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Command Function Example Explanation 

Logical and mathematical operators:  
arithmetic operators, operators for comparisons, Boolean operators 

+ Addition 8 + 4 Returns “12”  as outcome   
- Subtraction 12 - 4 Returns “8” as outcome 
* Multiplication 10 * 2 Returns “20” as outcome 
/ Right division 12 / 3 Returns “4” as outcome 
\ Left division 12 \ 3 Returns “4” as outcome 
^ To the power of 2 ^ 4 Returns “16” as outcome 
’ Transposition A’ Changes a m x n matrix into a n x 

m matrix 
.*   .^   ./   .\   .’ Pair-wise array 

operators 
A .* B Pair-wise multiplication 

= Assignment A = 4 Assigns 4 to A 
== resp. ~= Equality resp. 

inequality  
1 == 4 resp.  
1 ~= 4 

Checks whether 1 is equal resp. 
unequal to 4, returns “0” resp. “1” 

< resp. <= “smaller” resp. 
“smaller or equal”  

1 < 4 Checks whether 1 is smaller than 
4, returns “1” or true 

> resp. >= “larger” resp. 
“larger or equal” 

1 > 4 Checks whether 1 is larger than 4, 
returns “0” or false 

&& Conditional AND (1 > 4) && (3 > 2) Checks whether both statements 
are true, returns “0” 

|| Conditional OR (1 > 4) || (3 > 2) checks whether one of the 
statements is true, returns “1” 

all() Universal 
quantifier 

all([1 1 1 1 1 0 1]) Checks whether every statement 
is true or non-zero 

any() Existential 
quantifier 

any([0 1 0 2 1 3]) Checks whether at least one 
element is true (non-zero) 

~ Negation ~0 or  ~1 or ~14.36  Changes a true statement into a 
false statement and vice versa 

Special Characters 

... Continue the line in the next line 
, Separation 
; Suppression of the results in Command Window 
% Comment  
[ ] To define arrays 
{ } To define cell arrays 
( ) To access values in arrays 
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Generation, Description and Manipulation of Variables 

size() Returns the 
number of 
columns and 
rows of a variable 

[z, s] = size(A) “z”: number of rows of A 
“s”: number of columns of A 

numel() Returns the 
number of 
elements in a 
variable 

numel(A) Returns number of elements of A 

find() Checks which 
elements in an 
array fulfil a 
certain condition 

find(A > 4) 
find(a == 'z') 

Returns indices of those elements 
of A and a that are larger than 4 
and equal to “z”, respectively 

isempty() Tests whether a 
variable is empty  

isempty(a) Tests whether variable “a” is 
empty or not, returns “1” (true) 
or “0” (false), respectively 

is* Tests various 
other items such 
as innan, isinf, 
isreal, iscell, 
ischar, isnumeric 

… 
 
 
 
 
 
  

Use MATLAB Help 

reshape() Changes the form 
of an array 

reshape(A, 6, 5) If A is a 30x1 vector, this 
command will transform the 
vector into a 6x5 matrix 

repmat() Replicates a 
variable 

repmat(A, 2, 3) Writes A twice in vertical 
arrangement and thrice in 
horizontal arrangement 

sort() Sorts a variable [A_sorted, A_index] = 
sort(A) 

Returns A_sorted as sorted 
variable and A_index as indices to 
original positions 

permute() Exchanges 
dimension within 
an array 

permute(A, [3 1 2]) The original third dimension of A 
becomes the first dimension; the 
first becomes the second; the 
second becomes the third. 

ones() 
zeros() 

Creates array of 
ones /zeros 

ones(10, 1)  
zeros(10, 10) 

Creates a 10x1 vector out of ones 
and a 10x10 matrix out of zeros, 
respectively.  

eye() Creates an 
identity array 

eye(5)  

rand() Creates uniformly 
distributed 
random numbers 

rand(1, 20) Creates a 1x20 matrix with 
uniformly distributed random 
numbers in the range of [0…1] 

randn() Creates normally 
distributed 
random numbers 

randn(10, 3) Creates a 10x3 matrix with 
normally distributed random 
numbers.  

Data Analysis 

strfind() Searches for 
matches 

strfind(a, 'exp01') Tests whether (and where) the 
character sequence “exp01” is 
included in string ‘a’, and returns 
the position of the sequence.  
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strmatch() Checks a match strmatch(a, 
'exp01_prb18') 

Tests whether the sequence 
“exp01_prb18” is included in the 
string or cell array ‘a’. 

strtok() Divides string 
into two parts 

[t, r]=strtok('file.txt', '.') Divides the string “file.txt” at the 
separator ‘.’ Into two parts. 

strrep() Replaces partial 
string 

strrep(a, b, c) Replaces the partial string ‘a’ in 
string ‘b’ with the partial string 
‘c’. 

strcmp() Compares two 
strings 

strcmp(a, b) Tests whether ‘a’ and ‘b’ are 
identical.  

strsplit() Split string at 
specified 
delimiter 

strsplit(‘How are you?’,  
                                         ‘ ‘) 

Splits the string into three parts 
‘how’, ‘are’, and ‘you?’ 

strtrim() Remove leading 
and trailing 
spaces 

strtrim(‘  hello!  ’) returns ‘hello!’  

num2str() 
str2num() 

Converts strings 
into numeric data 
and vice versa 

num2str(4) 
str2num('18') 

Returns “4” (string) and 18 
(numerical), respectively. 

cell2mat() 
num2cell() 

Converts a cell 
array (of 
numbers) into a 
matrix and vice 
versa 

cell2mat({[1 2 ; 3 4]}) 
num2cell([1 2 ; 3 4]) 

Returns [ 1 2 ; 3 4 ] and 
{[ 1 2 ; 3 4 ]}, respectively. 

cellstr() 
char() 

converts strings 
into cell arrays 
(of strings) and 
vice versa 

cellstr('ABC') 
char({'XYZ'}) 

Returns {‘ABC’} and ‘XYZ’, 
respectively. 

Programming/Task Control 

for … 
end 

For-loop for i =1:10 
     disp(i); 
end 

Displays all the values between 1 
and 10. With every repetition, “i” 
is increased by 1.   

while … 
end 

While-loop i = 1; 
while(i <= 10) 
      disp(i); 
       i = i + 2; 
end 

Displays all the odd values 
between 1 and 10. With every 
round, “i” is increased by 2. 

if …  
[elseif …] 
[else …] 
end 

The most basic 
conditional 
statement 

If(i<=50) 
    disp(i); 
elseif((i>50) & 
(i<=100)) 
     disp(i + 10); 
else 
     disp(i - 10); 
end 

Displays the value of “i” if i<=50; 
displays the value of “i” and adds 
10, if i>50 AND i<=100; in all 
other cases it subtracts 10 of the 
value of “i”.  

switch … 
[case …] 
[otherwise] 
end 

Multiple 
conditions based 
on one variable.  

switch Number 
    case 0 
        disp(‘zero’); 
    case 1 
        disp(‘one’); 
    otherwise 
        disp(‘none’); 
end 

Displays ‘zero’ if Number is 0, 
‘one’ if Number is 1 and ‘none’ if 
none of above. 
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break breaks out of the 
last loop 

Count = 1; 
while(1) 
    if(Count > 10) 
        break; 
    end 
    disp(Count); 
    Count = Count + 1; 
end 

Displays numbers between 1 and 
10. As soon as Count > 10, it 
breaks out of the ‘while’ loop. 

continue Jumps to the 
beginning of the 
last loop 

for Count = 1:5 
    if(Count == 2) 
        continue; 
    end 
    disp(Count); 
end 

Displays all the numbers between 
1 and 5 except 2. 

Operations for files 

fopen() Opens a file for 
reading or 
writing; may 
create the file 
anew or 
overwrite it. 

fid=fopen('datei.txt', 'r') 
fid=fopen('file.txt', 'w') 
 
fid=fopen('file.txt', 'a') 

- Opens a file for reading 
- Opens a file for write access; 
existing files are overwritten 
- Opens file for write access; 
existing files are added 

fread() Reads from a 
binary file 

fread(fid,15, 'float32') Read 15 values in the data format 
“float32” from the file denoted 
with “fid”. 

fwrite() Writes in a binary 
file 

fwrite(fid, A, 'uint8') Writes matrix A in data format 
“uint8” into the file denoted with 
“fid”. 

fgetl() Reads a line of a 
text file 

line=fgetl(fid) Reads a line of text from the file 
denoted with “fid”.  

fprint() Writes in a text 
file 

fprintf(fid, '%s\n', a) Writes a string a (‘%s’) and a 
newline sign (‘n\’) into the file 
denoted with “fid”. 

fclose() Closes a file fclose(fid) Closes the “fid” file  
importdata() Imports the file, 

works best with 
purely numerical 
data  

importdata('textfile.txt'
) 

Reads the file “textfile.txt’ 

textread() 
textscan() 

Imports text file 
with special 
format 

textread(‘file.txt', 
'%s%f') 
textread(fid, '%s%f') 

Reads ‘file.txt.’ (the file denoted 
with “fid”, respectively); expects 
that per line of text (‘strings’,’%s’) 
and floating-point numbers 
(‘floats’, ‘%f’) will alternate. %d 
(decimal) is used for integers.  

dir() Lists files and 
directories 

d=dir('C:\directory') Lists content of ‘C:\directory’ 

copyfile() Copies data copyfile('file.m', 
'd:/work/') 

Copies ‘file.m’ from the current 
working directory to the 
directory ‘d:\work’ 

movefile() Moves files movefile('file.m', 
'd:/work/') 

Moves ‘file.m’ from current 
working directory to the 
directory ‘d:\work’ 

delete() Deletes files delete('d:\work\file.m') Deletes the file ‘d:\work\file.m’ 
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xlsread() Opens Excel files [num, txt, raw] = 
xlsread('file.xls', 
'sheet1') 

Loads the numerical, text and raw 
values of sheet1 from file.xls 

xlswrite() Writes Excel files xlswrite('file.xls', 
myVariable, 'mySheet') 

Saves myVariable in mySheet in 
file.xls 

imread() Reads image files imread('file.png') loads file.png 
imwrite() Writes image files imwrite(A, 'file.png') writes file.png from variable A 

Visualisation  

figure Opens new 
graphics window 

figure Opens new graphics window 

hold Superposition of 
multiple 
diagrams or 
graphics 

hold on 
hold off 
 

Turning on/ off the superposition 
of diagrams/ graphics 

cla Deletes content of 
a graphics 
window 

cla Deletes content of graphics 
window 

plot() Simple line graph plot (A) Values of A are shown in line 
graph 

subplot() splits the plot into 
subplots 

plot(2, 3, 2) Splits the plot into 2×3 panels 
and select the 2nd panel (bottom-
left hand corner. 

scatter() Scatter plot scatter(A, B) Creates X-Y-diagram; every value 
of A is shown on x-axis, every 
corresponding value of B is 
shown on y-axis 

bar() Bar graph bar(A) Values of A are shown in bar 
graph 

hist() Histogram hist(A, 10)  Analyses abundance of all values 
of A and presents them in 
histogram with 10 classes. 

image() Creates pixel-
based image  

… Look at MATLAB Help 

patch() Creates polygon 
graphic 

… Look at MATLAB Help 

Miscellaneous 

clc Deletes content of 
input-output 
window 

clc Deletes content of input-output 
window 

clear Deletes single / 
all variables in 
the workspace 

clear;  
clear A;  
clear a b; 

Deletes all variables; deletes 
variable A; deletes a and b 

disp() Displays message disp('stop program') Displays ‘stop program’ 
doc Calls up 

documentation 
doc 
doc disp 

- Calls up documentation 
- Calls up documentation for 
command disp() 

help Displays help text 
for a command / 
function 

help disp Display help text for the function 
disp() 

edit Opens editor edit myscript.m Opens the file ‘myscript.m’ in the 
editor 
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Reserved Keywords 

 
Elementary Math Functions 

 
 
Elementary Plotting (line plotting) 
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Line Specifications (link) 
plot(x,y,'o-.b',... 
 'LineWidth',10,'MarkerEdgeColor','r',... 
 'MarkerFaceColor','y','MarkerSize',16) 
 

Line Types 

 
 
Markers 

 
 
Colours 

 
 

Switches 

Switch Description 

'LineWidth' Specifies the width (in points) of the line 

'MarkerEdgeColor' Specifies the colour of the marker or the edge colour for filled 
markers 

'MarkerFaceColor' Specifies the colour of the face of filled markers 

'MarkerSize' Specifies the size of the marker in points 

 
Manipulating Axis (link) 
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Other plotting functions 

 

 

 

 
 
Meshes and Surfaces 

 
Figure legend (link) 

Example: legend('1st plot', '2nd plot', 'northwestoutside') 

switch switch switch switch 
north northoutside northeast northeastoutside 
south southoutside northwest northwestoutside 
east eastoutside southeast southeastoutside 
west westoutside southwest southwestoutside 

 

Formatting Operators for fprintf and sprintf 

Value Type  Conversion Details 
integer, decimal  %d or %i  

floating-point number %f e.g., %f or %5.2f 
characters or strings %c single character 
 %s strings 
 \n go to next line 
 \t tab character 
 \b backspace 
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