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LABORATORY WORK Ne 1.
ESSENTIALS OF VISUAL BASIC

Summary

Visual Basic (VB) (Visual Basic for Applications (VBA)) environment. Writing

and launching programs. Debugging.

Task

1. Run MS Excel.

2. Ribbon > RIGHT CLICK > Hacmpoiika renmut (Adjusting).

3. Select Ocnosuvie exnaoku (Main Tabs) > Paszpatomuux (Developer). Press
OK.

4. Ribbon > Paspabomuux (Developer) > Visual Basic.

5. Insert > Module (find Modulel in Project Explorer, find Modulel in Work
space and in Title of VBA window).

6. Insert > Module (find Module2 in Project Explorer, find Module2 in Work
space).

7. DOUBLE CLICK on Modulel in Project Explorer (find changes in the Title of
VBA window).

8. RIGHT CLICK on Module2 in Project Explorer > Remove Module2 >
...Export...? > Hem (NO).

9. Title of Project Explorer > 3axpsims (Close).

10. View > Project Explorer.

11. Find that Title of VBA window has name Modulel and then write following
program code in Work space.

Sub program_1()

Dim n As Double

Dim s As Variant



n=1

n=n+3

s=Inputbox("Input any number")

n=(n+s)/2

Msgbox ("Average value =" & n)

End Sub

12. File > Save Knural (WorkBookl) > Select location (D:/Student/...) >
Type any Ums ¢haiina (File Name) > Set Tun ghaitna (File type) as "Kuuza Excel
¢ nodoepickou maxkpocos Xlsm' (Excel WorkBook with including of macros).
Press OK.

13. Close VBA window.

14. Ribbon > Paspa6omuux (Developer) > Koo (Code) > Bezonacnocmo
maxpocos (Macros safety). Select variant Omxkarouums ece maxpocwvt ¢
yeeoomnenuem (Blocking macros with notification). Press OK.

15. Close MS Excel.

16. Find and open your last created Excel file.

17. Press Bxarouumo codepacumoe (Macros enabled) in alert notification.

18. Ribbon > Paszpaéomuux (Developer) > Visual Basic.

19. DOUBLE CLICK on Modulel in Project Explorer to open it in work space
(if it has not happened automatically).

20. Put cursor in any place of program and choose Run button on toolbar (or Run
> Run Sub (F5)).

21. Write 5 in open dialog — this is your program. Press OK.

22. See the next window — with result message ("Average value = 4,5"). Press
OK.

23. Put cursor in any place of program and run step by step launch — Debug > Step
Into (F8).



24. Follow the active row of program code and do next steps (F8). During this
process put mouse pointer above the variables (n, s) in code to see the tooltips with
current values.

25. Do F8 to the end of program. Last line (End Sub) will become white-color
after yellow.

26. Put cursor behind the n-variable in code and use RIGHT CLICK > Add Watch.
27. Control the text n in Add Watch dialog. Press OK.

28. See the name of n-variable in Watch (Watches) Window (to show/hide Watch
(Watches) Window use View > Watch Window).

29. Repeat pos. 26-28 for s-variable.

30. Put cursor in program, do F8 and follow the changes of variables in Watch
Window. Do F8 till the end of program.

31. Change the active row n=(n+s)/2 to n=(n+s)/0.

32. Run program (see pos. 20).

33. Write 5 in open dialog. Press OK.

34. Read the message in Error Dialog and select Debug.

35. Change the row n=(n+s)/0 to n=(n+s)/2 and do Run > Continue.

36. Run program.

37. Write five in open dialog. Press OK.

38. Read the message in Error Dialog and select Debug.

39. See the error place and the value of s-variable in Watch Window.

40. Run > Reset (we can't fix this error during runtime)

41. Close VBA window and save file.

42. Ribbon > Paszpadomuux (Developer) > Koo (Code) > Makpocet (Macros).

43. Select program_1 in list and press Boinoanums (Run).



Report

1. Write work title with number, your name (first & last) and name of your group.
2. Answer the following questions (in writing, without text of questions):

a) How to open Visual Basic (VB/VBA) environment in MS Excel?

b) How to add module in VBA project?

c¢) How to show/hide Project Explorer?

d) How to save Excel file with macros?

e) How to run VB-program?

f) How to run program in step by step mode?

g) How we can follow the value of variable (expression) during runtime?

h) Describe the typical sequence to fix errors in program code.



Summary

Basic structure of Visual Basic (VB) (Visual Basic for Application (VBA))

LABORATORY WORK Ne 2.
VARIABLES. OPERATORS. BUILT-IN FUNCTIONS

programs. Using of variables, math and text operators and functions.

Table of build-in VB (VBA) operators and functions

Operator/F Purpose Syntax
unction
Math
+ Addition <numberl>+<number2>
- Subtraction <numberl>-<number2>
* Multiplication <numberl>*<number2>
/ Division <numberl>/<number2>
\ Exact Division <numberl>\<number2>
result — the whole part from division
mod Remainder of the division <numberl> mod <number2>
n Power <numberl> " <number2>
numberl to number2 power
(for number1<0, number2 must be integer)
Abs Absolute value of a number Abs(<number>)
Returns Null for not numbers
Atn Arctangent of a number Atn (<number>)
Returns angle in radians [- 7T /2 o + 7T /2]
Arccos(<number>)=Atn(—<number>*Sqr(—
<number> * <number>+1))+2*Atn(1),
range for number: (-1..1)
Cos Cosine Cos(<number>)

Returns value in range [-1... +1];

number — radian value




Exp

Exhibitor of number

Exp(<number>)

Returns e"mPef

Fix, Int

Getting of entire part of a

number

Fix(<number>); Int(<number>)
Fix(1.7) returns 1;

Int(1.7) returns 1;

Fix(-1.7) returns -1;

Int(-1.7) returns -2;

Fix(-1.2) returns -1;

Int(-1.2) returns -2;

Log

Natural logarithm of a number

Log(<number>)

number > 0;

Logyy=Log(y)/Log(x)

Rnd

Random value

random value from the range [0;1)

Sgn

Number sign

Sgn(<number>)
returns 1 for number>0;
return O for number=0;

returns -1 for number<0

Sin

Sine

Sin (<number>)
Returns value in range [-1... +1];

number — radian value

Sqr

Root from a number

Sgr(<number>)

number >=0

Tan

Tangent

Tan(<number>)

number — radian value

ogical

And

Logical ‘And’

<logical valuel> And <logical value2>
True And True — returns True;
True And False — returns False;

False And False — returns False

Or

Logical 'Or’

<logical valuel> And <logical value2>
True Or True — returns True;
True Or False — returns True;

False Or False — returns False




10

Not Logical 'Not' Not <logical value>
Not True — returns False;
Not False — returns True
<, >, >= | Comparison operators <numberl> < <number2>
<=, <> if numberl < number2 — returns True;
if numberl >= number2 — returns False
Date
Now Getting current date Now()
Year Getting year from the date Year(<date>)
Month Getting month (sequence Month(<date>)
number) from the date
Day Getting day (sequence Day(<date>)
number) from the date
Hour Getting hour from the date Hour(<date>)
Minute Getting minute from the date | Minute(<date>)
Second Getting second from the date | Second(<date>)
Text
& Connection of text strings <stringl> & <string2> ... & <stringN>
oreparop
UCase Converts string to upper case | UCase(<string>)
LCase Converts string to lower case | LCase(<string>)
InStr Execute search of one string in | InStr(<stringl>,<string2>)
another one returns first position of stringl in string2;
without result — returns 0
Left Returns of specified number Left(<string>,<number of symbols>)
of symbols from the start of
string
Right Returns of specified number Right(<string>,<number of symbols>)
of symbols from the end of
string
Mid Returns specified number of Mid(<string>,<numberl1>,[<number2>])

symbol form the specified

position from string

string — source string;

numberl — start position;
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number2 — number of symbols;

if number2 omitted — till the end of string

LTrim Delete all space-symbols from | LTrim(<string>)
the start of string
RTrim Delete all space-symbols from | RTrim(<string>)
the end of string
Trim Delete all space-symbols from | Trim(<string>)
the both sides of string
Len Returns quantity of symbols in | Len(<string>)
text string
Chr Returns of symbol by its Chr(<ASClI-code>)
ASCIlI-code Chr(13) — returns Enter - text command
Asc Returns of ASCII-code by its | Asc(<symbol>)
symbol
Example
Part 1

Make algorithm for expression calculation:

F=

1—whole part of the division (

remainder of the devision (D /(3+sin( A%)))

100+0,01x B® ]

arctg(v/B) + random from the range[2..6]

Write VB-program for this algorithm. The value of arguments A and B must be

typed during runtime.

Solving for Part 1

Algorithm for expression calculation:
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C=35
I
D=6
I
Pl=arctg(1)*4
I

F = remainder of the division (D /(3+sin( A® *P1/180))

F =whole part of the division F c
100+0,01xB

[
F=1-F
I
FR =random from the range [2..6]

[
F

B arctg (\/E) +FR

[T
( finish )

F

Program for this algorithm:
Sub program_1()

Dim A As Double

Dim B As Double

Dim C As Double

Dim D As Double

Dim PI As Double

Dim FR As Double

Dim F As Double
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A = InputBox("Input number in variable 'A":")

B = InputBox("Input number in variable 'B":")

C=35
D=6
Pl = Atn(1) * 4

F =D Mod (3 + Sin(A * Pl /180))
F=F\ (100 +0.01* (B~ C))
F=1-F

FR=Rnd() *4 + 2
F=F/(Atn(Sqr(B))+FR)
MsgBox "F=" & F

End Sub
Results:
Microsoft Excel >
Input number in variable ‘A"
Cancel
E
Microsoft Excel * | | Microsoft Excel W
Input number in variable 'B"
F = 0,936695123875058
Cancel
Part 2

We need to construct string which consists of following parts: 1) the string S
without the second and the last symbol; 2) the space-symbol; 3) the upper case
stringl in which first two symbols replaced by the two symbols which ASCII-
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codes are 117 and 112; 4) the string — sum of current value of seconds and ASCII-

code of symbol "q". String S must be typed during runtime.

Solving for Part 2

Algorithm for task solving:

S

< Inputting value into the S-variable
[

S1 = Left(S, 1) & Mid(S, 3, Len(S) - 3)
< Connection of the first symbol with sequence from the third till

the penultimate symbol of the string >
[
s2=""

< Definition of space-symbol >
[
S3=Chr(117) & Chr(112)

< Connection of the two symbols which ASCII-codes are 117 and 112 >
[
S3=S3 & Mid(S1, 3)

< Connection with a part of string from its third symbol till the end >
[

S3 = UCase(S3)

< Definition of the upper case string >
[

D1 = Now()

< Getting of the current date >
[
S4 = Second(D1)

< Getting of the current value of seconds >
[

S4 =S4 + Asc("q")

< Addition to previous variable the value of ASCII-code of symbol "q" >
[
S1&S2&S3&S4

<Connection of result string

and display it in dialog>
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Program for this algorithm:

Sub program_2()

Dim S As String

Dim S1 As String

Dim S2 As String

Dim S3 As String

Dim S4 As String

Dim D1 As Date

S = InputBox("Specify string (for S variable):")
S1 = Left(S, 1) & Mid(S, 3, Len(S) - 3)
s2=""

S3 =Chr(117) & Chr(112)

S3 =S3 & Mid(S1, 3)

S3 = UCase(S3)

D1 = Now()

S4 = Second(D1)

S4 =54+ Asc("g")

MsgBox S1 & S2 & S3 & S4

End Sub

Results:

Microsoft Excel

Specify string (for 5 variable):

Cancel

=5
_Cancel |

labedefghl




Task

Part 1

16

Microsaft Excel @

acdefg UPDEFG163

........................................

Make algorithm for expression calculation (see table of Variants).

Write VB-program for this algorithm. The value of arguments A and B must be

typed during runtime.

Part 2

We need to construct string which consists of following parts (see table of

Variants). String S must be typed during runtime.

Variants
Variant Description
Ne
1| Partd = _|A-B|xsin(3xA’) ~tg(D")
1+InB
Part 2 | 1) Upper case string from the first symbol till the third symbol (inclusively)
of string S; 3) space-symbol; 3) the string from the fourth till the last symbol
of string S.
2 Part 1 ) o A
F = remainder of the division (Ej+ J1+e¢xD-CP
Part 2 | 1) The string from the second till the fourth symbol (inclusively) of string S;

2) upper case string from the "before the penultimate” till the penultimate

symbol of string S.
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Part 1

D

F = whole part of the division (%) - arctg(| CC_ D |j

Part 2

1) The string which consists of ASCII-codes of first three symbols of string
S (codes must be separated by the space-symbol); 2) upper case string which

consists of two last symbols of string S.

Part 1 F = whole part of the division (AJF Bj+ arcg(C + D)
random from the range 1...3]
Part 2 | 1) Upper case string from the first till the second symbol (inclusively) of

string S; 2) upper case third symbol of string S; 3) ASCII-code of the last
symbol of string S.

Part 1 | C+D |
F=+1-A —B %)
Part 2 | 1) The string from the second till the last symbol (inclusively) of string S; 2)

ASCII-code of the fourth symbol of string S; 3) The string from the "before

the penultimate” till the penultimate symbol of string S.

Part 1

1
F:(A'F eB+CjX(In D)D

Part 2

1) ASCII-code of the last symbol of string S; 2) the string S without the
second and the third symbols; 3) the string from the second till the
penultimate symbol (inclusively) of string S.

Part 1
7B
F=(log; A)+— -
C” +cos(B")
Part 2 | 1) The string S without the second and the penultimate symbol; 2) fourth

symbol of string S; 3) sequence of three symbols, which ASCII-codes are
109, 97, 217.

Part 1

F :( L +|D |ejx(cos(C°)—whole part of the division (ED
A+B D

Part 2

1) The string from the third till the fourth symbol (inclusively) of string S; 2)
sequence of four symbols, which ASCII-codes are 115, 104, 105, 112; 3) the

string — current value of minutes.
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Part 1 -
9 ar - 2B
C+ (1- Dxrandom from the range[2...4])

Part 2 | 1) The string from the fourth till the last symbol (inclusively) of string S; 2)
the last symbol of string S; 3) the string — the amount of symbols in stringl
and string2.

10 Part 1 A
F=|1- +log,,,(B?)

Part 2 | 1) Sequence of four symbols, which ASCII-codes are 119, 105, 110, 103; 2)
the string from the "before the penultimate™ symbol (inclusively) till the end
of the string S; 3) space-symbol; 4) the string S without the second and the
third symbols.

11 Part 1 A
F=2°+| remainder of the division — | |x(B-1)
C+cos((10+D)")

Part 2 | 1) Upper case string which consists of four symbols, which ASCII-codes are
115, 110, 111, 119; 2) space-symbol; 3) the string S without the second
symbol.

12 Part 1 A-Brcos(@xD)")
F=2 ¢ +,/random from the rangel[5...8]

Part 2 | 1) The string S without the second and the last symbol; 2) the string S which
third and fourth symbol replaced by the two symbols which ASCII-codes are
105 and 110.

13 Part 1 R
F= \/cos(A )+ BP + log 5 D

Part 2 | 1) The string — current day of month; 2) the string S in which first three
symbols replaced by the three symbols which ASCII-codes are 99, 97 and
116.

14 Part 1 A \cos((1/C))
F=[1+hAB +/D
Part 2 | 1) The string — current value of seconds; 2) the string S without the second

and the penultimate symbol.
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15 Part 1 1
F=eVA*2B 4 In(16 x C) —arctg(D)
Part 2 | 1) The upper case string S without three last symbols; 2) the string S in
which last three symbols replaced by the three symbols which ASCII-codes
are 100, 111 and 103.
16 Part 1 \/75
1-A
F=|1-——— |+|random from the range [6...8]\2
COosS
Part 2 | 1) The string S without the fourth and the last symbol; 2) the string — sum of
current value of minutes and seconds; 3) the string — the length of string2.
17 Part 1 sin(A”")
1
F=|1-— ++C°+D
B
Part 2 | 1) Sequence of four symbols, which ASCII-codes are 114, 97, 105, 110; the
first and the third symbols must be in upper case; 2) the string S without the
second, the third and the fourth symbols.
18 Part 1 A ‘ ( )‘
F= x |arctg(D
D=4, /¢
Part 2 | 1) The string S in which last two symbols replaced by the symbols which
ASCII-codes are 116 and 111; 2) the string — current value of hours; 3) the
string — amount of symbols in stringl.
19 Part 1 (B+ é )
e log A
v D +random from the range [1..3]
Part 2 | 1) The string S without the third and the fourth symbol; 2) the string —
current day of month; 3) space-symbol; 4) ASCII-code of symbol "v".
20 Part 1 ] \/m
F=cos(A")+
In( C) + random from the range [3..5]
Part 2 | 1) The string S in which the second symbol replaced by the symbol with

ASCII-code value 100; 2) the string from the "before the penultimate” till the

penultimate symbol (inclusively) of string S.




20

Report

1. Write work title with number, your name (first & last) and name of your group.
2. 'Your task.

3. Algorithm (block-scheme).

4. Program code (listing).

5. Program results (scheme of dialogs with input data and calculated values).
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LABORATORY WORK Ne 3.
CONDITIONAL STATEMENTS

Summary

Visual Basic (VB) realization of algorithm for executing of the alternative

sequences of actions.

Example

Part 1

Make algorithm for expression calculation:

2—X
Y=
In x

Expression has argument limits.
Write VB-program for this algorithm. The value of argument (x) must be typed

during runtime.

Solving for Part 1
For y-function we have following argument limits.

1.x>0
2.Xx#1
3.2—-x>20and Inx>0)or (2—-x<0and In x <0)

First limit is determined by the logarithm argument. The second limit depends on
the division operation. Third limit is determined by the root operation

We can mark limits on x-axis.
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y

N

0

0
2. .

1 2

3. or

So, summary limits for y = f(x): x = (1,2].

Algorithm for expression calculation ¥ =

Function not defined

[/
( finish )

Program for this algorithm:

Sub program_1()



23

Dim x As Double

Dim y As Double

X = InputBox("Input x value: ")

If (x>1And x <=2) Then

y =Sar((2 - x) / Log(x))

MsgBox "Forx =" &x &"y=" &y

Else

MsgBox "For x =" & x & Chr(13) & "function not defined"
End If

End Sub
Results:
[ Microsoft Excel @
Input x value:
Cancel |
111
[ Microsoft Excel @ﬁ

Forx =11y = 3,07292252074981

Microsoft Excel

Ex8
Input x value:

Cancel
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Microsoft Excel @

Forx=1
function not defined

Part 2
We have graphic for y = f(x).

Make algorithm and write VVB-program for calculating y = f(x). The value of

argument (x) must be typed during runtime.

Solving for Part 2
Function y = f(x) is unlimited and may be calculated in three ranges of x argument:
1. X = (-0, 0), 2. x =[0,1], 3. x = (1, +o0):

range 1 is described by the equation: Y =X +1,

range 2 is described by the equation X* + y2 =lory= V1-x? ,

range 3 is described by the equation Y =0

Algorithm for expression y=f(x) calculation:



x<0

y=x+1

Program for this algorithm:

x>1

Sub program_r2()

Dim x As Dou

Dim y As Dou

ble
ble

X = InputBox("Input x value: ")

Select Case x
Casels <0
y=x+1
Casels <=1
y=Sqgr(l-x*
Case Else
y=0

End Select

X)

MsgBox "Forx =" & x&"y="&y

End Sub
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Results:
Microsoft Bxcel ot
Input x value:
Cancel
0.5
Microsoft Excel =
Forx = 0,5y = 0,866025403724439
oK
Microsoft Bxcel ot
Input x value:
Cancel
EE
Microsoft Excel pod
Forx=-05y=05
QK
Task
Part 1

Make algorithm for expression calculation (see table of Variants). Expression has
argument limits. Write VB-program for this algorithm. The value of argument (x)

must be typed during runtime.
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Part 2

We have graphic for y = f(x) (see table of Variants). Make algorithm and write
VB-program for calculating y = f(x). The value of argument (x) must be typed

during runtime.

Variants
Variant Part 1 Part 2
No
1 1 A y
y=— 1
: >
1
2 1 A y
Y= X% —x-12
3 1-x
4 In X A y
X 1]
. : > o
1
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y= 1 A y
(2-x) jlﬁ
: I
y_Inx Ay Y
X —1 L]
I :1 :
y=+1-InXx 4y Y
1
N2
_[x+2 Y
X—2 1
I Il :
1 A y
y= | 1
n x —_—
O o >
1
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10 y =./In(x—1)xIn x 4
1
| " x
1 [ S—
11 y= 1 A y
x-1 1
L .1—>X
—C) T [ —
12 \/; A y
1
:\\ " x
13 In x A y
1
| T x
14 y 1 A y
T (%1 1
X% (x—=1) | o
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15 y_|n(4_x) y Y
X—3 1
—
\ T
16 _In(3-x) s Y
x?—x—-12 1
—
. 1 >
17 NE
y= X—2
18 X_2
y:
\/(x+2)><(3—x)
19 y =(In X) xIn(2 - Xx) y
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20 1 A y
X2 —xX—2 1

=z“ —_—x

Report

1. Write work title with number, your name (first & last) and name of your group.
2. Your task.

3. Algorithm (block-scheme).

4. Program code (listing).

5. Program results (scheme of dialogs with input data and calculated values).




