COMPSCI 111 /111G

Mastering Cyberspace:
An introduction to practical computing

Spreadsheets

Learning Outcomes

Evaluate Boolean expressions

Use IF, VLOOKUP and HLOOKUP functions
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IF functions

Example - coffee data

Makes a decision
« Different values used in the cell depending on the logical test

IF(logical test, value_ if true, value_if false)

I

Must be either true or false
e value
« condition (test)
* boolean function

This value appears This value appears
in the cell if the in the cell if the
boolean is true boolean is false

Imagine an experiment where we record the number of
cups of coffee that we drink, and whether it was
morning or afternoon. The table of data might
appear as shown below:

A | B |
| 1 |Cups of Coffee,. AM/PM
| 2 &) am
| 3 | 1 prm
EX 2 am
| 5 | 1 am
| B | &) prn
| 7 4 am
| 8 | 1 prm

How can we calculate the average number of coffees
that we drink in the morning?
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Example - coffee data

Exercise - Simple IF

Add a new column to store the morning coffee data.

« If the contents of column B is the text "am" then use the value stored in
column A. Otherwise, leave it blank.

. =IF(B2="am", A2, ")

Given the wind speed as shown in the table below,
write the formula that would appear in cell C2. Note
that a Gale Warning is issued when the wind speed
exceeds 63 km/hr.

A | B | ¢ |
| 1 |Cups of Coffee. AM/PM | Morning
| 2 | 3 am &)
| 3 | 1 pm
EN 2 am 2
| 5 | 1 am 1
=N 3 pm
| 7 | ] am 5
=N 1 pm
ER
| 10 | Total 2.8
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A B | C |

1 Date Wind Speed = Warning Issued
2 | 101/2007 3

3 | 20152007 57

4 | 30172007 83 Gale Warning

5 | 40152007 a1l

B | 50172007 5

7| BOS007 84 Gale Warning

g5 | JOS007 87 Gale Warning

9 | 8/01/2007 g8

Example - Boolean conditions

Exercise - Using Boolean conditions

Ticket Sales

Check if more than 90% of the tickets were sold, or if less than 50% of
the tickets were sold. In either case, a new venue is required next time.

=IF(OR(C9/B9 > 0.9, C9/B9 <0.5), "Yes", "No")

A B [ c [0 ] E F G [ H

L1 Tickets sales

2
| 3 |Price $10.00
4|
| & |Event Tickets Available Tickets Sold Remaining | Sales % Different venue reguired
| B |Cycling 4000 2000 2000 $20,000.00 1 Ma
| 7 |Weightlifting 2000 750 1250 $7,500.00 4 Yes
| & |Triathlon 1000 100 400 $1,000.00 4 Yes
| 9 |Soccer 3000 3000 1] $30,000.00 f{¥es 1
| 10 |Badminton 5000 4500 a00 $45,000.00 1 Ma

1" 15000 10350 4650 §103,500.00

Examine the following spreadsheet that keeps track of beetle races. Each
beetle is involved in three races, and the time it took to cross the finish
line is recorded. The best time out of the three races is calculated and
will be used to determine the overall winner.

Some races are aborted before the beetle finishes, so no time is recorded.
Occasionally, a beetle will escape from the track, and is therefore
disqualified from the races (recorded as a "D").

Write down the formula used in cell E4
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A [ B [ ¢ T D0 ] E |

|1 Beetle racing

2 Race

3 | Beetle 1 2 3 Best

| 4 |Gearge 12 46 12

| 5 |John 43 35 35

| 6 |Paul 32 33 32

| 7 |Ringo 19 28 D Disgualified

| 8 |Juice 23 13 13

ERE 34 D Dizgualified
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Looking up values in a table

VLOOKUP

Often have tables of data
¢ We want to look up a value
« e.g. given ID number, what is the name?

Student ID Name Phone

9100983 Andrew 123-4567
2098382 Albert 234-7654
2289483 Adrienne 321-7839
2109374 Ann 567-8932

Use a lookup formula
* VLOOKUP - looking up values in a vertical table
* HLOOKUP - looking up values in a horizontal table

VLOOKUP( value, table, column, [range] )

—__ /

This is the value
we already have
written down. We
want to use this
value to look up a
corresponding
value in a table.

Boolean value.
Range of cells.
True if we want

This is the table to match a

we are using to Number. range of values

look up the

value in. This specifies False if we want
which column

. an exact match.
in the table

contains the
data we want.

Usually we want
to use absolute
references for

the table.
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A [ B [ ¢ T o [ E ] F I 6 | H |
3 . .
| Siianialenrsiiid i Use a VLOOKUP to find the description for arecorded
3] D Name 199444 | jhub001 Jacoh H
[ 800526 Ethan 3114 | rnkopD32 | Michael wind s P eed
|5 952348 William 4B5336 | jiisl12 | Joshua T E T & T 5] g F 1 E
= 303114 Michael TRIBEE | mwen003 | Matthew 3 Beaufort Scal
L7l 573748 | 600526 | euptl08 | Ethan == e
% S;ggg ;g“mnz-’; 'AE]"d’E"‘“ - Speed (kmihr) 232‘;0;: Description
el anie|
Lo 952348 | whuD34 | William | 25 |Day Wind Spd_Doseriptio 0 0 Calm
11 973748 | ji002 Jossph = 1 1/ Light air
[12] 997073 | ccaul05  Christopher | 27 |Tues 5| Light air 7 2|Light breeze
[13] [ 28 Wed 0 Calm 12 3 Gentle breeze
| 29 [Thurs 158 Gentle breeze 20 4|Moderate breeze
:VLOOKUP( value, table, column range ) 30|Fri 20 Moderate breeze 30 5 |Fresh breeze
, ) ) =
/ \ \ \ [ 31 |Sat 40 Strong breeze 40 6| Strong breeze
| 32 |Sun 78| Strong gale a1 7 Mear gale
A E C D E F N & H |33 53 BlGale
: [ I /1 [ |* [ [ \ Fa|se [34] 76 9| Strong gale
L2 | Students Enroffed B Mame Ed ] 10 Storm
z D jhubd01 Jacob |36 | 103 11 Wiolent storm
4] 800526 303114 | mkopd32 | Michael 7 8 12[Hurricane
|6 952348 466336 | jiis2 | Joshua
B 22t lichas TEGEEE | mwer003 | Matthew
Iz 1 BUDS2 | euptllB | Ethan =VLOOKUP( value, table, column, range )
g 512069 acut01? Andrew
&l 867263 ddend11 Daniel
[10] 952348 | whu34 | William _ .
(1] 973748 | 002 | Juseph =VLOOKUP( B26, $E$25:$G$37, 3, TRUE )
[z 997073 | ccaul05  Christophg
13
1 2 3
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HLOOKUP Exercise

Same as VLOOKUP, but for horizontal tables What formula would be used in cell E10?
¢ Use an IF and an HLOOKUP
HLOOKUP( value, table, row, [range] )

/ Al B | ( | D | E | F | G ‘ H ‘ ‘
Value.

Movie Prices
Ion Tues Wed Thurs Fri Sat Sun
| Before Spm| $14.00 .50 $14.00 $15.00 §15.00 §15.00 §15.00
| After dpm]  §14.00 $8.50 $14.00 $15.00 $15.00 $15.00 $156.00

This is the value Range of cells. Boolean value.

we already have
written down. We This is the table

True if we want
to match a

want to use this ; Movie Tickets
we are using to Number.
value to look up a look up the range of values ﬁj:i — Day YEvenmg 63;0155?00
corresponding value in. This specifies False if Michael  [Tues [N §8.50
value in a table. which row in the o€ ITwe want Steve  |Mon [N §14.00
X an exact match. Ruth kion M $14.00
Usually we want table contains David Sat i $15.00
to use absolute the data we MNania | Sat i §15.00
rﬁfereglces for want. Total 8150
the table.
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Exercise: ThinkGeek T-Shirts Exercise

What formulae should be used in cells D15, E15, F15 and F26?

- A [ B c | D E | F
iarnrai 1 T-Shirt Sizes T-Shirt Prints
Db il 2 | Size Price Code Description
| 3 |5 $ 1099 10012 +2=45
) —— | 4 M 1188 1010(geek inside
2-|- 2_.:;5 |5 [L 5 1299 1071|<BODY>
| B [XL 1399 1100|man woman
FOR EXTREMELY LARGE VALURS OF 2 17 L § 1499 1101 |abey gravity
B 00l [§ 1599 1710'm blogging this
| 9| 1111 Arrrrragh. ...
|10 |
|11 |
12
- 13 Invoice
‘ 14 | Code Size | Number Description Price Cost
| 18| 1010{m 1 geek inside P 1199 | § 11.99
RNt 16 101U 1 |geek inside 5 12933 1299
</BODY> 17| nn1|s 3 |<BODY> § 10059 [§ 3257
|18 1110f=L 1 I'tn blogging this § 1399 |% 13.99
e n e (e i) | 18] 1001fxL 1 |2+2=5 § 1399 |§ 13.99
I’'m blogging this. = |20| 1101{m 2 |obey gravity 5 11.99 | § 2398
121  1111{m 1 Arrrrrggh. .. F 1199 )§ 11.99
|22 |
23
http://www.thinkgeek.com/ 24
25
| 26 | Tatal § 121.90
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Graphing data

Start by sorting the data into dependent and
independent variables

Independent Dependant
1 15
4.9
2.4
2.6
3.3

O W|N

Enter the data
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Highlight the data that you
= - wish to graph by holding down
DmA |J 5 |8'(8: T D T E the left mouse button & drag

Zhemistry 101, lab 1: Disolved Oxygen Levels In & Closen  OVET YOUr numbers, then
1. Brown, D. Grey release,

3/10/02 Trial 1:

Time Digolved 02
1 15
2 3 o .
3 55 The area highlighted will be
4 4.4 graphed. So make sure that
£ 6.8 you have selected all the
5 5.8 data that you want to appear

on your graph.
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Create a chart

Using the Chart Wizard

= .0 .
BH %, W%

Tt
]

4

With your data
highlighted, left click on £ &) ZLoil @ 100%

the “Chart Wizard” in the/

toolbar. | I | H |

jew | Insert Format Tools Data Wi
J At Cells... | 1
Rows g
Or select “Insert” from the = —
menu bar. A dropdown Worksheet —
box will appear, select ol chart... T
“Chart”.
Page Break
fi Funrtion. ..
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The Chart Wizard will provide you with a series of
steps. Click "Next >" when you have finished each

Step . Chart Wizard - Step 1 of 4 - Chart Type

Standard Types | Cuskom Types |

[ XY (Scatter)" is a Chart bype:  Chart sub-type:
standard choice and will
be used in most situations.

S
o |
2 (P

Scatber, Compares pairs of values,

Press and Hold to Yiew Sample |

@I Cancel < Back | Mext = I Einish I
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Preview

Enter labels

A preview of the graph is displayed
Chart Wizard - Step 2 of 4 - Chart Source Data

DataRange | Series |

« Enter atitle
 Label the X and Y axes.
* Click “Finish” when complete.

At this point you have a . .
rough VieW Of your graph 5 The WIndOW also Chlllen‘]—Ste3uf4—l:altlilpt|ns
= 1 Axes | Gridines | Legend | DataLabels
\I/]:/;rrzltscllsictl??lilzgp’at you o = s v 5 = = provides a number of Chart tte:
' tabs labeled, “Axes, _ E .
jataran.ge. 2 Gr|d||nes, Legend, Walue (%) axis: j -

. (?Emsmns and Data. Labe|S" “alue () axis: : + P v
used for advanced | . . : :
formattlng Second category (%) axis: : _

Second value [Y) axis: ;
Js Cancel <Bsck || Met> | Frish
@I Cancel I < Back I Next > I Einish
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A completed graph Simple data analysis
= Congratulations you have made a graph, but you still
- . - have to draw aline or curve to relate the data.
Solubility of Disolved Oxygen as a
Function of Time. . . . -
= Rarely in science do we “connect the dots” in a
10 s graph. Rather, we would like to show the trend of

58 ; our data in the form of a best fit line.
- =~ .

=

2 4 + ..

S . * How do we do this in Excel?

s 2 5

0 ' ' ;
] 2 4 B 8
Time (minutes)
| | | ||
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Adding a Trendline

Graphing — Adding a Trendline

Make sure the chart is selected:

Choose the trend that you wish to show with your data.

Add Trendline [ 2] ]

Trend/Regressionbype——————————————

Linear Logarithmic  Bahynamial

v 7 || Perind:
Power Exponential  Moving average

Based on series:

4.4
6.8 Solubility of Disolved Oxygen as a
Se|eCt “ Chal‘t" 85, Function of Time.
Select “Add Trendline....” 10
? +
RS & 5 o
£ 4 +
E’ *
g2 27—
i "
0 2 4 5 B
rmat Tools | Chart Window Help Time minutes)
- Chart Twpe... E—— -
Chart Qptions,
v 8 & 4J._ @ =
Add Trendline. ..
C S IEW o F
¥ |
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|
Cancel
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Adding equation

The completed graph

To add the equation of the line, choose the tab entitled

“Options” —___ gy =
|

Type Ciptions

Trendling narn
@ putomaticc  Linear (Series1)

" Custom: I

Select “Display
. (Forecast—————
eq u atl O n O n C h al’t” . Forward: IU E‘ Units

Backward: ID 5‘ Uriits
[~ Setinkercept = a
Iv {fisplay equation on chart ;

I Display R-squared value on chart

Concsl_|

Solubility of Disolved Oxygen as a
Function of Time.

Disolved Oxygen

[ B SR PO =]
=
I
L
Ca
=
by
+
=
i
ra

Time (minutes)
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