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Part Two

Getting input data for our programs

and saving results

How to define, save and load data
Some useful statements of general purpose



Defining data for your programs

* MATLAB stores numerical and text data into variables
* You can define a variable with a name and a value

* You can compute values for variables using numbers,
mathematical operators, other variables, mathematical
functions

* You can import variables or values into variables from
external files

* In MATLAB, you don’t need to declare the variables
and their types before using them

 MATLAB sets the type according to what you write
* You can define a variable anywhere in your program

A variable is accessible if you can see it in the
Workspace



Most common variable types

integer

double

char

string

array of integer or float - vector or matrix
cell and cell arrays



Variable types in MATLAB

=— CONTENTS Close
< Documentation Home Numeric Types
< MATLAB ) Integer and floating-point data
< Language Fundamentals Mumeric classes in MATLAB® include signed and unsigned integers, and single-precision and double-precision floating-p

cannot change the default type and precision.) You can choose to store any number, or array of numbers, as integers or

< Data Types =
double precision.

Numeric Types All numeric types support basic array operations, such as subscripting, reshaping, and mathematical operations.
Characters and Strings .
Dates and Time Functions
Cateqorical Arrays double Double-precision arrays
Tables single Single-precision arrays
Timetables intd 8-bit signed integer arrays
Structures intl6 16-bit signed integer arrays
Cell Arrays int32 32-bit signed integer arrays
Function Handles inted G4-bit signed integer arrays
Map Containers uintg 8-bit unsigned integer arrays
Time Series uintle 16-bit unsigned integer arrays
Data Type |dentification uint3z 32-bit unsigned integer arrays
Data Type Conversion uintesd 64-bit unsigned integer arrays
cast Castvariable to different data type
typecast Convert data types without changing underlying data
izinteger Determine ifinput is integer array

isfleoat Determine ifinput is floating-point array



Defining integer, double, char
and complex variables

Current Folder G Command Window
Name >> 1=10;
>>» dbl=10.5;
>> cpx=10+10.51;
>>» charl="<'
Details A charl =
Workspace @
C
Marme WValue
charl '
X >
HH cpx 10.0000 + 10.5000i Jx |
1 dbl 10,5000
i 10
Ty >

-

* You can use small or capital letters, numbers and underscore
 The variable name must start with a letter

* If you don’t terminate a line with semicolon, the variable name
and value are displayed on the screen.



Defining vectors and matrices

* Arrays are defined between square brackets.

* In vectors and matrices, columns are separated with
space or comma, and rows are separated by semicolons

e The maximum number of dimensions is not fixed

»>> MI=[1 2 3; 4 5 &];
> MZ=[1,2,3;4,5,8];
>» M1-MZ
arns =
0 0 0
0 0 0
fx >> |




Addressing array elements

* You can address 7> M2, 2,374,5, 6]
individual M2 =
elements using L
round brackets . 5 .
>> nl=M2(2,2)
* You can address =

chunks of arrays
using square

brackets and >> v1=M2(2, )
Excel-like ranges

vl =

s> |




Elementary operations with humbers

e addition +

* subtraction -
 multiplication *
* division /

* power "

* Parentheses and operation precedence
are observed



Elementary operations with arrays

e all of the above >> M1

« MATLAB will treat 123
any variables as :
matrices and it will >> M2
multiply them
accordingly.

* |If you want to >> M1%M2
multiply or divide N
matrices or vectors ) S |
element by element, >> M1.*M2
you should use .* or

/

ans =




The difference between numbers
and strings

Current Folder B8 Command Window

Name « >>» a=10;
>>» A="10";
fx >> |

Dietails P

Workspace ]

Mame = Value

1 a 10

ane| A 0"

* Notice the different symbol from the Workspace
e conversion from one to another: num2str or str2num

 MIATLAB is case sensitive, variables a and A are
distinct



Defining cell variables and arrays

>> Celll=[{'Club'} {'Points'};{'Man C'} {59};{'Man U'} {47}]

Celll =

"'Club! 'Points'
'Man C' [ 59]
'Man U’ [ 47]

fe >> |

* You define cell arrays as you define matrices, but putting
individual elements between curly brackets

* Cells can store any type of element

 Excel or database imports with more than one type of
values will be automatically stored by MATLAB into cell
arrays



Converting between cells and cell
arrays and numbers or strings

>» Celll=[{'Club'} {'Points'"};{'Man C'} {59};{'Man TU'} {47}]

Celll =

"'Club! 'Points'
'Man C' [ 59]
'Man U’ [ 47]

Jr >> |

* Cell to numbers: celi2mat

* Numbers to cells: num2cell or mat2cell
* Cell to string: char

* Strings to cell: cellstr



The empty variable

* You can define an empty variable to which you

can assign values later.

Current Folder

()
LX)

Mame =
Details ~
Workspace G
Mame = Yalue
HH ev
£ >

<gup 53 4] » » UDR » matlabwork

Command Window

»>> EV=[]
EV =

[]
fx >> |




Saving variables for later use
— the save statement

e MATLAB can save variables into .mat files

* You can save all the variables from the workspace or just
some of them

save filename
save filename varl wvar 2 var 3

<a s =5 [y B » DR » matlabwork

Current Folder (Ol | Cormmand Window
Name >> A=1;
| viteza.asv A .
| | speedtest.asv »> B=l;
% speedtest.m > MI=[1 2;3 4];
HH allvar.mat »>» MZ=[1,2,3;4,5,¢6];
c somevar.mat b >» save allwvar
somevar.mat (MAT-file) >> save somevar A B
HH Mame Value fx 5
EH A 1 v
He 2
Workspace ]
Name = Value
A 1
B 2
M1 [1.2;3,4]
M2 [1,2,3;4,5,6]




Saving variables as text files

* You can save only one variable from the
Workspace as a text file

< 53 |€» B » UDR » matlabwork

Current Folder

Marme
| | speedtest.asv
= speedtest.m
EE| allvar.mat
Hﬂ somevar.mat
| textxt

®

text.txt (Text Document)

Mo details available

Workspace

Mame = Value

A 1

B 2

M1 [1,434]
M2 [1,2.3:4.58]

Command Window

>>
==

Jx >>

MZ=[1,2,3;4,5,6];

save text.txt MZ —-ascii

j text - Motepad

File Edit Format View Help

1.68600000e+00
4,8000000e+00

2.8000000e+00
5.8800000e+00

3.8800000e+00
6.8880000e+00




Loading variables from .mat and .txt
files — the load statement

Current Folder (Ol Command Window
Mame
= e n
| speedtest.m ~ >> load somevar
EH allvar.mat >> load text.t=xt
EH somevar.mat
textixt v >> text

text.t (Text Docurnent)

Workspace text =
Mame Yalue
%A 1 1 2 3
B 2
[ text [1,2,3:4,5,6] 4 5 6
Jx >>
< >

* MATLAB can read tab delimited and space delimited
text files and import them into matrices

* For .mat file, you can skip the extension. For others,
you cannot.



Reading from Excel files
— the xlsread statement

L= I B S R R LS R
l | I |

A | B . C | D E
Matches Played Points
Man City 21 59
Man Utd 22 a7
Chelsea 21 45
<= EHA ¥ F » DR » matlabwork
Current Folder (OB Command Window
| Name >> [num val, text val,all vall=xlsread('PLStandings.xlsx'):
" _ — —
HE‘ allvar.mat >> all wval
HE‘ somevar.amat —
| textaxt
=] PLStandings.xlsx v all val =
textbxt (Text Document) ~ -
Workspace @ .
[ Nal] 'Matches Played' 'Points’
Mame = Value . . . -
[ all_val 43 cell Man City [ 21] [ 59]
HH num_val [21,59:22,47:21,45] "Man Utd! [ 22] [ 47]
1] text_val 43 cell
et va oo 'Chelsea' [ 211] [ 45]
fi >> |

« MATLAB can also write into Excel files, with xlswrite



<P EHEA » F: » DR » ratlab work

Current Folder

Marme

e B e L

o allvar.mat

[ somevar.mat
| textxt

B3 PLStandings.xlsx

Getting help

P -
B Command Window

]

text.tet (Text Document) T

Workspace

Mame WValue

all_val &3 cell
1 nurm_val [21,59:22 47:21,45]
text_wval A3 cell

>> help xlsread
xlsread Read Microsoft Excel spreadsheet fi:
[NUM, TXT, RAW] =x1sread (FILE) reads data frc
the Microsoft Excel spreadsheet file namec
data in array NUM. Optionally, returns the
TXT, and the unprocessed data (numbers anc

[NUM, TXT, RAW] =x1sread (FILE, SHEET) reads t!

Write help followed by the function name

* You can make xlsread to read from a specific
sheet and cell range



Getting extended help

Documentation Search Documentation
= & Close
< All Products XIS I'ead
<« MATLAB &) Read Microsoft Excel spreadsheet file collapse all in pag
< Data Import and Export
< Standard File Formats Syntax 4\ MATLAB R2016a - O *
num = xlsread(filename) - = Il
¢ Spreadsheets HOME Search Decumentation P
num = xlsread(filename,shee
¢« MATLAB - : New Variable Analyze Code Preferences a
num = xlsread(filename,x1Ra E_:—_:ZI E EFinﬂ Files & E g g ’i @ g (% @ [E‘;Commun'rty le
< Functions = i Open Variable ~ Run and Time Set Path I
num = xlsread(filename,shee New  New O s s - Help 3 e
' d num = xlsread(filename,shee] Scrpt = -~ Data @Clew ~ |57 Clear Commands = - “"““'5' - - -
xlsrea
[num,txt,raw] = xlsread( __ FILE | VARIABLE | CODE | SIMULINK | ENVIRONMENT | RESOURCES | le
< EA » F: » IIDR » matlab work -2
Syntax __ = ¥lsread(filename,-1) | Current Felder @
Description Mame
Examples [num, txt, raw, custom] = x1sr lE_ﬂ. aﬂ;;;r;at n % Read from a named worksheet: X
Input Arguments EH somevar.mat B = xlsread('myExample.xls', 'MySheet')
Output Arguments - | textiet
Limitations Description B PLStandingsxlsx v 3
num = x1sresd(Filename) 0ads i textixt (Text Document) ”~ % Request the numeric data, text, and a copy of the unprocessed ampl
More About s y ) .
oo Ao num = xlsread(Filenane, sheet) | Workspace ® % data from the first worksheet:
= 3 T . 1
num = xlsread(filename,x1Rangd Mame « Value [ndata, text, alldatal] ¥lsread ('myExample.xls") ampl
i i
num = xlsread(filename,sheet, %:!}:ﬁl\;al f;g;;l;‘l,«i?'21 15] . . . o)
- S See also xlswrite, xlsfinfo, dlmread, importdata, textscan.
num = xlsread(filename,sheet, 0] text_val 43 cell
which supports XLS, XLSX, XLSM, A
Ifyou do not specify all the argumen Reference page for xlsread
[num,txt,raw] = xlsread(__ ) 4 ampl
__ = xlsread(filename,-1) opg fjs >> | w
computers with Microsoft Excel soft| € Ed < >
[num,txt,raw,custom] = xlsrea ‘| o)

numeric data in array num. The x1sread function returns the text fields in cell array txt, both the numeric and text data in cell array raw, and the second output from processFen in array custom. The x1sread function does
not change the data stored in the spreadsheet. This syntax is supported only on Windows computers with Excel software

e Scroll down use the offline documentation
reference pages



Getting extended help

. Sl

&« e Q a E’J"l @ & https:// google.co.in/search?client="firefox-b& o @ ﬁ CL ert cell array int -

GO g Ie convert cell array into matrix matlab Q

All News Videos Images More Settings Tools

About 4,37,000 results (0.47 seconds)

Convert cell array to ordinary array of the underlying data type ...
https:/imww.mathworks. com/help/matlab/reficellzmat.himl

A = cell2Zmat( C ) converts a cell array into an ordinary array. The elements of the cell array must all
contain the same data type, and the resulting array is of that data type.

Description - Examples - Convert Cell Array to ... - Convert Cell Array of ...

How to convert a cell array of cell arrays to matrix ? - MATLAB ...
hitps:/iwww mathworks.com/matlabcentral/._/231291-how-to-convert-a-cell-array-of- . v

Jul 27, 2015 - | need to convert a cell array of cell arrays to matrix. | tried to use cell2mat() , but |
am getting an error message. C={{1 3 4};{1 3 3}}. C = {1x3 cell} {1x3 cell} cell2mat(C) Error using
cell2mat (line 53) Cannot support cell arrays containing cell arrays or objects.

How to convert cell to matrix - MATLAB Answers - MATLAB Central
https:/Aww.mathworks.com/matlabcentral/.._/82221-how-to-convert-cell-to-matrix ~

Jul 16, 2013 - How to convert cell to matrix. Leamn more about cell arrays, struct, matrix. ___ | have a
cell which is given by A= 1x13cell. | want to extract the contents of the cell into the form of a matrix of
size (13 x number of points each cell containd) is this possible? The number of points in each cell
varies. Can you help me _.

* Google and www.mathworks.com are there
to help you with code and examples !
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Other useful commands

* clc will clear the Command Window screen, but
not the memory (Workspace)

 clear will clear the Workspace, but not the
screen

e tic and toc will time the execution of your code
 exit will exit MATLAB

* rand will generate a random number in (0,1)

* pause stops execution until a key is pressed

* break exits a loop



Useful keyboard shortcuts

* Ctrl+C breaks the execution of a running
program

* F5 runs a program
* F10 runs a program step by step
* Shift+F5 exits debugging mode

e Ctrl+l will align the selected code in the Editor
window

* Use the arrow keys to access the history feature
of the Command Window



 How to define, save and load data
 The most used types of variables
* The load and save commands
* Xlsread / xIswrite

 Some useful functions and statements of general
purpose
* Getting help
* Clearing your screen and memory

End of Part Two - Review



* Feel free to contact me with questions !

Ovidiu Ivanov

Lecturer, PhD

The ‘Gheorghe Asachi’ Technical University
The Electrical Engineering Faculty

www.tuiasi.ro

ovidiuivanov@tuiasi.ro

THANK YOU !
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