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CHAPTER 5

PROGRAMMING IN MATLAB-2
(File management, User-defined Functions)
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File Management: Load and Save

* |In most cases, the input to a script comes from a data file created by another source.

* |t's useful to store the output in an external file that can be processed and/or printed
later.

* There are processes on the files:

(J Read: Reading data from a previously created file

 Write: Write (save) data to a file

(J Add: Adding data to an existing file
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The save command can be used to write or append data from a matrix to a data file.
Format of this command:

gave filename matrixvariablename —-ascii

[ Set Path

Simulink  Layout Il sl Add-Ons  Help — Request Support
>> mymat = rand (2, 3) - - arallel v - -

5 ;I testfile - Not Defteri
mymat =

Dosya Duzen Bicim Gorinim Yardim
0.4565 0.8214 0.6154 | 8.147236%9e-81 1.2698682e-01  6.3235925e-01

0.0185 0.4447 0.7919 9.0579194e-01 9.1337586e-01 9.7540405e-02

>> save testfile.dat mymat -ascii




File Management: Writing (Saving) Data to a File

 To append the contents of a matrix variable to an existing file:

>> save testfile.dat mat2 -ascii -append
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Help j FHeguest Support
-

>> mat2 = rand (3, 3)
mymat =
0.9218 0.4057 0.4103
0.7382 0.9355 0.8936 itk | Layout o el 00O
0.1763 0.9169 0.057%9 Bl
>> gsave testfile.dat mat2 -ascii -append  posya Dizen Bigim Gorinim Yardim
8.1472369e-01  1.2698682e-01

9.685791%4e-01
2.,7849822e-01
5.4688152e-061
9.5750684e-01

il

9.1337586e-a1
0.6488854e-a1
1.

9.78592/78e-al1

5761308e-01

6.3235925e-01
9.7540465e-02
9.5716695e-01
4,8537565e-01
8.0028047e-01




File Management: Reading Data from a File

* The load command is used to assign the previously saved data to a variable in MATLAB.

>> load testfile.dat

>> load testfile.dat

»>>» who

testfile

>> testfile

testfile =
0.8147
0.9058
0.2785
0.5469
0.9575

Lo T o s B s B

Your wvariables are:

.1270
.9134
. 9649
.1576
.9706

0.6324
0.0975
0.9572
0.4854
0.8003

e who: lists the variable names in the current
file.
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Problem: The sales (in billions of TL) of Company X for each of the four quarters of 2019

are stored in a file named .. salesfigs.dat ..:

v’ First, create this file (just type numbers in Editor and Save As.. sales.dat)
v Next, load the data from the file into a matrix and split that matrix into 2

vectors.

1.21.41.81.3
2.22.51.72.9
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File Management

* EXAMPLE SOLUTION:

v" First, create this file (just type numbers in Editor and Save As.. sales.dat)

| sales.dat | satis.m |+ |

1 1.2 1.4 1.8 1.3
2 2.2 2.5 1.7 2.9
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File Management
e EXAMPLE SOLUTION:

v Then, in the script file called sales.m, load the data from the sales.dat file into
two separate vectors.

ﬁ Editor - D\Belgelerim\MATLAB\satis.m

IJ sales.dat EIJ satis.m | + ‘|
1= clear all
2 — clc
3 - load sales.dat
4 — sirketl=sales (1, :):
55 sirket2=sales (2, :):
6 — fprintf ('Sirket 1''in 2019 satis rakamlarai= %1.1f %1.1f %1.1f %1.1f \n',sirketl):
= fprintf ('Sirket 2''nin 2019 satis rakamlari= %1.1f $1.1f B1.1f 31.1f \n',sirket2);
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File Management

* 1973

* EXAMPLE SOLUTION:

v' Command Window image after running the program:

Command Window

Sirket 1'in 2019 satis rakamlari= 1.2 1.4 1.8 1.3
Sirket 2'nin 2019 satis rakamlari= 2.2 2.5 1.7 2.9

fx>>

10



File Management: Reading and Writing Data in MS Excel -e)

v In MATLAB, data entry to the program can be done through an Excel data file.
v At the same time, data output from the program can also be done using an
Excel file.

v’ Detailed information on file input/output operations can be found under the

File I/0 headinginthe MATLAB program through the help window.



File Management: Reading and Writing Data in MS Excel

v In MATLAB, the x1sread command is used to input data from an Excel file
to the program.

variable name=xlsread('flilename')

v 'filename' isthe name of the excel file to be entered. When using this
command, the excel file to be entered must be in the same Work Folder as
the program we wrote in MATLAB.

v If the excel file to be entered consists of more than one sheet, the data will be
taken from the first sheet.
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File Management: Reading and Writing Data in MS Excel

v" If there is more than one sheet in the excel file used and the sheets are
specially named, data entry can be made from the desired sheet by specifying
the name of the desired sheet.

variable name=xlsread('filename', 'sheetname')

v Another option is to enter data in the desired row/column range.
variable_namEZKlsread('fi;ename','Sheetname','row/co;umn')

v' When writing ' row/column' we need the addressing used to specify the
data range in excel. For example; 'C2:E5"' contains data from a 4x3 field in
excel. That is, it consists of rows 2,3,4, and 5 and the data in columns C,D, and
E.
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File Management: Reading and Writing Data in MS Excel

v To write data to an excel file, the x1 swrite command is used.

xlswrite('filename',variable name)

v 'filename'is the name of the excel file where the data sent from the program
will be written. If there is no file with the specified name in the Work Folder,
MATLAB will automatically create an excel file with the specified name.

v variable name is the name of the variable where the data to be sent is
defined.

v’ In addition, data can be written to a certain page and data range in the excel file in
data writing, as in the data reading process.
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v' Example: Let's read data from the excel file named data in the picture to MATLAB.

| Otomatik Kaydet (@ )

<
4
o

N. Furkan Dogan é = = O X

Dosya  Girig Ekle Sayfa Dizeni Formiiller Veri Gozden Gegir  Goriiniim  Eklentiler  Yardim LR
ibri . o] == ap ol e -
-&lj X Calibri 11 =B 9 [ Kosullu Bigimlendirme =3 o
O v v COA” ===~ Tablo Olarak Bicimlendir v
Yapistir E@ K TA A A - - - Say1 % ablo Vlarak Bicimiendir Hiicreler | Dizenleme
L e |dv A =i S v fiiZ Hucre Stilleri ~ v v
Pano (¥ Yazi Tipi 5] Hizalama (55} Stiller ~
K7 - Je v
A B C D E F G H ] K L [~
1 1453 2 34 1915 -6 0 8
2 15 1071 g -20 0.56 33 5
3 0.9 10 3 12 -25 -0.1
4 55 9 1923 0.777 17 ] -30
5
6
7| 1 -
Sayfa1 ©) 4 »
) H B [ - i + %100

>>» data=xlsread('veri')

data =
Columns 1 through 6 Column 7
1453 2 34 1915 -6 0 8
15 1071 8 -20 0.56 33
0.9 10 3 12 -25 -0.1 4

55 9 1923 0.717 17 6 -30 15
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File Management: Reading and Writing Data in MS Excel

* 1973

v' Example: Let's print a matrix A created in MATLAB to an excel file named 'matrixfile'.

Command Window

>> B=randi([5,10],3,3) ‘
i—
10 10 s matrisdosya... ~ ,O M. Furkan Dodan
3 7 L Dosya  Giris Ekle Sayfa Dizeni Formdiller Veri Gozden Gecir Gorlinim  Ek|
10 9 10 —
ﬁj & Calibri 1 | === & 9% &l Kosullu Bicimlendirme ~
. - w w AT = == Tablo Olarak Bicimlendir
»>» Xlswrite('matrisdosya',Ah) Yapistir EB K T A A" A === Sayl @ ablo Mlarak Bigimiendir
' v N VIR NS IV ﬁ " €= 3= ¥~ v @HUUE Stilleri
Pano ¥ Yaz Tipi (¥ Hizalama (¥ Stiller
J2 - I
A B C D E F G H
1 10 10 5
2 5 7
3 10 9 10
4 .
5 .
b
7 | b
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User-Defined Functions

v’ There are several types; For now we will focus only on the type of function that
calculates and returns a value.

v' We give a hame to the function we wrote to perform a certain action and save it as
.m.

v’ To use the function later, just like using a built-in function embedded in MATLAB: the
function name is written, the necessary data is sent to the function by writting in
parantheses, and after the calculations are made in the function, the result of the

operation returns to the place where the function was called.
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User-Defined Functions

v" When defining the function, it should look like this:

scomments for the user
computationl;
computation?2;
computation3;
output data=data wvalue;

end

18
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User-Defined Functions

Example: Let's calculate the area of the circle and write a sending function.
v' One input argument required: radius
v There is one output argument: area

[,_/J' Editor - C\Users\N.Furkan\Desktop\Matlab Uygulama\circle_area.m

| elasticity.m | g3.m | Untitled | circle_area.m | <+ |
1 function area=circle area(radius) - -
N . - Command Window
2 % This function calculates the area
3 %0f a circle which the radius given e CirClE_area(E]
4 — area=pi*radius"2;
5 — end ans =

12.56cc04

 When the function is called from the command window, it performs the operation using the input
argument and sent the output argument.

19



User-Defined Functions

* To pass vector elements to the function: the .A operator for exponentiation of the

elements should be used instead of the * exponentiation operator in

area=pl*radius"2;

[,_.:ﬂ' Editor - C\Users\N.Furkan\Desktop\Matlab Uygulama\circle_area.m
| elasticity.m | g3.m | Untitled | circle_area.m |_ + |

1 function area=ﬂirﬂle_area{radiusj
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§ DO Coonc Vindow
:3 e ] -

%0f a circle which the radius given
4 — area=pi*radius .A2;
= end

»>> A=[1 2 3]:

> E=circle_area{£]

3.1416

12.5664

268.2743

20
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NOTES ON FUNCTIONS

* You can send multiple input data to the function.

* The variables used inside the function are called "local variables". Local variables can
be defined in the function as needed.

* Notice that normally the outputs of user-defined functions are not printed to the
screen (it does not contain disp or fprintf!). It needs a MATLAB program (script code)

for printing to the screen.
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NOTES ON FUNCTIONS

* Therefore, written MATLAB functions can be called with script codes written in the
Editor window.

 The combination of user-written functions with the command lines typed in the
editor is called a program. From now on, what is meant by the word program is the

set of command lines written and saved in the Editor.
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General Structure of a Simple Program

script.m fonk_adi.m

* Read input values || function output= func_name(input)

 Call function (function_name) to| |output = calculated value acc.to input

calculate the result
end

——

* Print the result to the screen (or file).




MATLAB PROGRAMS _e)

EXAMPLE:

4
The volume of a hollow sphere is found by §7T(r03 —1?) . We want to write a program
that will ask the user for radii, call a function to calculate the volume, and print the
result to the screen.



MATLAB PROGRAMS

EXAMPLE SOLUTION:

NO
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M Editor - C\Users\N.Furkan\Desktop\Matlab Uygulama'\cylinder.m

oo o W b

cylinder.m | cylinderv.m |+ |

E: If more than one input
3 is sent to the function,

%This program calculates the volume of a hollow cylinder
ri=input ('Enter the inner radius of the cylinder: ');
ro=input ('Enter the outer radius of the cylinder: ');
volume=cylinderv (i, ro) :

fprintf ('The volume ;
fprintf('is %5.2f cm~3.

order of the inputs is

ond... etc.

cylinder.m

. end
>> cylinder

cylinderv.m
function wv=cylinderv(x,y)
v=4/3%pi* (y*3-x"3);

=

Enter the inner radius of the cylinder: 1
Enter the outer radius of the cylinder: 2

The volume of the cylinder with wall thickness of 1.0 cm is 29%.32 cm™3.

fi>> |

ortant. The first input sent
ssigned to the first input in
function, the second to the

25
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MATLAB PROGRAMS _e)

EXAMPLE:

Write a MATLAB program that uses a function called cylinder to calculate the volume
and surface area of a cylinder. Ask the user to enter the height and radius of the cylinder
from the keyboard.

SOLUTION STEPS:

1. Prepare a script (cylinder.m) that asks the user for the base radius and height of the
cylinder, then sends these values as input to the function we will write.

2. Write a function (funcl.m) that will calculate the volume and surface area of the
cylinder using the input values from the main program and send it as output to the
main program.

3. Print the output values from the function in the main program separately.
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MATLAB PROGRAMS

EXAMPLE SOLUTION:

[ Editor - D:\Belgelerim\MATLAB\hacim_y_alani.m

| hacim_y alani.m ~|\ f.m |+ |
1 $Klavyeden girilen yarigap ve yilikseklik dederlerine gdre
2 $3ilindirin hacmini ve yilizey alanini kullanici tanimli bir
3 $fonksiyona hesaplatip ekrana yazdiran program »
4 — r=input('Yaricapi giriniz: \n'):
Si|= h=input ('Yilksekligi giriniz: \n'):
6 — [vol,area]=fn(r,h):

fprintf('silindiri hacmi %5.2f cm3, yiizey alani %5.2f cm2''dir. \n',vol,area):

" hacim_y_alani.m ;I; fn.m ‘|~ + | Command Window
1 function [hacim,y alani]=fn(r,h) >> hacim y alani
= hacim=pi*r*r*h; Yarigapl giriniz:
= y alani=Z*pi*r*r+Z2*pi*r*h; 1
4 — endj Yiikseklidi giriniz:
5 2
silindiri hacmi 6.28 cm3, yilizey alani 18.85 cmZ'dir.
' |

27
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Next week

Chapter 6

DECISION MAKING



