Tutorial Va: Formatting and Tables Last updated 4/23/06 by G.G. Botte
Department of Chemical Engineering
ChE-101: Approaches to Chemical Engineering Problem Solving
MATLAB and Excel Tutorial Va

Formatting and Tables the “fprintf” Command (last updated 4/23/06 by GGB)

Objectives:
These tutorials are designed to show the introductory elements for any of the topics

discussed. In almost all cases there are other ways to accomplish the same objective, or higher
level features that can be added to the commands below. Read section 4.6.2 to learn more about
the “fprintf” command

Any text below appearing after the double prompt (>>) can be entered in the Command
Window directly or in an m-file.

The following topics are covered in this tutorial;

Introduction

Formatting output _ The "fprintf"* Command (guided tour with examples)
Formatting tables in Excel (the use of the border lines, guided tour with examples)

Introduction:

The fprintf command gives you more control over the output than the disp command. In a single
command you can specify text and matrices to be printed, the format in which to print the matrix,
and to move down a line at some point in the output. The general syntax is:

fprintf(‘formatting structure commands', values to be displayed)

To practice some of the options of the fprint command and to notice the differences with the disp
command let us write the following m-file that allows calculating the area of the circumference.
We will modify the script file to use several options of the fprint command.

2} C:AMATLAB6p1iwork\Che-101circle.m
File Edit Yiew Text Debug Ereakpoints Web ‘Window Help

(= = = = # o BE [R5 Stacc x|

% This program caleculates the Ares of a Circuwference given the radius
% Dewveloped by Gerardine . Eotte

% Created on: 04/06/05

% Last modified on: 04706705

% Che-101, Spring 05

% The user most input the radius of the circuwference "
% Description of warisbles:

% The area of the circumference is given in the wvariable "A"

r" hefore running the code

L et I s T o o e

11| elear:

12 %Print heading of the program

13|-| disp('This program calculates the Area of a Circumference given the radius');
14|-| disp|('Developed by Gerardine . Botte');

e disp“'Created on: 04/06/05');

17 #Frogram calculations

r=input | 'please enter the radius of the circunference in cwm = '); %this is the radius of the circ
A=pi*r~2 % this iz the area in cmd.

disp('The area of the circumference in cm*2 is = ');

disp(a); 1

<| o

[
o
Flnn )

Ready




When you run the above program this is what it will be displayed on the screen:

File Edit Wiew Web Window Help

Dm | % By M | ? | Current Directory: | CAMATLABER wyarkiChe-101 ﬂ

Dewveloped by Gerardine &. Botte ﬂ
Created on: 04/06/05

please enter the radius of the circunference in cm = 2
A=

12.3664

The area of the circumference in ew*Z2 is =
12 .5664

> =
| ]

Ready

1. Using the fprintf command to display text
The syntax is,

fprintf(‘text to be displayed’)

Use the fprintf command to print the text in the circle.m program:

%) C:\MATLABGRT workiChe-1011circle.m M=
File Edit Wiew Text Debug Breakpoints ‘web ‘Window Help
b=zl & 3 @ 8B 3 Stack: x|

1 % This program calculates the Ares of a Circumference giwven the radius =

- % Developed by Gerardine &. Boktke

& % Created on: 04/06/05

4 % Last modified on: 04/06/05

= % Che-101, Spring 05

& % The user most input the radius of the circumference "r"™ hefore running the code

o % Description of wvarishles:

g % The ares of the circumference is given in the wvarishle "A"

g - - - - - - -

10(-| cle

11|-| eclear;

12 #Print heading of the program

13|-| fprintf('Thi= program caleulates the Area of a Circumference given the radius'j;

14|-| fprintf|'Developed by Gerardine &. Botte');

18| - fprintf|[ 'Created on: 04/06/05');

16

17 %Program calculations

&= r=input [ 'please enter the radius of the circunference in cm = '); %this is the radius of the circ

19|-| A=pi*r*I % this is the area in cmi.

20| disp('The area of the circumference in cw*Z iz = ');

21| dispia);

J |

Ready

Execute your program. What do you see on the screen?
When a program has more than one fprintf command the display that they generate is continuous
(it does not automatically start a new line). We can take advantage of this property as needed.
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The following are a list of useful space characters for fprintf

Jumps a line after

fprintf(‘text to be types\n’) «——| 40 Gicniayed text

fprintf(‘text to be types\b’) « | Leaves backspace after the displayed text

fprintf(‘text to be types\t’) «——— | Leaves tab after the displayed text

Do the following changes in the m-file and look at the display:

b CAMATLABSP] WworkMhe-1013circle.m
File Edit Wiew Text Debug Breakpoints Web ‘Window Help

DezE & B2 @ © # | B R s I3 4 stawe| ]
1 % This program calculates the Area of a Circumference given the radius =}
2 % Developed by Gerardine G. Botte
i) % Created on: 04/06/05
4 % Last modified on: 04/06/05
k3 % Che-101, Spring 05
[} % The user most input the radius of the circumference "r" before running the code
7 % Description of varisbles:

g % The area of the circumference is given in the varishle "a"

g

101-| ele

11|=| elear;

12 %Print heading of the program

13|-| fprintf('This program calculates the Area of a Circumference given the radius'n'); %this format will add a line

14|-| fprintf('Developed by Gerardine G. Botte\t'}; %this format will add a tah

18(-| fprintf('Created on: 04/06/05\n'); %this format will add a line

16(-| fprintf('‘n'); %this will add an empty line

17

18 $Program caleulations

19|- r=input('please enter the radius of the circunference in em = '}); %this is the radius of the circunference

20=1 A=pi*r*2 % this is the area in cmZ.

D= disp('The area of the circumference in cw*Z is = '};

22|-| displa); —

\ [+[7]

Ready

This is the display:

<} MATLAB

File Edit Vew wWeb Window Help t b
d
O & =R | 7 currert Directory: | CMATLABGP! whorkiChe-101 ‘ﬂ/l
This program cale f a Circumference given the radius =
< ||Developed by Gerardine G. Botte Created on: 04/06/035 .
< Two lines left after
please enter the radius of the circunference in cm = 2 the d|Sp|ayed
A=
12.5664

The area of the circumference in cw®2 is =
1Z.5664

3> |
| [+

Ready

2. Using the fprintf command to display numbers
syntax:
fprintf(*formatting structure commands’, values to be displayed)

Inside the format statement the %f, %e, and %g specifiers are used to show where and how the
output values are displayed.



%f _ decimal format

%e _ exponential format

%g _ whichever is shorter

If \n appears in the string the display skips down a line and continues. The format statement
almost always ends with one or more \n statements, to create the desired on-screen appearance.

Example, modify the circle.m file according to:

8 C:AMATLAB6p1\workiChe-101 circle.m

File Edit Wiew Text Debug Ereakpoints ‘Web ‘window Help

DeEeEE @ 2Bo = d | S8 0 E IR E | stak s 5

1 % This program calculates the Area of a Circumference given the radius

2 % Developed by Gerardine G. Botte

3 % Created on: 04/06/05

4 % Last modified on: 04/06/05

2 % Che-101, Spring 05

6 % The user most input the radius of the circumference "r" before running the code

7 % Description of warisbles:

3 % The area of the circumference is giwven in the wvarishle "A"

9 e e e e e e e e e bbbttt ereiee

il olE

11{-| clear;

1% $Print heading of the program

13|-| fprintf('This program caleoulates the Area of a Circuwference given the radiusin'); %this format will add a line
14| fprintf('Developed by Gerardine G. Botte\t'}; %this format will add a t=h

15| - fprintf('Created on: 04/06/05%n'); %this format will add a line

16|=| fprintf({'\n'); %this will add an empty line

1

18 $Program caloulations

18- r=input | 'please enter the radius of the circunference in cm = '}; %this is the radius of the circunference
201 - A=pi*r*2;| % this i=s the area in cmi.

21|=| fprintf('The area of the circuwference is m*2 VLA

22

¥~—_| Thisis the

format

This is what will be displayed on the screen

=) MATLAB
File Edit Yiew Web ‘Window Help

I N % | 2 | Current Directory: | C:MATLABER! WworkiChe-101 =

This program calculates the Areas of a Circuwference given the radius
Developed by Gerardine . Botte Created on: 04/06/05

please enter the radius of the circunference in cm = 2
The area of the circumference is 12.566371 cm*Z
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To control the number of decimal places displayed within the %f or %e specifier. In the
following example the 4.2 means allot four places for the value, 2 to the right of the decimal
point.

¥ C:AMATLABG6p1 worki\Che-1013circle.m
File Edit WYiew Text Debug Breakpoints ‘Web ‘Window Help

DeEE + 2R # fr | Bk L B E IR staa [ ks
11|-| clear; :J
12 #Print heading of the program
13|-| fprintf|'This program calculates the Area of a Circumference given the radius‘\n'); #%this format will add a line
14|-| fprintf('Developed by Gerardine G. Bottelt'); #%this format will add a tab

18|=| fprintf|('Created on: 04/06/05\n'); %this format will add a line
16/=| fprintf('in'}; %this will add an empty line

17
18 #Program calculations
19(- r=input ('please enter the radius of the circunference in cm = '}; %this is the radius of the circunference
20/-| A=pi*r*2; % this is the area in cnZ.
21|=| fprintf('The area of the circumference is %4.2|‘f cm*2 ' A ;
22 -
| [+
Ready
Formatting the
number
This is what will be printed:
<) MATLAB - [BX
File Edit Wiew ‘Web ‘Window Help
Ow kR | 7 | currert Directory: | CMATLABER! workiChe-101 =] J
This program calculates the Area of a Circumference giwven the radius =]
Developed by Gerardine . Botte Created on: 04/06/05
please enter the radius of the circunference in cm = 2
The area of the circumference is 12.37 cw*2
> |
! |+
Ready
Or using scientific notation with the %e specifier.
17
18 $Program caleulations
19(- r=input('please enter the radius of the circunference in ecm = '); %this is the radius of the circun
20[-] A=pi*r*Z; % this is the area in cmi.
21— fprintf [ 'The area of the circumference is %4.Ze cw*2 ' A);
22
Ready
The display is:
-) MATLAB X]
File Edit Wiew wWeb window Help
M| & B M P | Currert Directory: | CMATLABSET wworkiChe-101 R J
This program calculates the Area of a Circumference giwven the radius -
Developed by Gerardine . Botte Created on: 04/06/05
please enter the radius of the circunference in cm = 2 5
The area of the circumference is 1.26e+001 cm™Z
=




You can include \n multiple times including before any text is printed. Note the added line

spacing.
) CAMATLABSp1WworkiChe-101Acircle.m
File Edit Wiew Text Debug Breakpoints ‘Web ‘Window Help
DEES |t meo o (s BR[2DE RE|sfm ]
16(-| fprintf('\n'}); %this will add an empty line _:J
17
18 $Frogram calculations
HHE] r=input | 'please enter the radius of the circunference in cm = '}); %this is the radius of the circunference
20| A=pi*r~2; % this is the area in cml.
21|=| fprintf('%n The area of the circumference is %4.Zf cm*Z\n\n\r1|',A:l;
g —
Ready

This is what will be displayed

=) MATLAB

File Edit Yiew Web ‘Window Help

I N % | 2 | Current Directory: | C:MATLABER! WworkiChe-101 =
This program calculates the Areas of a Circuwference given the radius =

Developed by Gerardine . Botte Created on: 04/06/05
please enter the radius of the circunference in cm = 2

The area of the circumference is 12.57 cm*Z

3] I

Ready

3. Using the fprintf command to display arrays

How you use the specifiers when printing an array depends on how you wish the array to print,
either as multiple lines or all on one line.
Examples write the following m-file

=) C:AMATLABSp1 work\Che-101\concen.m
File Edit Yiew Text Debug Breakpaoints ‘Web  ‘Window Help

O =E &S = & fr | &k I3 Stade [Base ~|

1 tExamples of using the fprintf command when printing arrays
2-| econe = [1.35 Z.65 5.78 1:
a3l - fprintf('The concentrations are %4.Zf gslit “n',conc)

This is what will be printed:

File Edit View Web Window Help

O@| & B @’ M 2 | Current Directory: | CIMATLABGR! twork\Che-101 | _J

>> CONCen

The concentrations are 1.35 gflit They are pnnted N

The concentrations are 2.65 gflit . .

The concentrations are 5.78 g/lit d|fferent IlneS 6

g
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See the next example

%) C:AMATLABGp1 sworkiChe-101\concen.m
File Edit Wiew Text Debug EBreakpoints wWeb ‘Window Help

O EHS ® i fr | &K 13 Stads

1 $Examples of using the fprintf command when printing arrays

2= eone = [1.35 2.65 5.78 1;

3|-| fprintf(' The concentration is $4.2°f 24.2f $4.2f g/lit “n', conc)
4

This is the displayed

=) MATLAB
File Edit Wew ‘Web Window Help

0O = M | 7 | Current Directory: |C:1.r-.I1ATLAEIBp1 weorkyChe-101
>» concen .

The concentration is 1.35 Z.65 3.78 g/flit All of them are in the
53 same line

Multiple variables can be printed with a single statement. See the example

5} C:AMATLAB S p1workiChe-1013concen.m
File Edit Yiew Text Debug Ereakpoints ‘Web ‘Window Help

=== s i fr | B8 13 Stack:

1 %Examples of using the fprintf with multiple warishles

2= eone = 1.35;

3 -| time = 22.4;

4|=| fprintf('The concentration is %4.2f g/lit at %4.1f minutes “n', conc, time)
q

The display is:

File Edit Yew wWeb wWindow Help

»» CONCEn
The concentration iz 1.35 g/lit at 2ZZ.4 minutes
r"J

7

Ready

O@r| X By B ﬁ 2 | Currert Directory: | CMATLABERT wworkiChe-101 ﬂ J

If conc and time are arrays you could put the fprintf statement in a for loop.

%) C:AMATLAB6p1workiChe-101iconcen.m
File Edit Wiew Text Debug Breakpoints ‘web wWindow Help

OD=E S ® i fr &8 I3 Stack:

$Examples of using the fprintf when printing multiple arrays|

- cone = [ 1.2 3.5 4.1 1:

=| time = [ 8.2 11.5 17.9 1;

for n= 1:3 7
- fprintf('The conc iz %#4.2f g/lit at %4.1f minutes “n', concin), time(n))

- | end

- O f= ) k3 —
|




This is what will be displayed

File Edit Wew Web Window Help

N = U 7 | Current Directory: | Cride

> CONCER

The conc iz 1.2Z0 g/lit at 8.2 minutes
The conc is 3.50 g/lit at 11.5 minutes
The conc iz 4.10 g/lit at 17.9 minutes
e

Alternately you could set up columns with headings. By using spaces, see example

#) C:AMATLAB6pTworkiChe-101\concen.m
File Edt Miew Text Debug Breakpoints ‘Web ‘Window Help

DeE& @' =’aw # 5 | B R LR RS st - Ed
1 $Examples of using the fprintf when printing multiple arrays, creating column headings -
2| econe = [ 1.2 Fwh 4.1 1;
3[-| time = [ 8.2 ikl 17.9 1;

4]- fprintf('Concentration Time “nm')
8(-| fprintf(' (g /lit} [min) “n')
B[-| for n = 1:3 iy
= fprintf (' %4.2f 24.1f “n', concin), timeln))
B|-| end /ﬂ
« |+
1| B | _circlen concenim
Ready
See the display

File Edit Wew “Web Window Help

O = i | 7 | CurrentDi

I CONCER

fomcentration T This is great! Now
it min
120 5.2 you can make

3.30 11.5 tab|eS

4.10 17.9
i

Ready

Notice that the numbers are not well aligned. You need to add spaces until they are centered (this
is a trial an error thing). I usually do it by showing a display and them counting the number of
additional spaces that | have to add. See the new print out:
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File Edit “ew ‘Web ‘Window Help

Dﬁ'|éﬁ&ﬂﬁ|ﬁ|?|mrrf

> COnCEen
Concentration Time

lg/lit) (roin)
1.z20 g.2
3.50 11.5
4.10 17.9
XE
|

Two additional
spaces were added

This is how you will modify the program if you want lines to be printed:

File Edit Yiew Text Debug Breakpoinks ‘Web ‘Window Help

DEEE| R0 [ AH| B0 BT REY| s o

1 3Examples of using the fprintf when printing multiple arrays as a table with the borders

2|-| conc=[l.Z 3.5 4.11: : “w|n H

A-| tine-[s.2 115 17.81; This symbol “|” will make the
4|-| fprintf(' Yh') This will make the top  border Side borders Th|S iS the key

&= fprintf (' Concentration F Timein') %This is the heading of the table ' |
G- | fprintf(' (g/l) | (min)wn') %$In the next row we show the units above the enter key I\
fill= fprintf (' Yn') £This will cowmplete the heading border ;

8/ -| for n=1:3 . )

9 - fprintf(' 4,2 | %4.1f'n', concin), timein)) PreSS Shlft+ AN

10/-| end

11| - | fprintf(' '} %This will cowplete the low border

12

This is what the program will print:

Command Window

*» table

Concentration | Time NOtlce that the
{a/1) | (uwin] borders follow the
Lz 1 8.2 quality guidelines

3.50 | 11.5

chill 5o discussed in H-4

A

Fx




Example Using Excel:

As discussed in tutorial VIII each cell in Excel will be an element of the table. You can use the
borders menu under “format” “cells” “borders”

]
Fufnfzin 2113 aai

Mumber | Alignment Faont Patterns | Prokection

Presets Line
Skyle:

Monge  ===—-==

MDFIE QLIHiI‘lE ................ —_——

Botder —— | [

) I | -

Text

= Color:

Automatic D

The selected border stywle can be applied by clicking the presets, preview
diagram or the buttons above,

[ ok ][ Cancel ]

For example if we want to create a table with the information shown on p. 9, this is how we do it:

Jiew Insert  Format  Tools Data  Window Help  Adobe PDF Typ
SR B9 = -0 - @ [ -0 -|BZU|EE=HH|S$ % o
e SEAN | | @ = @2 | ¥ Reply with Changes,.. End Review... S

f Concentration

B | c N - | c | 7 ] — Selectthe 5.
borders '] ¢
/desired r

_FUJ'JJJ"_"[ Cells, Ja‘

Concentration  Time Murber | Alignment | Font | | Patterns | Protection

[oflit) min Presets Line
12 82 Style:
35 1.5
41 17.9 MNone Qutlife  Inside
Border
I 2 1
Text Text T |
4 8
Text Text
—_— Color:

Automatic D

The selected border style can be applied by clicking the presets, preview
diagram or the buttons above,

Ok ] [ Caniel

10
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I EE
J9 - e
A [ 8B [ ¢ [ b | E [ F | 6 [ H |

Concentration Time
qy g@ This is how the
35 s table will look
4.1 17.9

Y Y -

-
|




