Andreas Fring

- The OR-function can also be used to produce more complex

- The NOT-function reverses the values of its logical argument,

tests. It returns the logical value TRUE if at least one
condition in its argument is true.
Syntax: =OR(condition],condition2,condition3,...)
Expl.: - =OR(A1>5, A2>5, B1>5, D11>5)
Returns TRUE if any of the values in Al, A2,B1,D11
1s greater than 5 and otherwise FALSE.
- =IF(OR(A1<=-5, A1>5),0, 1)
Produces the same function f(A1) as the example for
the nested IF-function.

1.e. TRUE is changed into FALSE and vice versa.
Syntax: =NOT(condition)
Expl.: - =IF(NOT(OR(A1<=-5, A1>5)),1,0)
Produces again the function f(A1l). 3 5

* Lookup & Reference Functions

- There are useful combinations of AND, OR and NOT:
NAND : =NOT(AND(A,B)) = not both are true
NOR: =NOT(OR(A,B)) = neither is true
XOR: = OR( AND(A, NOT(B) ), AND(B, NOT(A) ))
= only one is true
- The boolean values TRUE or FALSE can be entered as:
TRUE, =TRUE, =TRUE() and similar for FALSE.

Lookup functions can be used for various purposes. They can be
used to retrieve information from a reference list of data and
use them in some other part of the WS or WB. In general they

are equivalent to some combination of multivalued IF-functions.
Reference functions return informations about the cell reference

as text values, such as the entire address, the row or column. 3 6
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Syntax:
=VLOOKUP(lookup value, table array, column_index,match)
=HLOOKUP(lookup value, table array, row index,match)
lookup value = The value to be located in the first column of a
vertical table (or the first row of a horizontal
table). It can be numeric, text or a cell reference.
table array = The range reference or name of the lookup table.

column(row) index = The column (row) of the table from which

the value is to be returned.
match = Is a logical value, i.e. TRUE or FALSE, which specifies

whether you want an exact or approximate value. It is
optional with default value TRUE. In that case the
functions returns the next largest value which is less
than the lookup value. For FALSE it only returns

exact matches. If there is no exact match — #N/A 3 7

Examples: Consider the following table

W "4 "2 1 m - =VLOOKUP(6,A1:D10,2) - 12
2 2 4 3 BB

5 s s & @ . —VLOOKUP(4,A1:DI03)~7
: & [ 2 . —VLOOKUP(8,A1:D104) > HH
© & 1 1 m - —VLOOKUP(3.2,A1:D10,3) -5
% 1 2 1 w - =VLOOKUP(16,A1:D10,2) - 20

- =VLOOKUP(16,A1:D10,2,FALSE) — #N/A
- =VLOOKUP(8,A1:D10,5) - #REF!
- =VLOOKUP(8,A1:E10,5) - 0

- =VLOOKUP(8,B1:D10,2) - 7
- =VLOOKUP(F1,A1:D102) > 6  for F1=3

- 18 for F1=9

S#N/A for Fl1,..10 38
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: Imr%rove ;che currency conversion table of Lab-session 1 task 2.
Into the cells 120:122 we put:

Euro !Pounds! Dollar

£0.101_£0.06551_§ 01238 07

€0.20, £0.1377, §0.2475

€040l &0 2065l _§ 03715 =VLOOKUPZ0 BD%E: §F $33 2)
SR BT 575 455 =LOOKUP(20 5056 5F$33,3)

€0.500 £0.34420  § 06191
0601 £0.41301  § 07429

eu_m: gg_431g: % 0 5667 IntO the CellS J20J22 we put

€0.801 £0.55071  § 09506

€0.90; FOG196, § 11144 2

€1001 £0GEA41 § 1 2357

€200 13768, § 24769 =VLOOKLPZ0 5086 5F 533 2)
e300l £206521  § 37146 = LOOKUP(J20 096 5F§33 3)

€400 £2.753681 % 4.9520
€5.000 £3.44200 §6.1910

feoo moon sl [nto the cells K20:K22 we put:

€700 EAblony 566674

€B.000 E5 5072l 599086 50
B VLOOKUPGI 4085 87520,
E00.001 £13.76001 § 24 7540 =yLOOKUP(R20 5056 5F 533 3)

€50.00] £20 65207 § 37 1460
eanonl &7 530 555001 This will produce'

€50.00) £34 4200 § 619100

€60.000 £41.30400 § 74 2520 £5870 £070 €800 £5000

€ 70,001 £43.18801 § 56 6740 24041 20 49 £5 51 £34 47

£80.00) £55.0720; § 99 0580 ) ; : )

£ 90,001 £61.95601 5 111 4350 7268 $0.87 3.3 $61.91 3 9
€ 100,00y £63.8400) § 123 6200

- A geologist wants to grade some ore samples found on four
different sites based on their rare metal content. Ore with a rare
metal content of 50-59 ppm is given a low grade, 60-79 ppm is
medium grade, 80-99 ppm is high grade and anything greater
or equal 100 ppm is very high grade.

The following worksheet performs this task.

—= 755 o T 5 & - Thelookup_ values are in row

1 Cluality

2 [ppm E0 50 N 0 B6:B14.

3 |grade lowe medium  Jhigh very high .

o - The lookup _table is the range

5 |site ppm Lgrade -

B A 55 low B2:E3.

7D 111jvery high

8 c 50[medium - The values to be selected

9 (B F7|medium

0 ] depending on the grade are in
19

2K ] the column B3:E3.

ue LLECEREA - The HLOOKUP functions are

Produce this WS in Lab-session 2. in the column C6:C14.
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- Other lookup functions are MATCH, INDEX etc.
- Use the help option to find out how reference functions work.
» Protecting and hiding worksheet informations:

- When writing workbooks or worksheets you may want to
protect parts of them to make sure that your work will not be
changed by accident (or deliberately). Possibly some of the
informations on the WS might be confidential and should only
be visible to certain users.

You set a protection by: Tools — Protection — Protect Sheet

You can choose now which type of date you want to protect
either contents, scenarios or objects on the WS. Optionally you
can type a password, such that only with the use of this password
the entire WS will be unprotected.

Unlock a protection by: Tools — Protection — Unprotect Sheet

— Password

You can also just protect or hide parts of the worksheet:

Select some cell(s) - Format — Cells — Protection —

Mumber | F\Iignmentl Font i EBorder | Patterns Pr

¥ Locked
[ Hidden

Locking cells or hiding formulas has no effect unless the
worksheet is protected. Tao protect the warksheet, choose
Protection from the Tools menu, and then choose Protect
Sheet. & password is optional.

Corcel_|

Expl.: The Excel file for the solutions of Lab-session 2 will be on
the course webside. The sheets are protected with “Hidden*
so that you can get an idea what the solution should look

like without being able to see the formulae.
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User-defined (Custom) Functions

» Excel is equipped with the powerful programming language
Visual Basic for Applications (VBA). VBA allows you to write
your own programs, such as user-defined functions (UDF) and

subroutines (see later in the course).
- What is a UDF?

Just like a built-in function, a UDF is a pre-defined formula
which can be executed in the same way. The difference is that
you design the definition exploiting the flexibility of VBA.

- When and why do you use a UDF?
You use a UDF for the same reason as a built in function,
namely to make calculations (operations) which are repeated

more efficient.
- Before writing a UDF make sure that it or parts of it do not

already exist as built-in Excel functions. 43

» Creating a UDF
* First activate the Visual Basic Editor (VBE)
- Tools - Macro — Visual Basic Editor (LC)
- or use the keyboard shortcut Alt+ F11
- When you program it is useful to include the Visual Basic
toolbar into your menu:

 Yisual Basic

View — Toolbars - Visual Basic (LC) = = ) o seauiv.. 2 b 0

Now you can also activate the VBE by LC on —

 The anatomy of the VBE is like most other applications. It is
equipped with a menu and a toolbar at the top of the window
and has several subwindows:
- The Project Explorer displays the hierachical structure of projects.
- The Properties Window displays the properties of the projects.
- The Module Window contains the VBA-code of your project.

44

- The Immediate Window displays compiling messages.
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748 Microsoft Visual Basic - Book2

| Ble Edit View Insert Formst Debug Bun Ieols Add-Ins Window Help

[ b @ o o], ak MBS 2 @
G 5

oo

‘- Book2 - Modulel (Code) [_[O]x]
[ & vBAProject (Bookz) l—_l“;e“e"") = l—_[F =
£ Micrasoft Excel Objects
&) Sheet1 (Sheetl) Function Fix) :1
F=2*x+5 ISl .
|
. ! Module Window
: . nd Function -
L8 Modulel ~ = _———— =N ___

——

Properties - Thisw/orkbook

ThisWorkbook Workhook
_____________

alphabetic | categorized |

[T T Thioriback
|AcceptLabelsInFormul: False
lautoUpdateFrequencyt ] | e e -
IChangeHistoryDurationd

IConflictResolution 1 - xlLiserResolution
Dats1504 False

IDisplayDr awingObiscts-4104 - xIDisplayShar

[Envelopevisible False
IHasRoutingslip False

IHighlight ChangesOnsc False

sivddin False -
KeepChangeHistory  True
ListChannesCnhewshe False
[PersonalviswlistSettin Trus _:‘;E
FersonalviswPrinkSetti True —_—

FrecisionasDisplayed False
saved False ==
[Savelinkvalues True

[showConflctHistory  False
TemplateRemoveExtD: False i
lUndateRemoteReferer True

- The Module Window might not be visible when you open VBE.
VBE menu bar: Insert - Module (LC)
- The Immediate Window is made visible by

VBE menu bar: View — Immediate Window (LC)
* You return to the Excel window by:

- LC on the Excel icon in the windows toolbar.
- LC on the Excel icon in the VBE toolbar.
- Use the keyboard shortcut Alt+F11.
» Writing any kind of computing program consists of three basic
principal steps:
1) Design an algorithm which will perform the task you want.
i1) Translate the algorithm into a computer language (code) with
a certain syntax, e.g. VBA in our case.
ii1) Test (debug) your program thoroughly.

These steps are not carried out just once in consecutive order! 46
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