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Example of LOOKUP use

text in

alphabetical

order

create name

“material”

for this 

column

this column

will be the

“lookup vector”

numerical values

of bulk density

create name

“density” for

this column

this column will

be the

“result vector”
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A B Cc D

1
2 |Approximate Densities of Bulk Materials
3 |Material b/’
4 |alum 50
5 |alumina 60
6 |bark 15
7 |borax 53
8 |charcoal 21
9 |cork 13.5
10 [flour 35
11 |gypsum 70
12 |limestone 87
13 |lime 55
14 oyster shells 53

5 salt 47
Mslllca gel 45
17 |starch 37
18 |vermiculite 16
19 \wood chips 20

20 |zinc oxide 32
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Create LOOKUP function

formulas

this cell is named “choice”

Lookup_value,Lookup_vector,Result_vector

What happens when our choice is not in the lookup vector?

LOOKUP goes down list

until it finds a name > “potash”,

“salt” in this case, then it backs

up one to “oyster shells” and

returns the answer for that
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Important:  the lookup vector must be in ascending order.  For text labels,

this means alphabetic order.  Upper- or lower-case letters don’t matter.
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Wall thickness for drawn tubing
Gauge Tubing
Number Wall
BWG Thicl.(nes
s (in)

7 0.18

8 0.165

9 0.148

10 0.134

11 0.12

12 0.109

13 0.095

14 0.083

15 0.072

16 0.065

17 0.058

18 0.049

19 0.042

20 0.035

22 0.028

24 0.022

26 0.018

Tubing Gauge Number
BWG 14
Wall Thickness

0.083linches
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VLOOKUP(Lookup_value,Table_array,col_index_num,Range_lookup)

search

down

left

column

of

table

array

to

find

match

Which column number for

extraction of result? 1, 2, 3 or 4?

result

optional argument:

if FALSE, requires

an exact match
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VLOOKUP(Lookup_value,Table_array,col_index_num,Range_lookup)
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Example of VLOOKUP use

Table of properties of various granular materials

named “MaterialTable”
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Table of properties of various granular materials





named “MaterialTable”
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A B (o] D E F

Absolute  Bulk Percent Particle Shape
Bed Material Density Density Void Diameter Factor
1 Ib/cuft Ib/cuft inches
2 |Polystyrene1 66.02 40.00 39.41 0.0616 1.141
3 _|Polystyrene2 66.02 37.00 43.94 0.1254 1.176
4 |Barley 79.87 45.24 4336 0.1458 1.141
5 _|Polyethylene 57.58 36.97 35.80  0.1350 1.020
6 |Millet 73.69 45.37 3844  0.0783 1.070
7 _|Wheat 87.40 53.98 39.24  0.1420 1.073
8 |Rice 90.95 56.47 37.92  0.1071 1.041
9 Corn 83.75 46.39 4460  0.2857 1.500

10 Flaxseeds 70.51 43.88 37.77  0.0824 1.050
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Need to sort the table in ascending (alphabetical) order for

first column

Using VLOOKUP to extract information from the table:

What if our choice value has a typo?

cell named

“choice”
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What if our choice value has a typo?
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A B (o] D E F

Absolute  Bulk Percent Particle Shape
Bed Material Density Density Void Diameter Factor
Ib/cuft Ib/cuft inches
Barley 79.87 45.24 4336 0.1458 1.141
Com 8375 4639  44.60 02857  1.500
Flaxseeds 7051 4388  37.77 0.0824  1.050
Millet 7369 4537 3844 00783  1.070

Polyethylene 57.58 36.97 35.80  0.1350 1.020
Polystyrene1 66.02 40.00 39.41 0.0616 1.141
Polystyrene2 66.02 37.00 43.94 0.1254 1.176
Rice 90.95 56.47 37.92  0.1071 1.041
10 Wheat 87.40 53.98 39.24  0.1420 1.073
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Bed Material |Millet 1
Bulk Density 45.37 b’
Percent Void 3844 %
Shape Factor 1.07
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Bed Material Miller

Bulk Density =VLOOKUP(choice MaterialTable,3,FALSE) [Y.8
Percent Void LOOKUP(choice MaterialTable 4, FALSE) %
Shape Factor =VLOOKUP(choice MaterialTable,6,FALSE)
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typo, should be “Millet”

result shown as invalid

With 4th argument as TRUE, or absent, you would see:

results for “Flaxseeds”,

next earlier item in table
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Bed Material Miller

Bulk Density =~ #N/A  Ibft’
Percent Void ~ #N/A %
Shape Factor  #N/A
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Percent Void 37.77 %
Shape Factor 1.05
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Application of VLOOKUP:  Linear interpolation from a

table of physical properties

For any %HNO

3

from 0 to 90, we

want an automatic

estimate of the

heat capacity
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1 |Heat Capacity of Nitric Acid Solutions
2

o Heat
%HNO, Capacity
3 YW kg
4 0 4187
5 10 3.768
6 20 3.391
7 30 3.056
8 40 2826
9 50  2.721
10 60 2680
1 70 2575
12 80 2407
13| 90 2156

14 [at 20 degC]
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Create index columns to the right and left of the table

name this

“NitricTable2” name this

“NitricTable1”
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Create index columns to the right and left of the table





name this

“NitricTable2”





name this

“NitricTable1”
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Create an input cell and name it “input”

Enter a formula using VLOOKUP to

determine the row index for the

“lower bracketing value”

Enter a simple “add 1 to the above” formula for the row

index of the “higher bracketing value”
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Enter a formula using VLOOKUP to

determine the row index for the

“lower bracketing value”
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index of the “higher bracketing value”
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Enter VLOOKUP functions based on “NitricTable2” and

using the low and high row indices to extract the bracketing

values of %HNO

3

and Heat Capacity.

Using Formulas        Defined Names          Create from Selection

transfer the 6 labels in column F over as names on the cells to

the right in column G
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Enter VLOOKUP functions based on “NitricTable2” and

using the low and high row indices to extract the bracketing

values of %HNO3 and Heat Capacity.





Using Formulas        Defined Names          Create from Selection

transfer the 6 labels in column F over as names on the cells to

the right in column G
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HighHC 3.056






image2.png

F G
%HNO; 24
LowRow =VLOOKUP(input,NitricTable1,3)
HighRow =G6+1
LowPct =VLOOKUP(G6 NitricTable2,2)
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=VLOOKUP(G7 NitricTable2,3)
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LowPct

HighPct

LowHC

HighHC

linear approximation

between to locations

in the table

input

%HNO

3

HeatCap

estimate

 

 

 

inputLowPct

HeatCapHighHCLowHCLowHC

HighPctLowPct







Enter this formula in a cell to compute the estimated

heat capacity
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Automatic linear interpolation

formula and results
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Automatic linear interpolation

formula and results
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6 |LowRow 3
7 |HighRow 4
8
9 |LowPct 20
10 |HighPct 30
11
12 |LowHC 3.391
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14
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image2.png

4 %HNO;
8

6 |LowRow
7 |HighRow
8

9 |LowPct
10 |HighPct
11

12 |LowHC
13 HighHC
14

15 |Heat Cap

24

3














image17.emf
17

Change values of the input to get different results

[including bad results when input outside of

acceptable range]

the good the bad and the ugly!
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Other lookup functions:

HLOOKUP like VLOOKUP, except horizontal

rather than vertical           looks across

top row of table and then extracts from

indexed row

MATCH does not extract a value, but, instead, returns

a relative location (position number) of a

value in a lookup array

INDEX extracts a value from a table (2-dimensional

array of cells with rows and columns) given

the column index and the row index

OFFSET

extracts a cell address or range from a table

given the offset location from the upper-left-

hand corner of the table

See “Help” for more details on these
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top row of table and then extracts from

indexed row



MATCH

does not extract a value, but, instead, returns

a relative location (position number) of a
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CSCI 130

Introduction to Engineering Computing

Class meeting #4

Spreadsheet Problem Solving

Table-based operations

Excel’s lookup functions

YOUR RESPONSIBILITY FOR HOMEWORK!
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Table Look-up

A great deal of information is organized in the form of

tables and Excel provides a number of built-in functions

that allow for the extraction of appropriate data from tables.

Excel’s lookup functions are:

LOOKUP

VLOOKUP

HLOOKUP

MATCH

INDEX

OFFSET
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LOOKUP(Lookup_value,Lookup_vector,Result_vector)

search down

the lookup

vector

find either

a matching

value, or

a value

greater than

the lookup

value, whichever

occurs first

go to the same position in

the result vector, and extract

the value there
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LOOKUP(Lookup_value,Lookup_vector,Result_vector)
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