ("Enter the load distance from the left [m] ")
X = ReadLine ()

RR =P * X / L

If (X < L / 2) Then
M=RR * L / 2
Q = RR
Else
M=RR*L /2 -P* (X-1L/ 2)
Q =RR - P
End If
WritelLine ("Bending Moment = " & Round(M, 2) & " N.m")
WriteLine ("Shear Force = " & Round(Q, 2) & " N")
3/5/2023 Programming for Civil Engineers 29
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Input Validation

Dim P, L, X, RR, M, Q As Double

WriteLine ("Enter the length of the beam [m] ")

L = ReadLine()

WriteLine ("Enter the load value [N] ")

P = ReadLine()

WriteLine ("Enter the load distance from the left [m] ")
X = ReadLine ()

If (L <=0 O0r X< 0 Or X > L) Then

WriteLine ("Input Error!") L/2
Else P l e
|
i
RR =P * X / L
|
If (X < L / 2) Then ZS X i ZS
L
End If - >
End If
3/5/2023 Programming for Civil Engineers 30
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Example: Electricity Tariff

JSJ..:a.d“"_)-—4&.;51-“""a-n.v.d“'M"""u]!‘“"auw.d*-M“’"u]!""&‘w.d‘m"".J!""O-tw.d‘.;w!""u-‘!"a-

wead

Function tariff (kwh As Integer) As

Integer

Dim result As Integer

3/5/2023

Return result
End Function
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Example: Electricity Tariff

Js,]__,‘_J\n.Hé_,gu\'a‘\‘_-,..L-,.._d‘\-HTa..uj!\a-\a.‘w_d'r.H\o..ujﬂ.-\L'_,.‘,_,.‘_d"lmhuujll’\-\t')..u..d\'”'{.-uj!\._',.

s

If kwh < 1
result =
ElseIf kwh
result =
ElseIf kwh
result =
ElseIf kwh
result =
ElseIf kwh
result =
Else
result

End If
3/5/2023

Then

0

<= 600 Then

kwh * 2

<= 1000 Then

600 * 2 + (kwh -
<= 1500 Then

600 * 2 + 400 * 6 +
<= 2500 Then

600 * 2 + 400 * 6 + 500 * 20 +

600) * 6

(kwh - 1000) * 20
(kwh - 1500) * 90
600 * 2 + 400 * 6 + 500 * 20 + 1000 * 90 +

(kwh - 2500) * 150
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Example: Electricity Tariff

JSJJ_J\a.ngura.\L-J“u,,_d*\.Mva..ujl\a.\a..w_dw.H\o..u_]!\..\C,..l_,d_dimn...‘:J!W.\o,..‘_,..dw_,._.._,ﬁ...u]pa.
wand

Sub main ()
WriteLine ("Cost of 100 kwh is " & tariff( 100))
WriteLine ("Cost of 1000 kwh is " & tariff (1000))
WriteLine ("Cost of 1100 kwh is " & tariff (1100))

End Sub

Microsoft Visual Studi X +

Cost of 100 kwh is 200
Cost of 1000 kwh is 3600
Cost of 1100 kwh is 5600
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Example: Electricity Tariff
i, .
JS]._;._J\ﬂ-HJ}“.L@E‘G-\‘}.sw’d‘\-HTﬂ--u_]!\a-\‘_'F‘w.d'{-H\D..J!\..\D_..u.‘_d"lM\-..ujll’\-\a...u.‘dTM‘nnu]!\a.
G
Iégi%h <1 Théﬁ If kwh > i Then If kwh > 2500 Then
ElseIf kwh <= 600 Then ElseIf kwh > 600 Then ElseIf kwh > 1500 Then
ElseIf kwh <= 1000 Then ElseIf kwh > 1000 Then ElseIf kwh > 1000 Then
ElseIf kwh <= 1500 Then ElseIf kwh > 1500 Then ElseIf kwh > 600 Then
ElseIf kwh <= 2500 Then ElseIf kwh > 2500 Then ElseIf kwh > 1 Then
Else Else Else
End If End If End If
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Line Puzzle
AR Al e S N G R B IR S A RY TR R Y 98 PS B

3/5/2023 Programming for Civil Engineers 35

35

Line Puzzle

Connect all nine dots with FOUR straight lines without lifting your pencil
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Line Puzzle

[e] [e]
[}
] ] [
o o &
] ] ] [
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Line Puzzle
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Bottle Problem

* Half full / half empty?
* Calculate volume

* |[terations
* Loop

3/5/2023
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