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RIAMAB Engine API for C, C++, and Fortran

Call MATLABE from CIC++ and Fortran programs

Engine applicaions ave standalone CIC:++ or Forran programs that allow you to call MATLAB ffom your own programs, using MATLAB s a computation engine. Engine applications requie an nstaled version of MATLAB; you canot run the MATLAB engine on a machine that only has the
MATLAB Runtme.

C and Fortran Engine Library Functions

engopen (€ and )

Start MATLAB engine sessior

Start MATLAB engine session for single, nonshered use
Quit MATLAB engine session

Engine (C) Type for MATLAB engine

alstring (C and Fortran) Evaluate expression in sing
engoetvariable (¢ and Fortran) Copy variable from MATLAB engine vorkspace
engeutvariable (C and Fortran) Put vaiable nto MATLAB engine workspace
engoetvisinie (C Determine visibilty of MATLAB engine session
engsetvisible (0) Show or ide MATLAB engine session

Speclly bufer for MATLAB output

Functions

Buld MEX function from CIC:++ or Forran source code.
Examples and How To

+Call MATLAB Functions from C/C

AB Functions from Fortran Applications
ows Engine Application
+Run Windows Engine Application

+Build Linux Engin

<Run Linux Engine Application

*Attach to Existing MATLAB

Concepts
~Geting Staned
ntroucing N

ATLAB Engine AP! for CIC++ and Fortran

+Set Run-Time Library Path on Windows Systems

Run-Time Library Path on Mac and Linux Systems
+Build Engine Appiications with IDE
“Register MATLAB as a COM Server

«Callbacks in Apy

Troubleshooting

“Can't Start MATLAB Engine

+Debug MATLAB Functions Used in Engine Applications

“User Input Not Supported

*Mulithreaded Applications
Related Information
“CICH+ Matix Library API

+Fortran Matrix Library AP

AB COM Automation Server
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Start MATLAB engine session - MATLAB
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B#¥f®pen (C and Fortran)
C syntax
#include “engine.h"
Engine *engopen(const char *startcd);
Fortran Syntax
meointer engopen(startcnd)
character(*) startend
Arguments

startcnd

Sting to start the MATLAB® process. On Windows® systems, the startcnd string must be NUL

Returns

Pointer to an engine handle, or NULL if the open fas.

Description
This foutne alows you o start a MATLAB process fr using MATLAB as a computaional engine.
engopen sarts a MATLAB process using the command specied n the sing star tcnd, esablishes a connection, an returns an engine pontr.

On UNIX® systems, if startend is NULL of the empty string, eng0pen starts a MATLAB process on the current host using the command natlab. If startcad is a hostnane, engopen starts a MATLAB process on the designated hast by embedding the specified hostnane string into the larger
string

‘rsh hostname \"/bin/csh -
hostnane:0; matlab'\"

seteny DISPLAY\

If startnd is any other sting (has white space i i, or nonalphanumeric characiers), MATLAB execues the string lerally

On UNIX systems, engopen performs the following sieps

1. Creates two pipes.

2. Forks a new process. Sets Up the pipes (0 pass stdin and stdout flom MATLAB (parent) software (0 two fle descripors i the engine program (i),
3. Executes a command to run MATLAB software (rsh for remote execution)

On Window

systems, engopen opens a COM channel to MATLAB. The MATLAB software you registered during installation starts. If you did not register during installation, enter the following command at the MATLAB prompt

See MATLAB COM Integration for addtional details

Examples

See the following examples in matLabroot /extern/exanples/eng_nat
+ engdeno.. for a C example on UNIX operating systems.
enguindeno.c for a C example on Microsoft® Windows operating systems.
+ Fengdeno. for a Forran example.
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Bff®pensingleUse (C)
C syntax
sinclude “engine.h

Engine *engopensingleUse(const char *startcnd, void *dcon,
int *retstatus);

Arguments
startond
String o start MATLAB® process. On Microsot® Windows® systems, the startcnd sting must be NULL.
deom
Reserved for future use; must be NULL.
retstatus

Return status; possible cause of failure.

Returns
Microsoft Windows Operating Systems Only
Pointer to an engine handle, or NULL if the open fais.

UNIX Operating Systems

Not supported on UNIX® systems.

Description
“This routine allows you o start multple MATLAB processes using MATLAB as a computational engine.
engopensinglese starts a MATLAB process, estabiishes a connection, and returns a unique engine identier, o NULL ifthe open fail. Each call 10 engOpenSingleUse starts a new MATLAB process

engopensingleUse opens a COM channel to MATLAB. This starts the MATLAB software you registered during installation. If you did not register during installaion, enter the following command at the MATLAB promp:

engopensingleUse allows single-use instances of an engine server. engopenSingleUse differs from engdpen, which allows multple applications (0 use the same engine server.

See MATLAB COM Integration for addiional details
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B#¥fElose (C and Fortran)

C syntax
#include “engine.h"
int engClose(Engine “ep);

Fortran Syntax
integents engClose(ep)
miPointer ep

Arguments

o

Engine pointer
Returns

 on success, and 1 otherwise. Possible failure includes attempting (o terminate an already-terminated MATLAB® engine session

Description

This routine sends a quit command to the MATLAB engine session and closes the connection

Examples
See the following examples in matLabroot /extern/exanples/eng_nat.

+ engdeno. c for a C example on UNIX® operaing systems.

+ enguindeno. c for a G example on Microsoft® Windows® operating systems.

+ Fengdeno.F for a Fortran example.

See Also
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Bine (C)
Description
Ahandle 10 a MATLAB® engine object

Engine is a C language opague type.
witing C and Fortran programs that use the MATLAB engine libary. Engine i the link between your program and the separate MATLAB engine process.

You can call MATLAB software as & computational engine by
“The header fl containing this type is:

#include "engine.h

Examples
See the following examples in matLabroot /extern/exanples/ eng_nat
+ engdeno. c shows how t call the MATLAB engine funcions from a C program.

enguindeno.c show how 1o call the MATLAB engine functions from a C progra for Windows® systems

+ Fengdeno. ¥ shows how (o call the MATLAB engine functions from a Fortran prograrm.

See Also
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B#¥fiBvalString (C and Fortran)

C syntax
#include “engine.h"
int engEvalString(Engine *ep, const char *string);
Fortran Syntax
integents engEvalString(ep, string)
miPointer ep
charactert(*) string
Arguments
o
Engine pointer
string
Sting to exeute

Returns

1 the engine session s no longer running of the engine pointer is invalid or NULL. Otherwise, returns @ even If the MATLAB® engine session cannot evaluate the command.

Description
engEvalString evaluates the expression contaned in string fo the MATLAB engine session, ep, previousy sarted by engoper
UNIX Operating Systems

On UNIX® systems, engEvalstring sends commands (o the MATLAB workspace by writing down a pipe connected 1o the MATLAB std'n process. MATLAB reads back from stdout any output resulting from the command that ordinarily appears on the screen, ino the bufer defined by
engoutputauffer.

To turn off autput buffering in C, use:

engoutputBuFfer(ep, NULL, 0);

To tum off output buffering in Fortran, use:

engoutputsuFfer(ep,

Microsoft Windows Operating Systems

On a Windows® system, engEvalString communicates with MATLAB software using a Component Object Modl (COM) interface.

Examples
See the folowing examples in matabroot /extern/exanples/eng._nat.

+ engdeno.. for a C example on UNIX operating systems.

+ enguindeo.c for a C example on Microsoft® Windows operating systems.
+ Fengae

for a Fortran example.

See Also

engopen, engoutputauffer
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Copy variable from MATLAS engine workspace - MATLAB
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BifffetVariable (C and Fortran)

C syntax
#include “engine.h"
mxArray *engetvariable(Engine “ep, const char *name);
Fortran Syntax
nuPointer engGetVariable(ep, nane)
miPointer ep
character*(*) nane
Arguments
o
Engine pointer
Name of mxarray (0 get fom MATLAB® workspace

Returns

Pointer to a newly allocated mxArray structure, or NULL if the attempt fails. engGetVariable fais if the named variable does ot exist

Description
engeetvarable reads the named mArray fiom the MATLAB engine sossion associated ith ep.
The it for th size o data ransferred is 2 GE.

Use mxbestroyArray 1o destroy the mxarray created by ths routine when you are finished with it

Examples
Se the folowing examples in matLobroot /extern/examples/eng._nat

igdeno.  for a C example on UNIX® operating systems.

igwindeno.  for a C example on Microsoft® Windows® operating systems.

See Also

engPutvariable, mdestroyArray
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B#¥fbutvariable (C and Fortran)

C syntax
#include “engine.h"
int engputvariable(Engine “ep, const char *name, const marray
pn);

Fortran Syntax
integer*4 engPutvariable(ep, name, pm)

mipointer ep, pm
character*(*) nane

Arguments
o

Engine pointer

Name of mxArray in the engine workspace
P

nxarray pointer

Returns

@ if successful and 1 if an error occurs.

Description
engPutvariable wrtes mxaeray pn 0 he engine ep, gving it he variable name nane.

I he mcarray does notexist i the workspace, the function creates i, If an mxArray with the same name exiss n the vorkspace, the funcion replaces the exsting mxArray i the new mArray
“The it for the size ofdata transferred is 2 GE.

D0 not use MATLAB funcion names for variable names. Common vaiable names tht confic th funcion names incude . 3, e, char, size, or psth. To determine whether a partcular name is associated wh & MATLAB funcion, use the uhich function

The engine appication owns the original mxarray and s responsible for freeing its memory. Although the engputvariable function sends a copy of the mxArray 1o the MATLAB workspace, the engine application does not need to account for or free memory for the copy.

Examples
See the following examples in matLabroot /extern/exanples/eng_nat
+ engdeno. c for a C example on UNIX® operaing sysiems

+ enguindeno.c for a C example on Microsoft® Windows® operating systems.

See Also
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Bf¥fEetVisible (C)

C syntax

#include "engine.h”
int engGetvisible(ngine “ep, bool *value);

Arguments
o
Engine pointer

value
Pointer to value retured from engGetvisible

Returns
Microsoft Windows Operating Systems Only
© on success, and 1 otherwise,

Description
engGetvisible retuns the curent visibilty sefing for MATLAB® engine session, ep. A visible engine session runs in a window on the Windows® deskiop, thus making the engne available for user interacton. MATLAB removes an invisibe session flom the deskiop

Examples
“The following code opens engine session ep and disables i visibily.
Engine "ep;

bool vis;

ep = engOpen(NULL);
engsetvisible(ep, 0);

To determine the current visibilty setting, use:

engGetvisible(ep, Bvis);

See Also
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Bf¥BetVisible (C)

C syntax

#include "engine.h”
int engsetvisible(Engine “ep, bool value)

Arguments

e
Engine pointer

value
Value to set the Visible property to. Set value to 1 to make the engine window visible, or to @ to make it invisible,

Returns

Microsoft Windows Operating Systems Only

© on success, and 1 otherwise,

ith the MATLAB engine session.

Description
deskiop. You can use this funcion (0 enable or disable user interaction

indow for the MATLAB® engine session, ep, efther visible of invisible on the Window

engSetvisible makes the

Examples
“The following code opens engine session ep and disables i visibily.

Engine “ep;
bool vis;

ep = engOpen(NULL);
engsetvisible(ep, 0);

To determine the current visibilty setting, use:

engGetvisible(ep, Bvis);

See Also

engoetvisible
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Bf®utputBuffer (C and Fortran)

C syntax
#include “engine.h"
int engOutputauffer (Engine *ep, char *p, int n);
Fortran Syntax
integer*a engOutputBuffer(ep, p)
miPointer ep
charactern p
Arguments
o
Engine pointer

Pointer to character buffer

Lengih of buffer p

Returns

1 you pass it a NULL engine pointer. Othenvise, returs o.

Description
engoutputaufer defines acharacter bufer fo engEva1Sting o fetur any output that rcinariy appears on the screen

The default behavor of engevalString i to discard any siandard output caused by the command it is executing. A call t engoutputBuFer vih a buffr o nonzero engih tels any subsecquent calls o engEvalSering o save output n the charactr buffr poited t by p
o turn off utput buferng in C, use:

engoutputbuFfer(ep, NULL, 0);

To turm off output buffering in Fortran, use:

engoutputbuFfer(en, '*)
Note The buffer returned by engevalString s not NULL terminated.

Examples

See the following examples in matLabroot /ex

r/exanples/eng_nat
+ engdeno. c for a C example on UNIX” operating systems.

+ enguindeno.  for a C example on Microsoft™ Windows® operating systems
+ fengdeno

for a Fortran example.

See Also

engopen, engEvalstring
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colapse ol in page
Syntax

nex filenames

exanple
nex optiond ... optionN filenames exanple
nex ~setup lang

Description

mex_filenanes compiles and inks one or more C, C++, or Fortran source fils info a binary MEX file, callable from MATLAB®. fi1enanes specify the saurce fils. Also buids executable files for standalone MATLAB engine and MAT-file applications. exanple

MATLAB automatically selects a compiler, i installed, based on the language of the i lenames arguments.

mex option ... optionhi filenanes builds with the specifed build options. The optiond ... option arguments supplement or overrde the default nex buid configuration. eampe

mex -setup Lang selects a compier fr the given 1ang. Use this oplion when you want to change the default compiler for the given language.

Examples cotapse a

~ Build C MEX File

Bid a single C program, yprine..c, into a MEX fl.

Each example is based on MEX examples in the matLabroot /extern/exanples subfolders. To buid the example code, copy the source file to a witable folder on your path, such as c:\work. Set the current folder to c: \work
[s,msg,msgid] = mkdir('c:\work');
i (isenpty(msgid))

nkdin("c:\work)

end
cd c:\work
Copy the source code, yprime.c
copyFile(fullfile(natlabroot, ‘extern’, "examples’, ‘mex’, 'yprime.c'), ., '')

Buid the MEX fl.

mex yprine.c

Building with ‘Microsoft Visual Cr+ 2010 (C)'.
MEX completed successfully.

‘The output displays information specific to your compiler.

Test.
T-1;
V18
yprine(T,Y)
2.0000 5.9685 4.0000  -1.0947

~ Display Detailed Build and Troubleshooting Information
To display the compile and link commands and other information useful for troubleshooting, use verbose mode.

mex v -compatibleArraybins yprine.c
‘The output displays information specific to your platform and compiler.

~ Override Default Compiler Switch Option

Build the yprine. c MEX file by appending the value -Wall to the existing compiler flag. Because the value includes a space character, you must delineate the string; the character you use depends on the platform.
At the MATLAB promt, use MATLAB single quotes ().

mex -y CONPFLAGS="$CONPFLAGS -Wall' yprine.c

At the Windows™ Command Prompt, use double quoes (*).

mex -y CONPFLAGS="$CONPFLAGS -Wall” yprine.c

At the shell command line on Mac and Linux®, use single quotes (*)

mex v CFLAG:

*$CFLAGS -Wall' yprine.c

~ Build MEX File from Muliple Source Files

The MEX file example, fulltosparse, consiss of two Fortran source fies, loadsparse. F and fulltosparse. .
To run this example, you need a supported Forran compier installed on your system.
Copy the source files (0 the current foder,

copyFile(fullfile(natlabroot, "extern’ , "examples’ , 'refbook" , ‘loadsparse.F), ", "f')
copyFile(Fullfile(matlabroot, ‘extern’, examples' , refbook”, “fulltosparse.F'), ", '¥')

Buid the fulltosparse MEX fle.

mex -largeArraybins fulltosparse.F loadsparse.F

The MEX file name is fulltosparse because fulltosparse. is the firstfile on the command line.
Test

Full = eye(s);
spar = fulltosparse(full)

spar =
1)
(.2)
(3,3)
(4,4)
(5,5)

~ Preview Buid Commands.
To preview the build command details without executing the commands, use the ~n opton.

nex -n yprine.c
“The output displays information specific to your platform and compler

~ Create and Link to Separate Object Files
You can link to object files that you compile separately from your source MEX fles.
‘The MEX file example, fulltosparse, consists of two Fortran source fies, loadsparse. F and fulltosparse. . The fulltosparse file is the gateway routine (contains the mexFunction subroutine) and loadsparse contains the computational routine.
To run this example, you need a supported Fortran compier installed on your system.
Copy the computational subroutine to your current foder.
copyFile(fullfile(natlabroot, "extern’, "examples’, ‘refbook’, ‘loadsparse.F'), ., ')
‘Compile the subroutine and place the object fl in a separate foider, c:\objfiles.

mkdir c:\objFiles
mex_ -largeArraybins -c -outdir c:\objfiles loadsparse.F

Copy the gateway subroutine to your current foder. Compile and link wih the Loadsparse object file.

copyFile(fullfile(natlabroot, 'extern’, ‘examples’, ‘refbook’, ‘fulltosparse.F'), ., '¥')
mex -largeArraybins fulltosparse.F c:\objfiles\loadsparse.obj

~ Specily Path to Include File

To specify the path to include the MATLAB LAPACK libary subrouines for handing complex number routines, use the -1 option. To use these subroutines, your MEX file must access the header file, fort. .
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Build MEX functon from C/C++ or Fortran source code - MATLAB mex

Copy the matrixDivideComplex.  example to the current foder.

copyFile(fullfile(natlabroot, ‘extern’, exanples’, "refbook’, ‘natrixDivideComplex.c'),".", 'F')

Create the - argument by concatenating * -1 with the path to for. h fi.

ipath fullfile(ratlabroot, ‘extern’, ‘examples' , ‘refbook’)1;
Create variables for the names and paths o the LAPACK library file and the file, fort.c, containing the complex number handing routines.

1apacklib = fullfile(matlabroot, ‘extern’, '1ib’,computer(*arch'), ‘nicrosoft", ‘libmlapack.11b");
fortfile = fullfile(natlabroot, extern’, "examples’, refbook’, fort.c');

BId the MEX fle.

mex(*-v', - Lipath, *, fortfile, lapacklib

~ Specily Path to Library File
BUd the natrixDivide. c example on a Windows platiorm using the -L and -1 options to specify the 1ibm1apack. 11b libary. The library fle is located in the folder, matLabroot\extern\Lib\arch\nicrosoft

Copy the matrixpivide. c example to the current folder.

copyFile(fullfile(natlabroot, 'extern’, ‘examples’, ‘refbook’, ‘matrixbivide.c'), ., 'f')

Capture the value of matLabroot.

matlabroot

ans.
C:\Progran Files\WATLAB\R20142
Capture the value of arch.

computer(*arch')

ans.
winea
To build the MEX file, copy the values of matLabroot and arch it the mex command, as shown in the following statemen.

mex_ -largeArraybins *-LC:\Program Files\MATLAB\R2014a\extern\1ib\win6a\microsoft
~1libmelapack matrixDivide.c

You must use the * characters because \Progran Files in the path includes a space.

~ Define Direcive

Define the character 1o use between strings in a matrx
The MATLAB example, mxcreatecharmatrixfronstr.c, uses a #define symbol, SPACE_PADDING, to determine what character to use between strings in a matix. To set the value, build the MEX fil with the -D opion.

Copy the mxcreatecharmatrixfromstr.c example 1o the current folder.

copyFile(fullfile(natlabroot, "extern’, examples’, ‘mx', ‘micreatechanmatrixfronstr.c'), ., '£')

Set the SPACE_PADDING direciive o add a space between strings.

mex_ micreatecharmatrixfronstr.c -DSPACE_PADDING

~ Build Engine Application

Copy the enguindemo.c engine example to the current folder.

copyFile(fullfile(natlabroot, ‘extern’, exanples’, 'eng_mat , ‘enguindemo.c'), ‘.

mex -client engine enguindeno.c

Run the example.

lenguindeno

~ Select C Compler

mex -setup

MATLAB displays the options for your version and system based on the lst of Supported and Compatible Compllers.

Related Examples
+ Table of MEX File Source Code Fies

Input Arguments colapse al
~ é41enanes — One or more fle names;
suing
One or more file names, including name and file extension, specified as a string. If the file is not in the current folder, specify the full path to the file. File names can be any combination of:
- .G, orFoman language source fles
+ Simulink® S-function files
- objectfies
oy fles
The frst soutce cade e e in 41enanes is the name o the binary MEX fe. To overide this naming conventon,use he *~outpu option
Data Types: char
~optiont. .. optionN — One o more bl optons
siings corresponding to vaid optn flags
One or more buld option, specied as one o these values. Options can appear in any order on any latform, except where ndiate.
option Description
arsprite Uses Windows RSP fe, An RSP e . e conaig command-ine ptons
B Comples anabect e any. Dossnok uid  binary MEX-fe
“cltent engine Suld engine aplcaton.
compatiblearrayoins Lk wih e speciied MATLAB ary nancing AP
e
s - -conpatibLrraypins — Use the MATLAB Verson 7.2 ary-hacling AP, ich s arays 021 e, Dot cton
. —Uses 1. This AP! handi 311 elements. LAPACK or BLAS functions.
e artne opion, MATLAB dip
“oeynbotrane e e soutce le
[t —
et -+ adetine symbtnane
- sdefine symbotname symboLvatue
he symbolaane.Invers o the -0 ol
00 ot s Doruama
Exampl: Deine Diecive
 Fitepath 70 bl engne appications,use e -clint engine ot
son For # and ul patn
of th configuraion e, speced . i
- Use o detugging. o a0 opton
“nietp) Diplays hlp o e Use o an operating system prompt.
Lpathnone At pthmane o the s o okders 0 searh o inclce s,
Do ot  spac bevween | and pathnane.
Exampe:Specty a0 incude i
“ictnane Lk win bt by Litname i (optons) Lol der
“Liibfalder -1tibmane
MATLAS expancs Lipnae
- Librone. Libor LioLttnase. 11b — Windowssysems
- Livtibmame.dy1ib —ac sysams
+ Lot ibnane.so— Lini systems
used,the -L opion must pecede he 1 opon. When usng the - opton on < you s a5 exlaned in Seting Fun-Time Ubrary Pat

Do not add a space between | and L {bnane or between L and LibfoLder.
‘Specity the -1 opton withthe lowercase leter L

Example: Specity Path to Libary File

Largenrrains Liks s e specid NATLAD i AP
campetivienrrayoins
oty  ~comptibiaarrayoins —Uses e MATLAB Version 7.2 ary-hancing AP, whch s areys o 2°- o, Do pin
. —Uses 1. This AP handi 311 elements. LAPACK or BLAS functions.
e e opon,HATLAS i

Example: Preview Buld Commands

o Ject code. pion o comple
ihe -0 opun.
Spect thisoption wih the captal eter O,
“outdir dirnane Places all output les inflder dirnane
Example: Create and Link to Separate Object Fies
“output mexnane Overrides the default MEX.fle naming mechanism. Creates binary MEX.fle named nexnane with the appropriale MEX.fle exension.
r——— Change the default compler o buld Lang language MEX-fies. e
“silent sl wainings, even when you speciy -silens
“Usymbotnane Remaves any inial definion of the C preprocessor macro synbotnane. (nwerse of the -0 option)
00 notadd a space between U and symbolnare.
~ ater considered. Displays each compile and Use for troubleshoating po
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8uild MEX function from C/C-++ or Fortran source code - MATLAB mex|

Example: Display Detaled Build and Troubleshooting Informatior

Overides defaul seting for variable varname. Ths option is processed afer allcommand-line arguments are considered.

Example

~ lang — Language.
(defaul) | C++ | CPP

Language, specified as one of these values,
 compiers, ncluding e+

Crrorcep o compilers.
Fortran Forran compiers
More About cpand o
~Tips.

* You can run mex from:
MATLAB Command Window
Windows system prompt
Mac Terminal
Linux shel
For command-line usage outside of MATLAB, the mex program is located in the folder specified by [natlabroot */bin']
+ The MEX fle has a platiorm-dependent extension. You can place binary MEX fies for diferent patiorms in the same folder.
MEX-File Platform-Dependent Extension
Binary MEX-File Extension

Platform
Linux (64-bi) mexass
‘Apple Mac (64-bi) mexnacis
Microsoft" Windows (32-bi) mexuiz
mexwsa

Windows (64-bi)

o identiy the MEX file extension, use the mexext function

* To use nex 1o build executable fies for standalone MATLAB engine and MAT-fle applications, use the -client engine option.

ange Defaut Compiler

bleshoot MEX Files

+ Supported and Compatible Compilr

See Also

Matx Library AP | clear | computer | dbnex | Forran Matix Library AP1 | inmen | loadLibrary | mex. getCompilerConfigurations | mexext | pcode | prefdir | systen

Introduced before R2006a
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RIIFMATLAB Functions from C/C++ Applications

“The program engdeno. . in the matLabroot /extern/examples/eng_nat foider, usirates how 1o call the engine functions from a standalone C program. For the Microsolt® Windows® version of ths program, see enguindemo. .
To see engdeno. c, open ths fle in MATLAB® Edior.

To see the Windows version enguindero.c, open this fie

There is a G+ version of engdero in the natLabroot \extern\exanples\eng_mat folder. To see engdeno.cpp, open tis fie

“The first part of this program starts MATLAB and sends it data. MATLAB analyzes the data and plots the results

The program continues with

Press Return to continue

Pressing Return continues the program;

Done for Part T
Enter a MATLAB comiand to evaluate. This command should
create a variable X. This progran will then deternine
What kind of variable you created

For exanple: X = 1:5

Entering X = 17..5 continues the program execution
X =15
x=
17.5000

Retrieving X
X is class double
Done!

Finally, the program frees memory, closes the MATLAB engine, and exits

Related Examples

+ Buld Windows Engine Applicator
+ Build Linux Engine Application
More About

+ Build Engine Appiications with IDE
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RIIFMATLAB Functions from Fortran Applications

“The program fengdeno. F. i the matLabroot /extern/exanples/eng_nat folder, ilustrates how to cal the engine functions from a standalone Fortran program. To see the code, open tis fl.

Execuling this program starts MATLAB®, sends it data, and plots the results.

The program continues with
Type © creturn> to Exit
Type 1 creturn> to continue

Entering 1 at the prompt continues the program execution

MATLAB computed the following distances.
tine(s) distance(m)

Finally, the program frees memory. closes the MATLAB engine, and exits
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RAGIR% Windows Engine Application
This example shows how o verfy the buid process on Windows® platforms using the C example, engindeno.

Start MATLAB® as a user with admirisirator privileges. Based on your User Account Control (UAC) setings. you might need to right-cick the MATLAB icon and select Run as administrator. f that option is not available, contact your system administator

Register MATLAB as a COM server.

MATLAB displays a second, minimized command window. Close that window.

Veriy your current folder s writable and copy the example.

nat', enguindemo.c'), "', ')

copyfile(fullfile(natlabroot, "extern’, examples, ent

Build the appiication

mex -v -client engine enguindeno.c

Build Standalone Application with MinGW Compiler

1f you have installed one of the professional edions of the Microsoft® Visual Studia® compiler and want (o build with the MinGW compiler, use the following command to override the default Microsolt compiler
mex -v -client engine -f matlabroot\bin\win64\nexopts\mingued.xnl enguindeno.c

If the only compiler on your system is the MinGW compiler, your build command is:
mex -v -client engine enguindeno.c

See Also

Related Examples

+ Call MATLAB Functions from CIC++ Applications

More About

OM Server

Regisier MATLAB as a
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R&KMVindows Engine Application

This example shows how (o run the C example, engwindeno.c, from the Windows® system prompt. You need to know the value of matLabroot (the folder

where MATLAB is installed) and the value returned by the MATLAB coputer( arch) command (arch).
et the run-time library path by modifying the system PATH variable.

Set PATH-matLabroot\bin\arch  XPATHE

Make sure that you include the ; path terminator character
Run the example. The enguindeno application must be on your sysiem path

enguindeno

MATLAB Starts and displays the resus
Click Ok in the MATLAB whos window to close the application.
See Also

computer | mat1abroot

Related Examples

+ Build Windows Engine Applicatio

+ Call MATLAB Funciions from C/C

+ Appiications

More About

+ et Run-Time Library Path on Windows Systems
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RAGIR Linux Engine Application
This example shows how 10 verify the buld process on a Linux® platform using the C example, engdeno.
Open MATLAB

Verlty your current foder is

ritable and copy the example.

copyFile(fullfile(natlabroot, ‘extern’, "examples’ , "eng_nat", 'engdemo.c'), ", ¥')

Build the appiication
mex -v -client engine engdeno.c
See Also

Related Examples

Il MATLAB Functions from CIC++ Applications

+ Run Linux Engine Applic

Was this topic helpful? =

MATLAB Documentation

Geting Started
“Examples

“Functons

“Release Notes

+PDF Documentation

Other Documentation
~Simuink

mbolic Math Toolbox

st ring Toolbox

+image Processing
+Signal Processing Toolbox
Al Products

Support
“MATLAB Answers

“Instalaton Hes

+Bug Reports
<Product Requirements

~Softare Douroa

United States

L5614 P


https://www.mathworks.com?s_tid=gn_logo/
https://www.mathworks.com/programs/bounce/doc_tryit.html
https://www.mathworks.com/support/web_downloads_bounce.html?s_cid=1008_degr_docdn_270055
https://www.mathworks.com/programs/bounce/doc_tryit.html
https://www.mathworks.com/support/web_downloads_bounce.html?s_cid=1008_degr_docdn_270055
https://www.mathworks.com/help/releases/R2015b/pdf_doc/matlab/index.html?s_cid=doc_ftr
https://www.mathworks.com/help/releases/R2015b/index.html?s_cid=doc_ftr
https://www.mathworks.com/help/releases/R2015b/simulink/index.html?s_cid=doc_ftr
https://www.mathworks.com/help/releases/R2015b/symbolic/index.html?s_cid=doc_ftr
https://www.mathworks.com/help/releases/R2015b/stats/index.html?s_cid=doc_ftr
https://www.mathworks.com/help/releases/R2015b/images/index.html?s_cid=doc_ftr
https://www.mathworks.com/help/releases/R2015b/signal/index.html?s_cid=doc_ftr
https://www.mathworks.com/help/releases/R2015b/index.html?s_cid=doc_ftr
https://www.mathworks.com/support/?s_cid=doc_ftr
https://www.mathworks.com/matlabcentral/answers/?s_cid=doc_ftr
https://www.mathworks.com/support/install-matlab.html?s_cid=doc_ftr
https://www.mathworks.com/support/bugreports/?s_cid=doc_ftr
https://www.mathworks.com/products/availability/?s_cid=doc_ftr
https://www.mathworks.com/downloads/?s_cid=doc_ftr
https://www.mathworks.com/campaigns/products/trials.html?prodcode=ML&s_iid=doc_trial_ML_footer
https://www.mathworks.com/company/aboutus/policies_statements/patents.html?s_tid=gf_pat
https://www.mathworks.com/company/aboutus/policies_statements/trademarks.html?s_tid=gf_trd
https://www.mathworks.com/company/aboutus/policies_statements.html?s_tid=gf_priv
https://www.mathworks.com/company/aboutus/policies_statements/piracy.html?s_tid=gf_pir
https://status.mathworks.com/?s_tid=gf_application
https://www.facebook.com/MATLAB
https://www.twitter.com/MATLAB
https://www.instagram.com/matlab/
https://www.youtube.com/user/MATLAB
https://www.linkedin.com/company/the-mathworks_2
https://www.mathworks.com/company/rss.html

Fun Linux Engine Application - MATLAB & Simulink

Ll

Documentation

Trial Software

Product Updates

R&KHLinux Engine Application

This example shows how (o run the C example, engdeno.c. from the Linux® system promp. You need to know the value of matLabroot, the folder where MATLAB® is installed
Set the run-time lirary paih

Setenv LD_LTBRARY_PATH matLabroot /bin/glnxasa:matLabroot /sys/0s/glnxacd.

This command replaces the value,

i any, in LD_LTBRARY_PATH,
Set the pah

setenv PATH matLobroot /bin:$PATH

Make sure that you include the  path terminator character
Run the example. The engdeno application must be o your system path.

Jengdeno

MATLAB starts and displays a figure.
Press Retun to dlose the figure.
Create variable X, for example:

X = "hello’

MATLAB displays the results and closes.

Related Examples
+ Buld Linux Engine Appi
+ Call MATLAB Funcions fr

+ Appiications

More About

+ et Run-Time Library Path on Mac and Linux Systems
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RaeN to Existing MATLAB Sessions

“This example show

how 0 attach an engine program to a MATLAB® session that i already runring.
On a Windows® platform, start MATLAB with -autonation in the command line. When you call engOpen, it conniets (0 this existing session. You should oy call engopen once, because any engopen calls now connect 0 tis one MATLAB session
The - autonat on option also causes the command window 1o be minimized. You must open it manually.

On the Mac and Linux® piatforms, you cannot make an engine program connect {0 an xisting MATLAB session.

Shut down any MATLAB sessions.

From the Start button on the Windows menu bar, cick Run

In MATLAB, capture the value retumed by the command:

path = fullfile(ratlabroot, 'bin’,computer( '

Inthe Run dialog box Open field, type the following command, replacing path with the value from the previous step:

path\matlab.exe -autonation

Click OK. This starts MATLAB

In MATLAB, copy the enguindeno.c example to a writable folder.

copyFile(fullfile(natlabroot, 'ex

', ‘examples’, eng_mat', ‘enguindemo.c'),".", ‘')

Build the example.

mex -client engine enguindeno.c

Run the engaindeno program by typing at the MATLAB prompt:

This does not start another MATLAB session, but rather uses the MATLAB session thal is already open
More About

+ Launch MATLAB as Autom

tion Server in Deskiop Mode

MATLAB COM Integration
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®8ing Started

To build an engine appiication, you need:

+ The abilty to write C/C++ or Fortran source code. You can create these files with the MATLAB® Edito

A compiler supported by MATLAB. For an up-to-date lst of supported compilers, see the Supported and

npatible Compilers website.

. CIC++ Matrx Library AP or Fortran Matrix Library AP functons.

+ Cand Fortran Engine Library funciions.

The mex build script wih the -client engine opiion.
To use your own buid tools, see Buid Engine Applications with IDE
To run the application

ows Systems
+ Register MATLAB as a COM Server

+ SetRun-Time Library Path on Mac and Linux Systems
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Raffériucing MATLAB Engine API for C/C++ and Fortran
The MATLAB® CIC++ and Fortran engine fibrry contans routies tha alow you to call MATLAB from your own programs, using MATLAR as & computation engine. Using the MATLAB engine requires an installed version of MATLAB; you cannot un the MATLAB enine on & machine that only has

the MATLAB Runtime.
systems, and through a Microsoft” Component Object Model (COM) interface, on Microsoft Windows® systems. MATLAB provides a libary of unctions that allows you

Engine programs are standalone programs. These programs communicale With a separaie MATLAB process via pipes, on UNIX
{0 start and end the MATLAB process, send data to and from MATLAB, and send commands to be processed in MATLAB.

Some of the things you can do with the MATLAB engine are:
all @ math routine, for example, to invert an array or to compute an FFT fom your own program. When employed in this manner, MATLAB is a powerful and programmable mathemaical subroutine library

+ Build an enire system for a specifc task. For example, the front end (user interface) is programmed in CIC++ and the back end (analysis) is programmed in MATLAB.
The MATLAB engine operates by unring in the background as a separate process from your own program. Some advantages are:

+ 0N UNIX systems, the engine can run on your machine, or on any other UNIX machine on your network, including machines of a different architecture. This configuration allows you to implement a user interface on your workstation and perform the computations on  faster machine located
elsewhere on your network. For more information, see the eng0pen reference page.

+ Instead of requiring your prograim to lnk {0 the entire MATLAB program (a substantial amount of code), it links to a smaler engine library.

The MATLAB engine cannot read MAT-fles in a format based on HDFS. These MAT-fles save data using the -v7.3 option of the save function or are opened using the 7.3 mode argument (o the C or Fortran nat0pen function.
Note: To run MATLAB engine on the UNIX platform, you must have the C shellcsh insialled a /bin/csh.
Communicating with MATLAB Software

On UNIX systems, the engine library communicates with the engine using pipes, and, if needed, rsh fo remote execution. On Microsoft Windows systems, the engine fibrary communicates with the engine using a Component Object Model (COM) interface.

More About
+ MATLAB COM Itegration

+ MATLAB Engine for Pythor
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RA8t5SRun-Time Library Path on Windows Systems

At run time, tell the operating system where the API shared libraries reside by setting the Path environment variable. Set the value to the path string returned by the following MATLAB® command:
res = fullfile(natlabroot, 'bin',computer( ‘arch’))
Change Path Each Time You Run the Application

To set the run-time library path from the Windows® command prompt, type the following command, where res i the string returned from the £ul1file command. Set the path every time you open the Windows Command Processor.

set PATH=res  PATHY

You must set the path each time that you apen the Windows prompt

Permanently

ange Path
To set the run-ime fibrary path permanently to res, modify the Path variable using the Control Panel. For the setting o take effect, close the command prompt window, then open a new command prompt window.
To remove the run-time library path, follow the same instructions, deleting the path name from the variable.
Windows 7

Select Computer from the Start menu
+ Choose System properties from the context menu.

Click Advanced system setting:

Advanced tab,
+ Click Environment Variables.

* Under System variables, select Path and click Edit
* Modiy path by inserting res; at the beginning of the Variable value: tex fied
+ Click Ok ta close the dialog boxes, then close the Control Panel dialog box.
Troubleshooting

1f you have multiple versions of MATLAB installed on your system, the version you use 1o build your engine applications must be the firt listed in your system Path environmen variable. Otherwise, MATLAB displays Can't start MATLAB engine.
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RA8t5SRun-Time Library Path on Mac and Linux Systems

At run time, tell the operating system where the API shared libraries reside by setting an environment variable. Set the path every ime you run MATLAB®. Allematively, place the commands in a MATLAB st

wp script.

The shell command you use and the value you provide 1o st the run-time libary path depend on your shell and system architecture. The fol
sting returned by the mat1abroot command.

ving table lists the name of the environment variable, envvar, and the value, pathspec, 10 assign (o it I the pathspec siting, replace matLabroot with the

Operating System envar. pathspec

6a-bit Apple Mac DVLO_LIBRARY_PATH natt

oot /bin/naciss: matLabroot /sys /o5 maci6s

BabitLinux® Lo_LTBRARY_PATH matlabroot /bin/glnxass:natLabr

ot/sys 05/ glnxass

These commands replace the existing value in envar. I envwar s already defined, prepend the pathspec (o the existing value.
1f you have multpie versions of MATLAB installed on your system, the version you use 1o build your engine appiications must be the first listed in your system Path environment variable. Otherwise, MATLAB displays Can't start MATLAB engine.
C shell

Set the lirary path using the following command, replacing the terms envvarand pathspec with the appropriate values from the table.

setenv envvar pathspec

For example, for MATLAB R2015a on a Mac system

Setenv DYLD_LTBRARY_PATH /Applications/MATLAB_R2015a.app/bin/maci6a: /Applications MATLAB_R2015a.3pp./sys/0s /macisd

You can place these commands in a startup script, such as ~/ . cshr
Bourne Shell
Set the lirary path using the following command, replacing the terms envvar and pathspec with the appropriate values from the table.

pathspec: enwar export envvar

For example, for MATLAB R2015a on a Mac system

DYLD_LTBRARY.f NATLAB_R20153.app/bin/ma ns/NATLAB_R2015.appy/sys/0s /maci6a: $OVLD_LTBRARY_PATH
export DYLD_LIBRARY_PATH

You can place these commands in a startup script such as /. profile.

See Also
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RAGIR% Engine Applications with IDE

Configuring the IDE
If your integrated development environment (IDE) has a MATLAB®-supported compler, you can use the IDE fo build engine applications. For an up-to-date listof supported compiers, see the Supported and Compaible Compilers website.

Engine appiications require the Engine Library 1ibeng, the Matix Library 11bmx, and supporting include fles. When you buid using the mex command, MATLAB is configured to locate thes files. When you buid in your IDE, you must configure the IDE to locate them. Where these settings are
depends on your IDE. Refer to your product documentation.

Engine Include Files

Header fles contain unction declarations with prototypes for the routines you access in the API ibraries. These fles are in the motLabroot\extern\include foder and are the same for Windows®, Mac, and Linux® systems. Engine applications use:
« engine.h — functon prototypes for engine routines

* matrix.h — definiion of the mxarray siruciure and funciion profotypes for maix access routines.

In your IDE, set the pre-processor include path to the value retuned by the following MATLAB command:

Fullfile(matlabroot, "extern’, ‘include’)

Engine Libraries
You need the 11beng and 11bmx shared fbraries. The name of the fil i platform-specific as shown in the following table.

Library File Names by Operating System

Windows!"! Linux Mac
Libeng. 116 Lbeng.so Liveng. dylib
Libmx. 130 Libmx.s0

Lbme.dylin
1 These fles are ocated in the foder fulLf11e(matlabroot, "extern’, '11b"  computer(‘arch'), microsoft’).

Add these library names to your IDE configuration. Set the lirary path to the value retumed by the following MATLAB command:

fullfile(natlabroot, bin',computer(‘arch'))

Refer to your IDE product documentation for instructions.
Library Files Required by libeng
The 1ibeng library requires additon third-party library files. MATLAB uses these libaries to support Unicode® character encoding and data compression in MAT-files.

These library files must reside n the same folder as the 1ibm library. You can determine what these ibrares are using the platform-specific commands shown in the following table. Once you identiy these fles, update your IDE.
Library Dependency Commands

Windows Linux Mac
See the following instructions for Dependency Walker 1dd -d Libeng. so otool -L Libeng.dylio

On Windows systems, to find ibrary dependencies, use the third-party product Dependency Walker. Dependency Walker is a free ity that scans any 32-bi or 64-bit Wind
exported by that module, and which of those functions are calied by other modules. Download the Dependency Walker ullty fiom the website http:
ny-mex- File-or-stand-alone- appl ication-requires for information on using the Dependency Walker,

45 module and builds a hierarchical tree diagram of all dependent modules. For each module found, it Ists all the functions
o, dependencywalker. cor

5. con/matlabcentral/answers/92362- how-do- i -determine-

Drag and drop the 1ibeng. d11 fle into the Depends window. Identiy the dependent ibraries and add them to your IDE configuration

Related Examples

Windows Engine Application

+ Build Linux Engine Application

External Websites

+ How can | compile a MATLAB Engine application using Microsoft Visual Studio 9.0 or 10.

IDE on Mac?

+ How can I build an Engine application using
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Re&Bkster MATLAB as a COM Server

To run the engine application on a Windows® operating system, you must register MATLAB® as a COM server. Do this for every session, to ensure that the current version of MATLAB is the registered version. If you run older versions, the registered version could change. If there is a mismach of
version numbers, MATLAB displays Can't start MATLAB engine.

To register MATLAB manually as a server, start MATLAB as a user wilh administator privilege. Then type:

Close the MATLAB window that appears.
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RAlfbacks in Applications

1f you have a user interface that executes many callbacks through the MATLAB® engine, force these callbacks to be evaluated in the context o the base workspace. Use evalin to specify the base workspace for evaluating the callback expression. For example:

engEvalstring(ep, “evalin('base’, expression))

Specifying the base workspace ensures MATLAB processes the callback correctly and returns resuls for that call
“This advice does not apply to computational applications that do not execute callbacks.
See Also

engEvalstriny
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Rl Start MATLAB Engine

1f you have multiple versions of MATLAB® installed on your system, the version you use to build your engine applications must be the first listed in your system Path environment variable. Otherwise, MATLAB displays Can't start MATLAB engine,

On Windows’™ operating systems, you also must register MATLAB as a COM server. I you have multpl versions of MATLAB, the version you are using must be the registered version.
Related Examples

+ Register MATLA as a COM Server
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When creating MATLAB® functions fo use in engine appiications, il s good pracice 1o debug the functons in MATLA before caling them through the engine lbrery functions.

Although you cannot use the MATLAB EditorDebugger from an engine applicaton, you can use the MATLAB workspace (o exaine variables passed to MATLAB. For example, you have the following MATLAB functir
function y = myfen(x)

0123
end

Your engine application calls myfcn with your variable mycmxarray, as shown in the following code:

engputvariable(ep, "avar”, mycmxarray);
engEvalString(ep, “result = myfen(avar)™);
mycmxarrayResult = engGetVariable(ep, "result”);

1f you do not get the expected result, you can examine two possibiies: if the input, mycmxarray, is incorrect, or if the MATLAB function is incorrect.
To examine the input to myFen, fist oy the function to save the MATLAB workspace 1o the file debugnyfcn.mat.

function y = myfen(x)

save debugnyfen.mat

¥ =2
end

Execute your engine application, then start MATLAB and load debugnyfcn.mat

Load debugnyfcn.mat
whos x

Variable x contains the value from myenxarray. If x is not what you expect, debug your engine code. f x is correct, debug the MATLAB function. To debug myfcn, open the functon in the MATLAB Editor/Debugger,

myfen(x)
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RP8BP Input Not Supported

AMATLAB® engine application runs MATLAB as a computational server. MATLAB functions thal inferact with the user or disrupt program flow are not supported. Examples of such functions include debugging commands, input. keyboard, and pause.
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Ribikhreaded Applications

MATLAB® libraries are not thread-safe. I you create mulithreaded applications, make sure that only one thread accesses the engine appiication.
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RIS+ Matrix Library API

ork with 1

W programs that MATLAB® mxArray data structure
For

examples using these ibrary functions, see:

+ Table of MEX File Source Code Fies

+ Table of MAT-File Source Code Fies
+ See individual funcions for example information. For example, see mxIsChar

«Data Types
C language types and constants

«Create or Delete Array
Create aray of specified type, allocate and free memory

walidate Data
Determine type or characteristic of array data

«Access Data
Read or write data to array

-Convert Data Types
Convert strings, and structure array to object array
Related Information

MEX File Cr
“MATLAB Engine AP for C, C++, and

+Fortran Matrx Library API
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R¥¥ran Matrix Library API

wiite Fortran ms that work vith the MATLAB® mxArray data structure

For examples using these library functions, see Table of MEX File Source Code Files,

ta Types
Types and constants.

«Create o Delete Array
Create aray of specifled type. allocate and free memory

wvalidate Data
Determine type or characteristc of array data

+Access Data
Read o write data to array

«Convert Arrays
Convert array to pass by reference, not by value
Related Information

“MEX Fil

Creation API

“MATLAB Engine AP for C, C++, and Fortran

IAT-File API
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RAALAB COM Automation Server
Call MATLAB from COM components and applicatc

Automation is & COM protocol that allows one application (the controller or client) to control objects exported by another application (the Server). MATLAB supports COM Aulomation server capabiltes on Microsoff® Windows operating systems. Any Windows program that can be configured as an
‘Automation controller can control MATLAB. Some examples are Microsoft Excel® and Microsoft Access™, and many Microsolt Visual Basic® and Microsoft Visual C++° programs,

If you build client application using CIC++, or Fortran, use MATLAB Engine AP for C, G+, and F

orran instead of an Automation server

Functions

Execute Execute MATLAB command in Automation server
Feval

Evaluate MATLAB funciion in Automation server

haracter array from Automaton server
Store character aray in Automaton server
Matix rom Automaion server workspace
Matrix n Automation server workspace

Data from variable n Automation server workspace

Data from Automation server workspace

Puthorkspacedata Data in Automaton server workspace

mandindod Open Automation server window

ninizeComanduindon Minimize size of Automaton server window

Qui Terminate MATLAB Automation server

regnatlabserver Register current MATLAB as Automation server

enableservice Enable, disable, o report stalus of MATLAB Automaton server

Examples and How To

+Call MATLAB Func

n from Visual Basic NET Client

+Call MATLAB Function from C# Client

s Complex Data to MATLAB from C# Client

“View MATLAB Funcions from Visual Basic NET C

ject Browser

“Launch MATLAB as Automation Server in Deskiop Mode

“Manually Create Automation Server
Concepts
“Register MATLAB as Automaion Server

“MATLAB COM Automation Server Interface

“Create MATLAB Serve

onnect to Existing MATLAB Server
+Conversion of MATLAB Types to COM Types

+Conversion of COM Typ

S to MATLAB Types

+Shared or Dedicated Server

*VT_DATE Data Type

: Types For Visual Basic NET Clients

e Property
“MATLAB Application as C

Troubleshooting

“Waiting for MATLAB Application to Complet

Related Information

+call COM O}
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Call MATLABE funciions from Python

The MATLAB Engine for Python provides a package for Python to call MATLAB as a computational engine. The engine supports the reference implementation (CPython) for Python versions 27, 3.3, and 3.4,

To install and start the engine, see Get Started wih M

ATLAB Engine for Python.
+ To call Python functions from MATLAB, see Call Python Lib

Functions
Python Functions
satlab.engine. start_matlab Start MATLAB Engine for Python

satlab. engine. Find_satlab Find shared MATLAB sessions to connect to MATLAB Engine for Python

atlab.engine. comnect_natlab Connect shared MATLAB session o MATLAB Engine for Python

MATLAB Functions

satlab. engine. shareEngine Convert unning MATLAB session to shared session
atlab.engine. engineNane Return name of shared MATLAB session
satlab.engine. isEngineshared Determine if MATLAB session s shared

Classes

Python Classes

at1ab.engine HatlabEngine Python object using MATLAB as compuiationalengine within Python session
satlab. engine. FutureResu

. Results of asynchronous call 1o MATLAB funciion sored i Python objec
Examples and How To
“install MATLAB Engine for Python

+Start and Stop MATLAB Eng

for Python
+Connect Python to Running MATLAB Session
«call A

8 Functions from Python

ctions Asynchronously from Python

+Call User Script and Function from Pythor

ect Standard Output and Error to Python
“Use MATLAB Engine Workspace in Python
+Use MATLAB Handle Objects in Python

“Use MATLAB Ar

in Python

ort and Plot MATLAB Data from Python
+Get Help for MATLAB Functions from Python

Concepts

+Get Started with MATLAB Engine for Python
+System Requirements for MATLAB Engine for Pyhor
+Pass Dala o MATLAB from Python

LAB 1o Python
“MATLAB Ariays as Python Variables

“Default Numer

«Handle Data Returned from I

Types in MATLAB and Python
Troubleshooting

“Limitations to MATLAB Engine for Python

+Traubleshoot MATLAB Errors in Python
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The Language of Technical Computing
“Getting Started

‘Examples

“Functions

“Release Notes

+PDF Documentation

MATLAB® i a high-level language and ineractive environment for numerical computation, visuzlization, and programming. Using MATLAR, you can analyze data, develop algorithms, and create models and applications. The language, tools, and bult-in math functions enable you to explore multple
‘approaches and reach a solution faster than with spreadsheets or trditional programming languages, such as C/C++ or Java®. You can use MATLAB for a range of applications, including signal processing and commurications, image and video processing, conirol systems, test and measuremen,
‘computationa finance, and computational biology. More than a million engineers and scientists n industry and academia use MATLAB, the language of technical computing.

Language Fundamentals
Syntax, operators, data types, array indexing and manipulation

Mathematics
Linear algebra, basic statistcs, diferentiation and integrals, Fourer transforms, and other mathematics

Graphics
Two- and three-dimensional plots, images, animation, visualization

Programming Scripts and Functions
Program files, control flow, editing, debugging

Data Import and Export
Text fles, spreadsheets, and other file formats; big data: web access

GUI Building
‘Application development using GUIDE and callbacks

Advanced Software Development
‘Object-oriented programming; code performance; unit testing; external interfaces to Java , C/C++, .NET and other languages

Desktop Environment
Preferences and setings, platior differences

Supported Hardware
Support for thd-party hardware, such as webcam, Raspberry Pi™, and Arduino® hardware
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IATLAB Product Description
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Tutorials
+Desktop Basics
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“Workspace Variables.

acter Strings
«Caling Functions

20

3D Plots
+Programming and Scripts

+Help and Documentation

Interactive Learning

{8 MATLAB Academy

Videos

+Getting Started with MATLAB

“Working in the Development Environment
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~Getting Started

ﬁ Geting S vith NATLAB (7 min

ﬁ Working in The Deveapment Eionment (5 min, 21 566

~Language Fundamentals

Basic Matx Operatons.

Matrx Maripulaon

Working with Arrays (8 min, 16 sec)
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~Mathematics

Single Precision Math

- Predicing the US Population
FFT for Spectal Analysis

.< Sauare Wave from Sine Waves

Using FFT

D —

‘Splines in Two Dimensions.

5 . & Singular Valve Show

it Diference Laplacian

A Matrx Exporeniils
« Diferential Equations
A Diferental Equatons - Examples

Manipulating Mulidimensional Arrays

Introducing MATLAB Fundamental Classes (Data Types) (5 min, 46 sec)

‘Tables and Categorical Arays (6 min,  sec)

Introducing Structures and Cell Arays (5 min, 4 sec)

Creating and Ediing Delaunay Triangulations.

Numerica Integration of Diferental Equations.

Opiimal Fit of a Nonlinear Funcion

Graphs and Matices.

Sparse Matrices.

‘Graphical Representaton of Sparse Matices

A Controling Random Number Generation

Loma Prita Earthquake:

~Graphics

2.0 Plots
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Trial Software

Product Updates

B Video

B Video

# seript

# script

B Video

#] seript

B Video

B video

B video

# script

#] serpt

# script

£ seipt

# script

#] script

#] seript

#] serpt

# script

# script

# script

#] seript

#] saiipt

# Script

# seript

# seript

#] seript

#] seript

#] serpt

B video

# Seript

# script

“More Examples.


https://www.mathworks.com?s_tid=gn_logo/
https://www.mathworks.com/programs/bounce/doc_tryit.html
https://www.mathworks.com/support/web_downloads_bounce.html?s_cid=1008_degr_docdn_270055
https://www.mathworks.com/programs/bounce/doc_tryit.html
https://www.mathworks.com/support/web_downloads_bounce.html?s_cid=1008_degr_docdn_270055
https://www.mathworks.com/help/releases/R2015b/search.html?qdoc=type%3Aeh+product%3Amatlab
https://www.mathworks.com/support/2015b/matlab/8.6/demos/GettingStartedwithMATLAB.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WorkingInTheDevelopmentEnvironment.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/basic-matrix-operations.html
matlab:edit intro
https://www.mathworks.com/help/releases/R2015b/matlab/examples/matrix-manipulation.html
matlab:edit matmanip
https://www.mathworks.com/support/2015b/matlab/8.6/demos/working-with-arrays-matlab-video.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/manipulating-multidimensional-arrays.html
matlab:edit nddemo
https://www.mathworks.com/support/2015b/matlab/8.6/demos/introducing-matlab-fundamental-classes-matlab-video.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/tables-and-categorical-arrays-in-release-2013b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/introducing-structures-and-cell-arrays-matlab-video.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/create-a-structure-array.html
matlab:edit strucdem
https://www.mathworks.com/help/releases/R2015b/matlab/examples/integer-arithmetic.html
matlab:edit integerMath
https://www.mathworks.com/help/releases/R2015b/matlab/examples/single-precision-math.html
matlab:edit singleMath
https://www.mathworks.com/help/releases/R2015b/matlab/examples/creating-and-editing-delaunay-triangulations.html
matlab:edit DelaunayTriangulationExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/predicting-the-us-population.html
matlab:edit census
https://www.mathworks.com/help/releases/R2015b/matlab/examples/fft-for-spectral-analysis.html
matlab:edit fftdemo
https://www.mathworks.com/help/releases/R2015b/matlab/examples/square-wave-from-sine-waves.html
matlab:edit xfourier
https://www.mathworks.com/help/releases/R2015b/matlab/examples/using-fft.html
matlab:edit sunspots
https://www.mathworks.com/help/releases/R2015b/matlab/examples/grid-based-interpolation.html
matlab:edit griddedInterpolantDemo
https://www.mathworks.com/help/releases/R2015b/matlab/examples/splines-in-two-dimensions.html
matlab:edit spline2d
matlab:eigshow
https://www.mathworks.com/help/releases/R2015b/matlab/examples/finite-difference-laplacian.html
matlab:edit delsqdemo
https://www.mathworks.com/help/releases/R2015b/matlab/examples/matrix-exponentials.html
matlab:edit expmdemo
https://www.mathworks.com/help/releases/R2015b/matlab/examples/differential-equations.html
matlab:edit odedemo
matlab:odeexamples ode
https://www.mathworks.com/help/releases/R2015b/matlab/examples/numerical-integration-of-differential-equations.html
matlab:edit lotkademo
https://www.mathworks.com/help/releases/R2015b/matlab/examples/optimal-fit-of-a-nonlinear-function.html
matlab:edit fitdemo
https://www.mathworks.com/help/releases/R2015b/matlab/examples/graphical-representation-of-sparse-matrices.html
matlab:edit airfoil
https://www.mathworks.com/help/releases/R2015b/matlab/examples/graphs-and-matrices.html
matlab:edit buckydem
https://www.mathworks.com/help/releases/R2015b/matlab/examples/sparse-matrices.html
matlab:edit sparsity
https://www.mathworks.com/help/releases/R2015b/matlab/examples/controlling-random-number-generation.html
matlab:edit rngdemo
https://www.mathworks.com/support/2015b/matlab/8.6/demos/controlling-random-number-generation.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/graphical-approach-to-solving-inequalities.html
matlab:edit e2pi
https://www.mathworks.com/help/releases/R2015b/matlab/examples/loma-prieta-earthquake.html
matlab:edit quake
https://www.mathworks.com/support/2015b/matlab/8.6/demos/GettingStartedwithMATLAB.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WorkingInTheDevelopmentEnvironment.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/basic-matrix-operations.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/matrix-manipulation.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/working-with-arrays-matlab-video.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/manipulating-multidimensional-arrays.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/introducing-matlab-fundamental-classes-matlab-video.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/tables-and-categorical-arrays-in-release-2013b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/introducing-structures-and-cell-arrays-matlab-video.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/create-a-structure-array.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/integer-arithmetic.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/single-precision-math.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/creating-and-editing-delaunay-triangulations.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/predicting-the-us-population.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/fft-for-spectral-analysis.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/square-wave-from-sine-waves.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/using-fft.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/grid-based-interpolation.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/splines-in-two-dimensions.html
matlab:eigshow
https://www.mathworks.com/help/releases/R2015b/matlab/examples/finite-difference-laplacian.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/matrix-exponentials.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/differential-equations.html
matlab:odeexamples ode
https://www.mathworks.com/help/releases/R2015b/matlab/examples/numerical-integration-of-differential-equations.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/optimal-fit-of-a-nonlinear-function.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/graphical-representation-of-sparse-matrices.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/graphs-and-matrices.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/sparse-matrices.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/controlling-random-number-generation.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/controlling-random-number-generation.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/graphical-approach-to-solving-inequalities.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/loma-prieta-earthquake.html

MATLAB Examples - MATLAB & Simulink

Creating a Basic Plot Ineraciively (3 min, 56 sec)

Using Basic Ploting Functions (5 min, 52 sec)

Creating 2-D Plts

Creating Plots with Two y-Axes

Displaying Multipl Plois in a Single Figure

Graphics Objects

Changing Aves Propertes

Gontroling Axis Location

Controling Indiidual Axis Properies in a Pt

Changing Line Propertes

‘Changing Text Properties

Ploting Categorical Data

‘Combining Different Visualizations

3D Plots and 4-D Visualization

Greating 3D Plots

Changing Strace Properties

Displaying Complex Three-Dimensional Objects

Visualzing Volume Data

Displaying Topographic Data

Visualzing Four-Dimensional Data

Greating the MATLAB Logo

Formatting and Annotation

Animation

Images

Using Colormaps

‘Annotating Plots

Using Mathemaical Expressions to Label and Annotate Piots

Including Symbals in Plots and User Interfaces

Clpping n Plots and Graphs

Using Graphics Smoaihing

Changing Transparency of Images, Patches or Surfaces.

Creating Line Aimations.

Animating a Surface

Displaying Image Data.

‘Gonvert Betveen Image Sequences and Video

2
-

*

=

Scripts and

‘Anonymous Funcions

Developing Classes Overview (10 min, 48 sec)

Function Funcions

Introducing Enumerations (7 min, 33 sec)

Nested Funcions

Call Python from MATLAB

Programming with COM on Windows

Publshing Code from the Edior (5 min, 15 sec)

Witng a MATLAB Progra (4 min, 57 sec)

~Data Import and Export

cid=

doc_10[3/2/2021 2:09:28 M)

[}

#

#

Video

Video

scipt

Seipt

Seipt

Seipt

seipt

scipt

scipt

seipt

Seipt

Seipt

scipt

scipt

scipt

Seipt

Seipt

Seipt

seipt

scipt

seipt

Seipt

seipt

seipt

seipt

seipt

scipt

Seipt

seipt

seipt

seipt

Seipt

Video

scipt

Video

scipt

scipt

Seipt

Video


https://www.mathworks.com/support/2015b/matlab/8.6/demos/creating-a-basic-plot-interactively.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/using-basic-plotting-functions.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/creating-2-d-plots.html
matlab:edit Creating2DPlotsExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/creating-plots-with-two-y-axes.html
matlab:edit TwoYaxesExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/displaying-multiple-plots-in-a-single-figure.html
matlab:edit MultiplePlotsExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/graphics-objects.html
matlab:edit GraphicsObjectsExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/changing-axes-properties.html
matlab:edit AxesPropertiesExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/controlling-axis-location.html
matlab:edit AxisLocationExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/controlling-individual-axis-properties-in-a-plot.html
matlab:edit RulerPropertiesExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/changing-line-properties.html
matlab:edit LinePropertiesExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/changing-text-properties.html
matlab:edit TextPropertiesExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/plotting-categorical-data.html
matlab:edit CategoricalPlotsExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/combining-different-visualizations.html
matlab:edit CombiningVisualizationsExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/creating-3-d-plots.html
matlab:edit Creating3DPlotsExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/changing-surface-properties.html
matlab:edit SurfacePropertiesExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/displaying-complex-three-dimensional-objects.html
matlab:edit Displaying3DObjectExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/visualizing-volume-data.html
matlab:edit VisualizingVolumesExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/displaying-topographic-data.html
matlab:edit VisualizingTopologyExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/visualizing-four-dimensional-data.html
matlab:edit Visualizing4DExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/creating-the-matlab-logo.html
matlab:edit MatlabLogoExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/using-colormaps.html
matlab:edit UsingColormapsExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/annotating-plots.html
matlab:edit AnnotatingPlotsExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/using-mathematical-expressions-to-label-and-annotate-plots.html
matlab:edit MathExpressionsExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/including-symbols-in-plots-and-user-interfaces.html
matlab:edit UnicodeCharactersExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/clipping-in-plots-and-graphs.html
matlab:edit ClippingExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/using-graphics-smoothing.html
matlab:edit GraphicsSmoothingExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/changing-transparency-of-images-patches-or-surfaces.html
matlab:edit ChangingTransparencyExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/creating-line-animations.html
matlab:edit AnimatedLinesExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/animating-a-surface.html
matlab:edit AnimatingSurfaceExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/displaying-image-data.html
matlab:edit DisplayingImageExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/convert-between-image-sequences-and-video.html
matlab:edit ImagesAndVideoExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/anonymous-functions.html
matlab:edit anondemo
https://www.mathworks.com/support/2015b/matlab/8.6/demos/DevelopingClassesOverview.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/function-functions.html
matlab:edit funfuns
https://www.mathworks.com/support/2015b/matlab/8.6/demos/introducing-enumerations-matlab-video.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/nested-functions.html
matlab:edit nesteddemo
https://www.mathworks.com/help/releases/R2015b/matlab/examples/call-python-from-matlab.html
matlab:edit CallPythonExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/programming-with-com-on-windows.html
matlab:edit mlcomiface
https://www.mathworks.com/support/2015b/matlab/8.6/demos/PublishingfromtheEditor_viewlet_swf.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WritingAMATLABProgram.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/creating-a-basic-plot-interactively.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/using-basic-plotting-functions.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/creating-2-d-plots.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/creating-plots-with-two-y-axes.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/displaying-multiple-plots-in-a-single-figure.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/graphics-objects.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/changing-axes-properties.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/controlling-axis-location.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/controlling-individual-axis-properties-in-a-plot.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/changing-line-properties.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/changing-text-properties.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/plotting-categorical-data.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/combining-different-visualizations.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/creating-3-d-plots.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/changing-surface-properties.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/displaying-complex-three-dimensional-objects.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/visualizing-volume-data.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/displaying-topographic-data.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/visualizing-four-dimensional-data.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/creating-the-matlab-logo.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/using-colormaps.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/annotating-plots.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/using-mathematical-expressions-to-label-and-annotate-plots.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/including-symbols-in-plots-and-user-interfaces.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/clipping-in-plots-and-graphs.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/using-graphics-smoothing.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/changing-transparency-of-images-patches-or-surfaces.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/creating-line-animations.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/animating-a-surface.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/displaying-image-data.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/convert-between-image-sequences-and-video.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/anonymous-functions.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/DevelopingClassesOverview.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/function-functions.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/introducing-enumerations-matlab-video.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/nested-functions.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/call-python-from-matlab.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/programming-with-com-on-windows.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/PublishingfromtheEditor_viewlet_swf.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WritingAMATLABProgram.html

MATLAB Examples - MATLAB & Simulink

A e o oo & seim
o . Process 'Big Data’ in MATLAB using MapReduce # seript

~GUI Building

Creating a User Inteface with Tab Panels # seript

B oo v etcewin o Gaphcar Tave £ sem

~New Features Videos

Release 2014
ﬁ New MATLAB Grahics Sysem (3 min, 0 36) 5 vieo
Release 2014a

ﬁ op-ap Command sty (2 i, 41 50 5 vieo
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B e s e 3 5 vieo
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ﬁ Varbl and Subtuncion Hihighing i Edor (4 i, 21 se) 5 vieo
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Release 2010a
ﬁ Deveipment Envonment (5 min, 2566) 5 vieo
Release 2009
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ﬁ Customizabi Keyboard Shorcuts (4 min, 15 66) 5 vieo
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https://www.mathworks.com/support/2015b/matlab/8.6/demos/importing-data-from-files-programmatically.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/importing-data-from-text-files-interactively.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/importing-spreadsheets.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/reading-arbitrary-format-text-files-with-textscan.html
matlab:edit textscanDemo
https://www.mathworks.com/support/2015b/matlab/8.6/demos/using-the-mat-file-object.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/process-big-data-in-matlab-using-mapreduce.html
matlab:edit AirlineMapReduceExample
https://www.mathworks.com/support/2015b/matlab/8.6/demos/creating-a-gui-with-guide.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/creating-a-user-interface-with-tab-panels.html
matlab:edit TabbedUserInterfaceExample
https://www.mathworks.com/help/releases/R2015b/matlab/examples/creating-user-interface-with-a-graphical-table.html
matlab:edit GraphicalTableExample
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-graphics-system.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/pop-up-command-history.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/webcam-support.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/tables-and-categorical-arrays-in-release-2013b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/matlab-unit-test-framework-in-release-2013a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-desktop-in-release-2012b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/import-tool-enhancements-in-release-2012b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/command-window-suggestions-in-release-2012b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/packaging-and-installing-matlab-apps-in-release-2012b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/redesigned-help-in-release-2012b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-variable-editor-features-in-release-2012a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-text-markup-in-release-2012a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-spreadsheet-import-tool-in-release-2011b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-automatic-variable-and-function-renaming-in-release-2011b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matfile-object-in-release-2011b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/plot-catalog-enhancements-in-r2011a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-support-request-feature-in-r2011a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-rng-function-in-r2011a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/variable-and-function-highlighting-in-r2010b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/zip-file-browsing-in-r2010b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/file-preview-enhancements-in-r2010b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/enumerations-in-r2010b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/video-writer-in-r2010b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-development-environment-features-in-r2010a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-file-exchange-access-features-in-r2009b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-plot-selector-features-in-r2009b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-current-folder-browser-features-in-r2009b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-keyboard-shortcuts-features-in-r2009b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/importing-data-from-files-programmatically.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/importing-data-from-text-files-interactively.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/importing-spreadsheets.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/reading-arbitrary-format-text-files-with-textscan.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/using-the-mat-file-object.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/process-big-data-in-matlab-using-mapreduce.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/creating-a-gui-with-guide.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/creating-a-user-interface-with-tab-panels.html
https://www.mathworks.com/help/releases/R2015b/matlab/examples/creating-user-interface-with-a-graphical-table.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-graphics-system.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/pop-up-command-history.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/webcam-support.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/tables-and-categorical-arrays-in-release-2013b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/matlab-unit-test-framework-in-release-2013a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-desktop-in-release-2012b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/import-tool-enhancements-in-release-2012b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/command-window-suggestions-in-release-2012b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/packaging-and-installing-matlab-apps-in-release-2012b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/redesigned-help-in-release-2012b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-variable-editor-features-in-release-2012a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-text-markup-in-release-2012a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-spreadsheet-import-tool-in-release-2011b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-automatic-variable-and-function-renaming-in-release-2011b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matfile-object-in-release-2011b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/plot-catalog-enhancements-in-r2011a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-support-request-feature-in-r2011a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-rng-function-in-r2011a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/variable-and-function-highlighting-in-r2010b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/zip-file-browsing-in-r2010b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/file-preview-enhancements-in-r2010b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/enumerations-in-r2010b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/video-writer-in-r2010b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-development-environment-features-in-r2010a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-file-exchange-access-features-in-r2009b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-plot-selector-features-in-r2009b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-current-folder-browser-features-in-r2009b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-keyboard-shortcuts-features-in-r2009b.html

MATLAB Examples - MATLAB & Smulink

bR

anguage and Programming (2 min, 49 sec) B video

Release 2009a

Release 2008b

Development Environm

bR

in, 25 sec B Video

anguage and Programming (7 min, 28 se B video

bR

Mathematics (7 min, 50 sec) B video

bR

Release 2008a

velopment Environment (6 min, 56 sec) B video

bR

LA

Was this topic helpful? [ zzgf| [suzf

MATLAB Documentation
“Geting Started

“Examples

~Release Notes

+PDF Documentation

Other Documentation
wlink

Staistcs and Machine Le

“Image Processing Toolbox
Signal Processing Toolbox
Al Product

Support
“Instalaton Helg

-Bug Repons
+Product Requirements.

Software Downloads

United States

cid=doc._r{3/2/2021 2:09:28 PM]



https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-help-browser-features-in-r2009b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-publishing-features-in-r2009b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-language-and-programming-features-in-r2009b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/New-MATLAB-Development-Environment-Features-in-R2009a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/New-MATLAB-Mathematics-Features-in-R2009a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/New-MATLAB-External-Interfacing-Features-in-R2009a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/New-MATLAB-Development-Environment-Features-in-R2008b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/New-MATLAB-Language-and-Programming-Features-in-R2008b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/New-MATLAB-Mathematics-Features-in-R2008b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2008a_DevelopmentEnvironment.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2008a_ObjectOrientedProgramming.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2008a_OtherLanguageAndProgramming.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2008a_GraphicsAndGUIBuilding.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2007b_PerformanceAndLargeDataSetHandling.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2007b_DevelopmentEnvironment.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2007b_LanguageAndProgramming.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2007b_Mathematics.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2007b_FileIOAndExternalInterfacing.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2007b_GraphicsAndGUIBuilding.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-help-browser-features-in-r2009b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-publishing-features-in-r2009b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/new-matlab-language-and-programming-features-in-r2009b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/New-MATLAB-Development-Environment-Features-in-R2009a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/New-MATLAB-Mathematics-Features-in-R2009a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/New-MATLAB-External-Interfacing-Features-in-R2009a.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/New-MATLAB-Development-Environment-Features-in-R2008b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/New-MATLAB-Language-and-Programming-Features-in-R2008b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/New-MATLAB-Mathematics-Features-in-R2008b.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2008a_DevelopmentEnvironment.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2008a_ObjectOrientedProgramming.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2008a_OtherLanguageAndProgramming.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2008a_GraphicsAndGUIBuilding.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2007b_PerformanceAndLargeDataSetHandling.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2007b_DevelopmentEnvironment.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2007b_LanguageAndProgramming.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2007b_Mathematics.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2007b_FileIOAndExternalInterfacing.html
https://www.mathworks.com/support/2015b/matlab/8.6/demos/WhatsNewR2007b_GraphicsAndGUIBuilding.html
https://www.mathworks.com/help/releases/R2015b/pdf_doc/matlab/index.html?s_cid=doc_ftr
https://www.mathworks.com/help/releases/R2015b/index.html?s_cid=doc_ftr
https://www.mathworks.com/help/releases/R2015b/simulink/index.html?s_cid=doc_ftr
https://www.mathworks.com/help/releases/R2015b/symbolic/index.html?s_cid=doc_ftr
https://www.mathworks.com/help/releases/R2015b/stats/index.html?s_cid=doc_ftr
https://www.mathworks.com/help/releases/R2015b/images/index.html?s_cid=doc_ftr
https://www.mathworks.com/help/releases/R2015b/signal/index.html?s_cid=doc_ftr
https://www.mathworks.com/help/releases/R2015b/index.html?s_cid=doc_ftr
https://www.mathworks.com/support/?s_cid=doc_ftr
https://www.mathworks.com/matlabcentral/answers/?s_cid=doc_ftr
https://www.mathworks.com/support/install-matlab.html?s_cid=doc_ftr
https://www.mathworks.com/support/bugreports/?s_cid=doc_ftr
https://www.mathworks.com/products/availability/?s_cid=doc_ftr
https://www.mathworks.com/downloads/?s_cid=doc_ftr
https://www.mathworks.com/campaigns/products/trials.html?prodcode=ML&s_iid=doc_trial_ML_footer
https://www.mathworks.com/company/aboutus/policies_statements/patents.html?s_tid=gf_pat
https://www.mathworks.com/company/aboutus/policies_statements/trademarks.html?s_tid=gf_trd
https://www.mathworks.com/company/aboutus/policies_statements.html?s_tid=gf_priv
https://www.mathworks.com/company/aboutus/policies_statements/piracy.html?s_tid=gf_pir
https://status.mathworks.com/?s_tid=gf_application
https://www.facebook.com/MATLAB
https://www.twitter.com/MATLAB
https://www.instagram.com/matlab/
https://www.youtube.com/user/MATLAB
https://www.linkedin.com/company/the-mathworks_2
https://www.mathworks.com/company/rss.html

MATLAB Documentation

Documentation

[Jeovrews

RadHetions

Language Fundamentals

Entering Commands
ac
aiary

Format

Matrices and Arrays
Array Creation and Concatenation
accumarray

blkdiag

i

eye

False

Freaspace

Tinspace

Logspace

neshgrid

at
horzcat

verteat

Indexing
colon
end
ind2sub
subzing

Array Dimensions
Tength

ndins

numel

hesght

widtn

iscolum

isempty

ssscatar

Ssvector

Sorting and Reshaping Arrays
blkdiag
circsnift

ctranspose

Operators and Elementary Operations
Arithmetic
plus

wplus
tines
rdivide
1ivide
power
ardivide
ldivide
mpouer.
cunprod
e

prod

ceil

fix

Floor

idivide

Relational Operations
Relational operators
e«

e
i
1e
1t
isequal

isequaln

Logical Operations.

Logical Operators: Short-circuit

Set Operations

Ssnenber

Most recent ansvier
Clear Command Window

Save Command Window text o fle

‘Set Command Window output display format
Send cursor home

Determine whether input s MATLAB keyword
‘Control paged output for Command Window

‘Construct artay with accumulation
‘Construct lock diagonal matix from nput arguments
‘Create diagonal matrx or get diagonal elements of matix
denity matix

Logica 0 false)

Frequency spacing for frequency response

‘Generate nearly spaced vector

‘Generate logartmically spaced vecior

Rectangular grid in 2-D and 3-D space

Rectangula grid in N-D space

Create armay of all ones

Uniformiy disrbuted random numbers

Logical 1 (rue)

Create array of all zeros

‘Concatenate arrays along specifed dimension
‘Concatenate arrays horzontally

‘Concatenate arrays vertcally

Create vectors, array subsciping, and for-oop erators
Terminate block of code, or indicate last array ndex
Subscrpts from finear index

‘Convert subscrpts to inear ndices

Lengin of largest aray dimension
Number of array dimensions

Number of aray elements

Aray dimensions

Number of table rows

Number of table variables:

Determine whether nput s column vector
Determine whether aray is empty
Determine whether nput s matrix
Determine whether nput s rov vector
Determine whether nput s scalar
Determine whether nput is vector

‘Construct block diagonal matrxfrom input arguments
Shift aray circulaty

‘Complex conjugate wranspose.

‘Create diagonal matrx or get dlagonal elements of matix
Fip order of eements

Fip aray lft o right

Fip array up 10 down

Inverse permute dimensions of N-D array.

Rearange dimensions of N-D ariay

Repeat copies of aray elements

Repeal copies of aray

Reshape aniay

Rotate array 90 degrees

Shift dmensions

Determine whether set elements are n sorted order

Sort aray elements

Sort array rows

Remove singleton dimensions.

Transpose vector or matix

Vectorize expression

Addiion
Unary plus

Subtraction

Unary minus

Elementvise multplcation

Right array dvision

Leftaray dvision

Element.vise power

Matsx Multplcation

Solve systems of linear equatons xA = B for x
Solve systems of inear equations Ax = B for x
Matix power

‘Cumuative product

Cumulatve sum

Diflrences and Approximate Derivatives
Product of array clements

Sum of array clements

Round toward positve nfity

Round tovard zero

Round toviard negative infiy

Integer dvsion with rounding option
Remainder afer civision (modulo operation)
Remainder aer dision

Round to nearest decimal or inieger

Relaonal operations.
Determine equalty

Determine greater than or equal o

Determine greater than

Determine ess than or equal t0

Determine lss than

Determine inequaly

Determine array equaliy

Determine array equalty, teating Nan values as equal

Logical operations with short crcuting
Find logical AND

Find logical NOT

Find logical OR

Logial exclusive-OR

Determine f all array slements are nonzero or tue
Determine fany array elements are nonzero
Logical O faise)

Find indices and values of nonzero elements.
Determine i nput s logieal array

‘Convert numeric values to logicals

Logical 1 (sue)

Se intersection of o arrays
Ay elements that are members of set aray

. cid=doc_fr[3/2/2021 2:10:16 M)

Trial Software

Product Updates


https://www.mathworks.com?s_tid=gn_logo/
https://www.mathworks.com/programs/bounce/doc_tryit.html
https://www.mathworks.com/support/web_downloads_bounce.html?s_cid=1008_degr_docdn_270055
https://www.mathworks.com/programs/bounce/doc_tryit.html
https://www.mathworks.com/support/web_downloads_bounce.html?s_cid=1008_degr_docdn_270055
https://www.mathworks.com/help/releases/R2015b/matlab/ref/ans.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/clc.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/diary.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/format.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/home.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/iskeyword.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/more.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/accumarray.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/blkdiag.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/diag.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/eye.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/false.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/freqspace.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/linspace.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/logspace.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/meshgrid.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/ndgrid.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/ones.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/rand.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/true.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/zeros.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/cat.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/horzcat.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/vertcat.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/colon.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/end.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/ind2sub.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/sub2ind.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/length.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/ndims.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/numel.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/size.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/height.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/width.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/iscolumn.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/isempty.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/ismatrix.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/isrow.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/isscalar.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/isvector.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/blkdiag.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/circshift.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/ctranspose.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/diag.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/flip.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/fliplr.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/flipud.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/ipermute.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/permute.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/repelem.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/repmat.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/reshape.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/rot90.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/shiftdim.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/issorted.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/sort.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/sortrows.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/squeeze.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/transpose.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/vectorize.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/plus.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uplus.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/minus.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uminus.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/times.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/rdivide.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/ldivide.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/power.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/mtimes.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/mrdivide.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/mldivide.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/mpower.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/cumprod.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/cumsum.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/diff.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/prod.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/sum.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/ceil.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/fix.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/floor.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/idivide.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/mod.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/rem.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/round.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/relationaloperators.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/eq.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/ge.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/gt.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/le.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/lt.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/ne.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/isequal.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/isequaln.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/logicaloperatorsshortcircuit.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/and.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/not.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/or.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/xor.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/all.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/any.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/false.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/find.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/islogical.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/logical.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/true.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/intersect.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/ismember.html
https://www.mathworks.com/help/releases/R2015b/matlab/functionlist-alpha.html
https://www.mathworks.com/help/releases/R2015b/matlab/functionlist-alpha.html

MATLAB Documentation

isnenbertol Members of set witin toerance
issorted

setaiff et diference of o arays

setxor Set exclusive OR of o arrays.

unton ‘Set union of two arrays

unique ‘Unique values in aray

untquetol ‘Unique values within tolerance

Join Merge two tables by matching up rows using key veriables
snneroin

outergoin Outer jon between two tables

Bit-Wise Operations

vitand Binise AND
bitenn Biwise complement

bitget

bitor atwise OR

bitset

viamist St bt spcife numberof places
bitoor atuise XOR

swapbytes Swap byte ordering

Special Characters

[Spocial characters | Speca haracirs

[eoton

[ Cretevectrs,aray subscrpio. and for oo traters

Data Types

‘Convert o doubie precision

‘Convert o singl precision

‘Convert o 8-bit signed nteger

Convert 0

‘Convert 0 32-bit signed integer

‘Convert 0 8bit unsigned integer

Convert 0

‘Convert data types without changing underying data.

Determine fnput s floating-point array

Determine whether aray s real

‘Antay elements that are fite

Antay elements that are NaN

s Floating:poin relatve accuracy
Flintnax Largest consect

e Infiniy

intnax Largest vlue o specified integer type.
intmin P
nan Not-a-Number

realnax Largest posiive floating point number
realnin

Characters and Strings
Create and Concatenate Strings

Change String Case, Blanks, and Jusifcation

blanks. Create character array of lanks
cellstr ‘Convert to cell aray of strings
char. ‘Convert o character aray (sring)
sscellstr Determine whether input s cel arry of siings
Sschar. Determine whether tem is character array
sprintf Format data into sring
streat ‘Concatenate stings horzontally
strjoin 01 stings in cel array into singe it
Parse Strings
aschar. Determine whether tem is character aray
ssletter Array elements that are alphabetic ftters
isspace
isstrprop Determine whether strng s o specied category.
sscanf.
string Find one sting wihin another
strrep Find and replace substring
strsplit ‘Split string at specifed delmiter
streok ‘Selected partsof sting

(Check vaidy of text sting
symar. Determine symbolc variables n expression
regexp Match regular expression (case sensive)
regerpi Match regular expression (case insenstive)
regexprep o
regexptransiate Translate sing ito reqular expression
Compare Strings
strcnp Compare stings
strenpi ‘Compare stings (case insensiive)
stracnp
stracapi ‘Compare fst  characters of stings (case Insenstive)

blanks. Create character array of blanks
deblank

strenin Remove leading and wailng whie space from siring
lower ‘Convert sting to lowercase

upper ‘Convert sting to uppercase.

strjust Susty character array.

Dates and Time
Create Date and Time Ariays

datetine numbers.
tinezones Usttime zones.
years. Duraton in years
days. Duration in days
hours Duration in hours
minutes Duraton in minutes
seconds Duration in seconds
williseconds Duration in miliseconds
duration Create duraton array ffom numeric values
calyears ‘Calendar duration n years.
calquarters Calendar duration in quarters
calnonths
calueeks ‘Calendar duration n weeks
caldays ‘Calendar duraton n days
Create calendar duraton array ffom numeric values.
exceltine ‘Convert MATLAB datetime (0 Excel date number
Jultandate ‘Convert MATLAB datetime to Julian date.
posixtize ‘Convert MATLAB datetime (0 POSIX ime
yyyymdd ‘Convert MATLAB datetime (0 YYYYMMDD numeri value.

‘Components of Dates and Time

year ear number
auarter Quarter number
month Month number and name
ek Week number
aay Day number or name.
hour. Hour number
minute Minute number
second ‘Second number
yed ‘Year, month, and day numbers of datetime
s Hour, minute,
selit Spi
tine ‘Convert tme of calendar duration o duration
tineofday
isdst Determine daylght saving ime elemens
Ssweekend Determine weekend elements
taofset “Time zone ofset rom UTC
Date and ind Ploting
betueen
calaier ‘Calendar math successive diferences
dateshift ‘Shitdate or generate sequence of dates and time
isbetu Determine elements within date and time interval
Ssdatetine
isduration Determine fnput s duration aray.
jarduration anay
ssnat Determine NaT (Not-a-Time) elemerts.
Nt Not-a-Time

Dates and Time as Numbers and Stings

datenum ‘Convert date and tme 1o seria date number
datevec ‘Convert date and tme © vecor of componens.
datestr ‘Convert date and time o string format

char. ‘Convert o character aray (sring)

cellstr ‘Convert o cel aray of strings

now ‘Current date and time as seria date number
clock ‘Current date and time as date vector

date Curent date sting

calendar ‘Calendar for specified montn

eonday Last day of month

weekday Day of week

asdzosate Moty date number by fild

etine “Time clapsed between date vectors
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Categorical Arrays

categorical Create categorical array
iscategorical Determine whether input s categorical array
categortes. Categories of ategrical aray
iscategory. Test for categorica aray categories
ssordinal Determine whether nput s ordinal categorical amay
isprotected rege d
addeats
mergecats Merge categories in categorical aay
renovecats. Remove categories from categorical array
renanecats. Rename categories n categoical array
reondercats Reorder categories n categorical aray
setcats ‘Set categories in categorical aray
summary Printsummary of table or categarical rray
countcats
isundefined
Tables
tale Create table from workspace variables
arrayatable
cellztable Convert cel array o table
structatable ‘Convert stucture aray to able
tablezarray ‘Convert table to homogeneous aray
tablezcell ‘Convert table 0 cell aray
tablezstruct ‘Convert able 1o structure aray
readtable Create table rom fe
writetable Wit tabe to e
istable Determine hether nput s table
hesgnt. Number of table rows
width Number of table variables
summar Printsummary of table or categarical rray
intersect ‘Set ntrsecton of two arrays
Ssnenber Ay elements that e members of set aray
setdiff ‘Set diference of o arays.
setxor Set exclusive OR of two arrays
unique Unique values n array
unton ‘Set union of two arrays
join Merge two ables by matching up rows using key variables
tanerotn
outersoin Outerjon between two tables
sortrous ‘Sortarray rows
stack
unstack
isnissing Find table elements with missing values
standardizenissing
varfun ‘Appy function t0 table variables
roufun Apply function (o table rows.
Findgroups
splitapply ‘Split data nto groups and apply functon
Structures
struce Create swucture artay.
Fieldnames Field names of sructur, or puble flelds of object
getield Field of structure aray.
ssfield Determine whether nput s sructure aray field
isstruct Determine whether nput s tructure array
orderfields Order felds of sructure anay
Leld Remove fieds from structure
setfield Assign values o stucture array field
arrayfun ‘Appy function 0 each element of array
structfun Apply function o each field of scalar structure.
tablezstruct ‘Convert able to strucuure anay
struceztable Convert stucture aray to table
cellzstruct ‘Convert call array o stucture aray
structacell
cell Arrays.
ce1 Create cell aray
cellznat ‘Convert cell array o ordinary array o the underlying data type.
cellzstruct ‘Convert cellarray o structure array
celiztable ‘Convert cel array o table
cellaisp Display cell aray contents
cellfun Apply function o each cell n cel array
cellplot ‘Graphically display stucture of cell aray
cellstr ‘Convert o cel aray of srings
sscell
iscellstr Determine whether nput s cel array of siings
matacell ‘Convert array to cel array with potentaly difierent sized cells
nun2cell ‘Convert array to cel array with consistenty sized cels
strjoin 00 stings in cel array nto singe sting
strsplit
structacell ‘Convert stucture 0 cel aray.
tablezcell ‘Convert able o cell array

Function Handles.

Map Containers.

feval Evaluate function
funcastr ‘Constructsting from functon handie

strafunc

Tocalfunctions Funciion handies to all local functions in MATLA fle
functions Information about function handle.

Time Series
Time Series Basics

containers.ap. Map values to unique keys
iskey

keys dentty keys of containers Map object

renove Remove key-value pais from containers Map object
values. dentty values in containers,Map object

append ‘Concatenate time series objects in tme dimension
et ‘Query tmeseries object property valves.
getdatasamplesize ‘Size o data sample in tmeseries object

Deta qualty descripions
getsanples
plot Plot time series

set

et propertes o tmeseries object

tadata.event

tineseries

Create timeseries object

Data Manipulation

addsanple ‘A data sample 0 timeseries object
delsanple Remove sample fom timeseries object

detrend

Filter ‘Shape frequency conten of time-series.

getabstine Exract date-sting time vector o cel array
getsampleusingtine Exract data samples nto new timeseries object
idealfilter ‘Apply ideal (noncausal)fite to timeseries object
resanple ‘Select or interpolate timeseries data using now time vector
setabstine ‘Set imes of tmeseries object as date siings
setinterpnethod ‘Set default interpolation method for timeseries object
synchrontze
Event Data

addevent ‘Add event 1o tmeseries object

delevent Remove sdata even objects rom timeseries object
gettsafteratevent New tmeserios object with samples occuring ator after event
gettsafterevent New timeseries object with samples occuring after event
gettsatevent New timeseries object with samples occurring at event
gettsbeforeatevent

gettsbeforeevent New timeseries object wih samples occuring before event

eenevents

Descriptive Statistcs.

a Iterquartie range of tmeseries data

max Maximum value of timeseries data

mean Mean value of timeseies data

median Median value of timeseries data

in Minimum value of tmeseries data.

st

sum ‘Sum of tmeseries data.

var Variance of tmeseries daia.
Time Series Colections

isenpty Determine whether scolletion object i empty

Tength (tscollection) Lengih of tme vector

plot Plot time series

set (tscollection) ‘Set properties of tscollection object

size (tscollection) ‘Size of tscalecion object

tscollection Create tscollection object

‘Add sample 10
asdts Add tmeseries object (0 tscolletion object
Lefroncollection
getabstine Extract date-sting time vector into cel array

getsampleusingtine (tscollection)

Exract data samples into new tscollection object

(Cefl amay of names of tmeseries objects in scollection object

horzcat_(tscollection)

renovets

resample (tscollection)

‘Select or intrpoate data ntscollection using nevi time vector

setabstine (tscollection)

‘Set imes of tscalection object as date stings
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Data Type Identification

isa specied class.
iscalendarduration Determine fnput s calendar duraton array
iscategorical

iscell Determine whether nput s celarray

sscellstr Determine whether nput s cel array o stings
Sschar. Determine whetner tem is character array
isdatetine Determine fnput s datetme array.

Ssduration

isfiels Determine whether input s structure aray feld
isfloat

isgraphics. “True for vald graphics object handles
isinteger Determine i nput s neger array

isjava Determine f nput s Java object

sslogical Determine i input s logieal array

Ssnunerdc

isobject Determine i nput is MATLAB object

Ssreal Determine whether aray i real

isenun Determine fvariable s enumeration

ssstruct

istable Determine whether nput s table

is Detect sate

class Determine class of obect

valigateattributes Check valdry of array.

hos List variables n workspace, it sizes and types.
Data Type Conversion

char. ‘Convert o character aray (sring)

cellstr ‘Convert o cel aay of strings

intastr ‘Convert nteger o suing

mat2str ‘Convert matix to sting

nunstr ‘Convert number to string

stradouble ‘Convert sring to double-precision value.
stranum ‘Convert sting to number

unicode z

unicodeanative ‘Convert Unicade character representation to numeric bytes:
basezdec ‘Convert base N number sting to decimal number
binzdec ‘Convert binary number sting o decimal number
deczbase ‘Convert decimal 10 base N number in string
decabin ‘Conver decimal to binary number in siring
decnex .
hexadec

hexanum ‘Convert hexadecimal number string to double-precision number
nunzhex and doubles 10

tablezarray ‘Convert table 1o homogeneous aray.
tablezcell ‘Convert table o cell array

tablezstruct ‘Convert table 1o structure aray.

arrayatable

cellzale Convert cellarray o table

structatable ‘Convert stucture aray to able

cellznat

cellzstruce ‘Convert cel array o stuucture array

matzcell ‘Conver array to cel array with potental diferent sized cells
nunacell ‘Conver artay to cel array with consistenty sized cels
structacell ‘Convert stucture o cell aray.

Mathematics

Elementary Math

Trigonometry

Arithmetic

plus Addton

uplus Unary plus

minus. Subvaciion

uminus Unary minus.

tines Elementvise mutipication

rdivide Right aray dvision

1eivice Leftarray dvision

power. Element.vise power

atines

ardivide ‘Solve systems of near equations XA = B or x

mldivide ‘Solve systems of linear equations Ax = B o7 x

mpower. Matix power

cunprod Cumulative product

cumsun Cumulative sum

aife Diflrences and Approximate Derivatives

prod Product of array elements

sum ‘Sum of array elements

ces)

ix Round toviard zero

Floor

idivide Integer dvsion wih rounding option
Remainder afer division (modlo operation)

ren Remainder afer division

round Round o nearest decimal orinteger

‘Sine of argument in radians

sind ‘Sine of argument n degrees.
asin Inverse sine in radians.

asind Inverse sine in degrees

sinn Hyperbolc sine of argument in radians
asian

cos Cosine

cosd ‘Cosine of argument n degrees.

acos Inverse cosine in radians

acosa Inverse cosine in degrees.

cosh Hyperbolc cosine.

acosn Inverse hyperbolic cosine.

tan

tand Tangent of argument i degrees

atan

atand Inverse tangent n degrees

atanz

atanzg

tann Hyperbolic angent

atann

esc ‘Cosecantof input angle in radians
cscd

acsca Inverse cosecant n degrees

escn Hyperbolic cosecant

acscn Inverse hyperbolc cosecant

sec ‘Secantof angle in radians

seca ‘Secant of argument n degrees

aseca Inverse secant in degrees

secn Hyperbolc secant

asech Inverse hyperbolc secant

cot Cotangent of angle in radians:

cotd ‘Cotangent of argument in degrees.
acot Iverse cotangent n radians.

acotd Inverse cotangent i degrees

cotn Hyperbole cotangent

acoth

hypot ‘Square root of sum of squares.
degrad ‘Convert angle from degrees to radians
radadeg ‘Convert angle from radians to degrees

Exponents and Logarithms

exp Ex
expmt ‘Compute exp(x)-1 accurately for small values of x
1og

1og10 ‘Common logarthm (base 10)

log1p ‘Compute log(1+x) accurately for smallvalues of x
1oz

nextpon2. Exponent of next higher power of 2.

nthroot Real i rootof real numbers

poz Base 2 power and scale floating-point numbers
reallog

realpon ‘Aray power or eal-only output

realsart ‘Saquare rootfor nonnegive real arrays.

sart Square oot

corrcoef ‘Correlaion coeffients

cov Covariance

max Largest elements i array.

cummax ‘Cumulaive masimum

mean Average of mean value of array

median Median value of aray.

i

cummin ‘Cumulative minimum

node Most frequent values n array

st ‘Standard deviation

var Variance

nistcounts. Histogram bin counts

histcounts2 Bivariate hstogram bin counts

discretize
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| Findgroups | Find goups an retrn goup numbers

[sotitapety | Spitdata o roups and appy functon

Complex Numbers

abs
angle Phase angle

conplex Create complex aray.

cony

cplxpair ‘Sort complex numbers into complex conjugate pairs
f Imaginary unit

inag Imaginary partof complex number

ssreal Determine hether aray i real

3 Imaginary unit

real

sign

unrap. phase plots
Discrete Math

factar Prime factors

factortal Factorial of input

ecd ‘Greatest common divisor

tsprine Determine which array elements are prime.
e Least common muliple

nchoosek Binomial cosficient or all combinatons.
perns Al possivle permutations

prines. Prime numbers less than or equal 0 input value
rat

rats Ratonal output

Polynomials

poly

polyeig Polynomial eigenvaiue problem

polyfit Polynomial curve fiting

residve Partal fration expansion (paral racton decomposiior)
roots Polynomial oots

polyval Polynomial evaluation

polyvaln

decony. Deconvoluton and polynomial dvision
polyint

polyder Polynomial diferentation
Special Functions

airy Ay Functons.

besseln Bessel funcion of thid kind (Hankel function)
bessell frsthind
bessel; Bessel function of first kind

besselk second kind
bessely Bessel funcion of second kind.

beta Beta unction

betaine

betainciny Beta inverse cumulative dstibuton function
betaln Logaritm of beta functon

eltipy Jacobi elipic unctions.

ellipke

erf Error funciion

erfe ‘Complementary eror function

erfeiny Inverse complementary error functon

erfox ‘Scaled complementary errr funciion

erfiny Inverse errorfuncion

expint.

gamna

gammainc Incomplete gamma functon

gamnatnciny

ganmaln Logarithm of gamma funcion

Legendre

pst Psi (polygamma) function
Cartesian Coordinate System Conversion

cartzpol “Transform Cartesian coordinates 1o polar orcylncrical
cartaspn ‘Transfom Cartesian coordinates 1o spherical
pol2cart “Transform polar o cyiniical coordinates to Cattesian
sph2cart Transform spherical coordnates o Cartesian
Constants and Test Matrices

eps Floatingpoin relatve accuracy

Flintnax

i Imaginary unit

3 Imaginary unit

e Infiniy

Pt Rato of cirle's circunference to s iameter
nan Not-a-Number

isfinite

isinf Aray elements that are infiite

senan Antay clements that are NaN

conpan

gallery Test matices.

hadanard

nankel Harkel matrx

hilo Hibert marix

invnilb Inverse of Hibert matx

magic Magic square

pascal Pascal matix

rosser ‘Classic symmetric egenvalue test probiem
toeplitz Toepltz matrc

vander Vandermonde matrx

wilkdnson Wikinson's eigenvalue test matrix

ear Algebra

Matrix Operations

cross Cross product

dot Dot product

kron Kronecker tensor product

surfnors ‘Compute and display 3-D surface normals
el Lower viangular part of maix

triu ‘Upper wiangular part of matix

transpose Transpose vector or matix

ar Equations

cond "

condest

inv Matrx inverse

Tinsolve ‘Solve Inear system of equations.

1scov

Tsquomneg ‘Solve nonnegaive least-squares constraints problem
pinv

rcond

sylvester ‘Solve Sylvester equation AX + XB = C for X
ldivide ‘Solve systems of near equations Ax = B o x
ardivide ‘Solve systems of linear equations XA = B for x

Matrix Decomposition

chor Cholesky factorization
ichol Incomplete Cholesky factorizaton

cholupdate Rank 1 update to Cholesky factorization

1 Incomplete LU factorization

i

ar ‘Orthogona-trianguiar decomposiion

ardelete. Remove column or ow fom QR factorizaton

ariasert Insert column of row nto QR factorzation

arupdate Rank 1 update 10 QR factorization

planerot Givens plane rotaton

101 Block Lt

catarst ‘Convert complex diagonal form 10 eal iock diagonal form
refacsf ‘Convert real Schur form to complex Schur form

svd

svd ‘Singular value decomposiion

Eigenvalues and Singular Values

balance
cotaror
condeig
eig Eigenvalues and eigenvectors
eigs Lasgest eigenvalues and eigenvectors of matix
esva
hess. Hessenberg form of marix
ordete Eigenvalues of quasitiangular matices
ordaz Reorder elgenvalues in QZ factorizaton
ordschur
poly
polyeis
a Q factorizaion for generalzed eigenvalues.
rsfacst ‘Convert real Schur form (0 complex Schur form
schur ‘Schur decomposiion
sartn Matix square root
ssatf
sva ‘Singular value decomposiion
svds Find singular values and veciors

Matrix Analysis
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banduidth

cond pect 10 inversion
condeig

det

isbanded

isdiag Determine if matrx s diagonal
isnernitian

tssymetric

sstril Determine f matix s lower tiangular
sstriv ot

norn. Vector and matrx norms.

normest 2.norm estimate

ol Nul space

ortn e of matri
rank Rank of mrix

reond Reciprocal condiion number

rref Reduced row echelon form (Gauss-Jordan eiminaton)
subspace. ‘Angle between two subspaces

trace ‘Sum of diagonal clemens

Matrix Functions

expn
Togn Matix logarithm

sartn Matsx square root

bxfun

fum Evaluate general matr function
arrayfun ‘Apply function to each element of array
accunarray ‘Constructarray with accumulaiion
Findgroups

splitapply ‘Spit data nto groups and apply functon
apower. Matix power

Random Number Generation

rand

randn

randt

randpers

Random permutation

g

Randstrean

Interpolation

1.0 Interpolation

Random number stream

Gridded Data Interpolation

tnterpt 1D data interpolaton (able lookup)
griddedinzerpolant.

pehip Piecewise Cubic Hemnite Interpolating Polynomial (PCHIP)
spline

ppval Evaluate piecewise polynomial

kop

unnkpp. Piecewise polynomial detals

padecoef. Page approximation of tme delays

interprt 1D interpolaton using FFT method

Seattered Data Interpolation

interp2 poi

interp3 poi

interpn Intespolaton for 1-D, 2-D, 3-D, and N-D gridded data in ndgrid format
griddedInterpolant ‘Gridded data interpolation

ndgrid Rectangular grid in N-D space

meshgria Rectangular grid I 2-D and 3.0 space

[grides [ merplte scnered dsa
[grcascan
| scatteredinterpotant | Scatered dta nrpotaon

Find minimum of single-variabe funcion on fxed interval

‘Solve nomnegaive least-squares constraints problem

‘Optmization options values

optinset

Create.

Numerical Integration and Differential Equations.

Ordinary Differential Equations

odeas. method
oderss Solve sif difeentia equations and DAES; variable order method
ode23

odenns ‘Solve nonsti diferetial equatons; variable order method
odeast ‘Solve moderately stf ODES and DAES; rapezoidal rufe
odezaty ‘Solve sif iferental equations;low order method

ode2ss ‘Solve s iferental equations;low order method

ode1si y variable order method
decic ‘Compute consistent niial conditons for ode1s

odextend

odeget

odeset

deval Evaluate soluion of diferental equation problem

Boundary Value Problems

bepic
bupsc
buptnit Form il guess for BVP solvers.
bupxtend Form guess strucure fo extending boundary value solutons.
bvpget.
bupset. Create or atter options stucture of boundary value problem
deval Evaluate soluion of diferential equaion problem

Delay Differential Equations
adezs ‘Solve delay diferental equations (DDES) with consiant delays
dgesa Solve delay ifferential equations (DDES) with general delays.
ddensd neual type.
ddeget.
ddeset. Create.
deval

Partial Differential Equations.

[ pdepe

[pievar

Numerical Integration and Differenti

| vt rumercasoton o PO usg s ofp

Fourier Analysis and Filtering

integral Numerical ntegrasion
integralz Numericaly evaluate double ntegral

integrals Numericaly evaluate tple ntegral

auadgk

uadzd Numerically evaluate double integrl,ted method
cumtrapz

trapz

polyint

ez Discrete Laplacian

aife Diftrences and Approximate Deriatives
gradient Numerical gradient

polyder Polynomial difereniation

Sparse Matrices

‘Sparse Matrix Creation

abs
angle Phase angle

cplxpair

R Fast Fourier ransform

) 2.0 fast Fourer anstom

o ND fast Fourier wransform

Fresniet ‘Shit zero-frequency component o center of spectrum
rtu [

ife Inverse fast Fourer ransform

sfrez 2.0 inverse fast Fourer wansiorm

iffen N-D inverse fast Fourer ransform

iffeshife Inverse FFT shit

nextpon2 Exponent of next higher power of 2.

unrap. Cortect phase angles (o produce smoother phase pots
convz 2.0 convolution

convn N-D convolion

decony. Deconvoluton and polynomial dvision

detrend Remove inear rends

Filter 1D digil fiter

Filter2 2.0 digtal fter

spalloc Alocate space for sparse marix
spdiags

speye ‘Sparse identry matix

sprand ‘Sparse unformly distributed random matix
sprandn Sparse

sprandsyn Sparse symmetrc random marix

sparse Create sparse matr

speonvert
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‘Sparse Matrix Manipulation

issparse. Determine whether nput s sparse.

me Number of nonzero marix elements

nonzeros Nonzero marix elements

nzmax ‘Amount of sorage allocated for nonzero maic elements
spfun ‘Appy function to nonzero sparse matix elements.
spones. Replace nonzero sparse matix elements wih ones
spparns ‘Set parameters or sparse matix routnes.

2 Visualze sparsiy pattern

ind Find indices and values of nonzero elemens.

ko ‘Convert sparse matx o ull matix

Reordering Algorithms

= ‘Approximate minimum degree permutation
coland

colpern

dmpern Dulmage Mendelson decompositon

randpers Random permutation

symand ‘Symmetic approximate minimum degree permutation
symrcn ‘Sparse reverse Cuthll-McKee ordering

Sparse Linear Algebra
Linear Equations

[z Preconditoned conugate radients method
symiq ‘Symmetc LQ method

geres ‘Generalzed minimu residual method (wih estars)
bicg Bicojugate radents method

bicgstan Bionjugate radients stabized method

bicgstanl Bicojugate radients stabiized () method

s ‘Conjugate grackents sauared methor

ar method

hanr

1sar L5QR method

ichal ncomplete Cholsky facorizaion

i ncomplete LU facorzaton

Eigenvalues and Singular Values

eigs Largest eigenvalues and elgenvectors of matix
suds Find singular values and veciors

normest 2-nom estimate

condest

‘Structural Analysis

sprank ‘Stucural rank

etree Eiminaton vee

symofact ‘Symboli factorizaton analysis

spavgment

dmpern Dulmage-Mendelsohn decompositon

etreeplot

treelayout Lay outtee or forest

treeplot Plot picure of ree

gplot Plot nodes and

unmesh ‘Convert edge matix o coordinate and Laplacian matices.

Graph and Network Algorithms.

eraph
digraph Create directed graph

addnoce ‘Add new node 10 graph

renode. Remove node from graph

addede ‘Add now edge 10 graph

reedge Remove edge from graph

numnodes Number of nodes in graph

numedges Number of edges in graph

indnose Locate node in graph

Findedge Locate edge in graph

reordernodes. Reorder graph nodes

subgraph

bfsearch

dfsearcn Depihist graph search

maxflon Maximum flow n graph

connconp. ‘Connected graph companents
minspantree Minimum spanning tree of graph
oposort “Topologicalorder of directed acyciic graph
ssdag Determine f graph is acycic
transclosure Transiive closure

transreduction Transitve reduction

shortestpath ‘Shotest path between two single nodes
shortestpathtree ‘Shortest paih ree rom node
distances par
adjacency ‘Graph adjacency matrx

incidence

Taplacian 2

degree Degre of graph nodes

neighbors Neightors of graph node

indegree. In-segree of nodes.

outdegree Out-degree of nodes.

predecessors. Node predecessors

successors. Node successors

plot Graph plot

labeledge Label graph edges

Tavelnode Label graph nodes

layout. ‘Change layout of graph ot

nignlight Highiight nodes and edges i ploted graph
arapn ‘Graph with undirected edges

digraph ‘Graph wih drected edges

GraphPlot ‘Graph plot for directed and undirected graphs

Computational Geometry

Triangulation Representation

triangulation Trianguiation i 2D or 30
tetranesh Tewranedron mesh plot
trinesh ‘Triangular mesh plot
triplor 2:D wangular plot
trisurt Triangular surtace plot

Delaunay Triangulation

Triangulation
delaunay Delaunay tiangulaiion
delaunayn N-D Delaunay tianguiation
tetranesh

trinesh Triangular mesh plot
triplot 2.0 wangular piot
trisurt Triangular surface plot

Spatial Search

triangulation Trangulaton in 2-D or 30
dsearchn N-D nearest point search
tsearchn

delaunay Delaunay tiangulaiion
delaunayn N-D Delaunay tianguiation

Bounding Regions

boundary. Boundary of a set of points in 2.0 0r 3.0
atphashape Polo Dand 3.0
convhull ‘Convex hul

convhulln N-D comvex hul

atprashape Polygons and polyhedra from poins in 2.0 and 3.0

[paten [ Create one or moe e poygons
[voronot " Vorarodgram
[varonotn 0 Voronodagram

Elementary Polygons

[petzares [Aveaof povgen
[snpotygon

[rectint | Recangl mersecton aea
Graphics

2-D and 3-D Plots

2:D ne plot

3D ine plot

Log-log scale plot

‘Semiogarithmic plot

Ploterrorbars along curve.

Easy-to-use funcion ploter

Easy-t0-use 3-D parametic curve plotter

Linespec (Line Specification) Line specificaton sting syniax.

Colorspec (color ‘Color specifation

Pie Charts, Bar Plots, and Histograms.

bar Bar graph
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bars Plot 3-0 bar graph
barn

barsn Plot horizontal 3-D bar graph
nistogram Histogram plot

histcounts Histogram bin counts

nistogranz Bivariate histogram plot
histcountsz Bivarate hstogram bin counts
rose ‘Angl histogram plot

pareto Pareto chart

area Fild area 2-0 plot

pie Pie chant

pies 3.0 pie chart

histogran Histogram bar plot for numeric data.
histogranz Histogram bar plot for bvariate data.

Discrete Data Plots

sten Plotdiscree sequence data
stairs. ‘Stairstep graph
stems Plot 3.0 discrete sequence data
scatter Scatter plot
scatters 3.0 scater plot
oy Visualize sparsiy pattem
plotmatrix ‘Scatter plot matix
Polar Plots.
polar Poar coordnate plot
rose ‘Angle histogram plot
conpass Plot arrows emanatig from origin
ezpolar Easy-to-use polar coordinate ploter
Linespec (Line specification) Line specification sting syntax
Colorspec (color ‘Color specifcation

Contour Plots

‘Contour pot of matix

Filled 2-D contour plot

3D contour plt

Draw contours in volume siice planes.

Label contour plt elevation

Surfaces, Volumes, and Polygons

ezcontour Easy-to-use contour potier
ezcontour. Easy-to-use filed contour ploter
Vector
feather. Plotvelocity vectors
auiver Quiver or velociy plot
conpass Plot arrows emanating from origin
quivers 3D quiver or veloclty plot
streanslice
streantine Plotsreamines from 2-D or 3-D vector data

sure 3:D shaded surface plot
sure ‘Contour pot under a 3-D shated surface plot
surace Create surface object
surfl
surnors ‘Compute and display 3-D surface normals
mesh
mesnc Plota contour graph under mesh graph
meshz
waterfall Watertall plot
ritbon Ribbon plot
contour3 3.0 contour plot
s Example function of o variables.
eylinder Generate cyinder
ellipsoid Generate elipsoid
sphere Generate sphere
peolor Pseudocolor (checkerboard) plot
surfzpatch ‘Convert surface data to patch data.
ezsur Easy-to-use 3. colored surface ploter
ezsursc 2
eznesh Easy-to-use 3-D mesh ploter
ezmeshc Z [
Volume Visualization
contoursice Draw contours in volume siice planes.
Flow ‘Simple function o tree variabies
isocaps
isocolors Calculate isosurtace and paich colors
Ssonormals
ssosurface
reducepaten Reduce number o pateh faces
reducevolune Reduce number o elements n volume data set
shrinkfaces Reduce size of patch faces
slice Volumetic sice plot
smooth3 ‘Smooth 3.0 data,
subvoluse
volunebounds. ‘Coordinate and color Imis fo volume data.
coneplot y 0 vector feld
curt ‘Compute curl and angular velocy of vectorfeld
divergence ‘Compute divergence of vector feld
interpstreanspeed Interpolate stream-ine vertices from flow speed
streanz ‘Compute 2.0 sueamiine data
strean ‘Compute 3.0 sreamiine data
streantine Plotsreamines from 2-D or 3D vector data
streamparticles
streamrivbon e data
streanslice
streantube Create 3:D stream tube plot
Polygons
1 Filled 2:D polygons.
[ Filed 3.0 polygons.
paten Create one or more fled poiygons
surfapatch ‘Convert surface data to patch data.
Animation
movie
getfrane ‘Capture aves o figure as movie frame
Franeain Return image data associated with movie frame.
izfrane
aninatedline Create animated e
conet 2.0 comet plot
conet 3.0 comet plot
draunon Update figures and process calliacks
refreshdata

aninated Line

Formatting and Annotation

Titles and Labels

Line animatons

title Add i to curent axes
label Lavel xaxis

ylavel Label y-axis

21abe1 Lavel z-axis

clabel Label contour plot elevaton

Tegend ‘Add legend 10 graph

colorbar ‘Colorbar shoving caor scale

text ‘Add text descripions to data points
textabel Format ext o Tex sting

gtext ‘Addtext 0 figure using mouse:

1ine Create lne object

rectangle Create rectangle vith sharp or curved corners
annotation Create amotatons.

Coordinate System

xin et or query x-axi imits
yiin Set or query y-axi imits
2110 ‘Set or query z-axs imits
axis ‘Set axis imits and appearance
box Display axes outine
grid Display or hide axes grid nes.
daspect
phaspect ‘Contol reatve lengths of each axis
datetick
hold Retain curtent plt when adding new plots
subplot
axes Create axes graphics object
Figure Create figure window
e Current axes handle
ca Clear axes
Colormaps.
colormap View and set current colormap
‘Open colormap editor
colorbar ‘Colorbar shoving color scale
brighten g
contrast Grayscale col
shading st
raynon ‘Set defaul igure propertes for grayscale moniors
caxis Color s sealing
hsvargb ‘Convert HSV colormap to RGS colormap.
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rgbansy ‘Convert RGB colormap to HSV colormap
rebplot Plot colormap.

spiomap ‘Spin colomap

colordef

whitebg ‘Change axes background color

Data Exploration

nidden Remove hidden ines from mesh plot
pan

reset Rese graphics object propertes o thei defauls

rotate

rotate3d Rotate 3-D view using mouse

z00m “Turm zo0ming on oroff or magnify by factorbagrify by a factor
datacursornode. Enabe, disable, and manage ineractive data cursor mode
ginput. cursor

Figurepalette ‘Show or ide Figure Palette

plotbroeser ‘Show or hide figure Plot Browser

plotesit

plottonls ‘Show or hide plot tools

proertyeditor. ‘Show or hide Property Edtor

propedit ‘Open Property Editor

shouplottoal ‘Show or hide figure pla tool

Data Brushing

brush Interacively mark, dlete, modiy, and save observations in graphs
datacursornode. Enable, disable, and manage ineractive data cursor mode
Linkdata

Tinkaxes ‘Synchonize fimits of specified 2:0 axes

Tinkprop

refreshdata

3-D Scene Control

Camera Views
view

makehgtforn

Vieuntx

canerstoolbar ‘Control camera toobar programmatically

canpan

canzoon Zoom in and out on scene

candolly Move camera posiion and target

canlookat Posiion camera to view object or group of objects
canorbit Rotate camera positon around camera target
canpos. ‘Set or query camera posiion

canpro; ‘Set or query projecton type

canroll Rotate camera about view axis

cantarget ‘Set or query ocation of camera target

camup ‘Set or query camera up vector

cama Set or query camera view angle
Lighting and Transparency

canlight Create or move light object n camera coordinates.
Lignt Create light object

Lightangle Create or positon ight object in spherical coorcnates
1ignting ‘Speciy ighing agorithm

diffuse Calculate difuse reflectance.

material and patches
specular Calculate specular refectance

atin Set or query axes alpha i

atpna [

alphanap Speciy
Images

imshon Display image

image

imagesc Display image with scaled colors

iread

imrite Wit image o graphis fle

infinfo Information about grahics fle

infornats Manage image fle format regisy.

Franeain Return image data associated with movie frame.
izfrane

im2java ‘Convert image to Java image

imzdouble

ind2ngd

rebgray ‘Convert RGE image or colonmap 1o grayscale.
rgbing ‘Convert RGS image to indexed image.

imapprox

dither

capermute Reartange colors in colormap.

cauntque

Printing and Saving

priat Print fiure or save to specfc fle format
saveas ‘Save figure o specic fie format
getfrane ‘Capture aves o fgure as movie frame
savefig ‘Save figure and contents o FIG-ie.
opentig Open figure saved i FIGfle

ortent Hardcopy paper orentation

heexport Export figure

printopt ‘Configure printer defaus

Graphics Objects
Graphics Object Properties
et

set

reset

inspect ‘Open Property Inspector

Graphics Object Identification

wea Current axes hande
et ‘Curent fgure handie

oot Handle o figure containing object whose calback is executing
Bebo Handle of object whose callback s execuing

8o Handle of curent object

oot ‘Graphics root obect

ancestor Ancestor o graphics object

aticnilg Find al hidren of specified objects

Findall Find al graphics objects

indob) Locate graphics objects with specific propertes.

Findfigs

gobects Iniaize array for graphics

isgraphics “Truefor vald graphics object handies

Sshandle

copyob) ‘Copy graphics objects and their descendans.

delete Delete fles or objects

Graphics Object Programming

gobects Iniialize aray for raphics objects
isgraphics “True for vald graphics object handles
tsempty Determine whether aray is empty

isequal Determine array equalty

isa Determine fnput s objectof specified ciass
ar Clear curent figure window

a Clear axes.

close

Interactive Control and Callbacks

uicontextnens Create context menu
wineny Create menus and menu items on figure windows
dragrect Drag rectangles with mouse
rbbox
refresh Redraw current figure
shg ‘Show most recent graph vindow.
Object Containers
nggrovp Create group object
ngtransforn
makengtforn
e denity matix

Specifying Target for Graphics Output

hold
ishold ‘Current hold state.

newplot

ar Clear curent igure window
a Clear axes

Graphics Performance

e | Upt e s cabacts

[opens1 | Conol Openc renderng

Scripts and Functions

Control Flow

if, elseif, else s e
or

parfor Parall forloop.

switeh, case, otheruise Execute one of several groups of statements.
try, caten Execute statements and catch resuing errors
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while Repeat execution o stalements whie conditon is rue
break “Terminate execuion offor or whik loop.
continue Pass contol t0 next teraton of for or whik loop.
end Terminate block of code, or indicate lastarray ndex
pause MATL
return Return conro to invoking funciion

Seripts,
edit Editor create fle
input Reauestuser input
publizh ‘Generate view of MATLAE file in specified format
notebook
gravcode. Extract MATLAB code from fl published 10 HTML
snapnow ane

Functions

Function Basics

Function

Input and Output Arguments

Deciare function name, inputs, and outputs

nargin
nargout

varargin Variable-length input argument st

varargout

nargincik Valdate number of input argumens
nargouthk

validateattributes Check vty of aray.

validatestring Check valdty of text sting

inputparser Parse function inpu's

inputnase Variable name of functon input

Variables

persistent

isvarnase Determine whether input s vlid variable name.

mat1ab. Lang. makebniquestrings.

matlab. lang. makevalidhane

Files and Folders

nanelengtnax Maximum idenifer ength

assignin sign

wloval Deciare variabies as global

Error Handling

try, catcn Execute statements and catch resulting errors
error “Throw error and display message

warning

lastuarn

assert. “Trvow error i condlton false:

oncleanup ‘Cleanup tasks upon function completion

File Operations

Search Path
addpath Add folders o search path

repath Remove folders from search patn

path View or change search path

savepath ‘Save current search pan

userpath View or change user porton of search path

genpath Generate paih sting

pathsep ‘Search path separator for current platiorm

pathtool ‘Open Set Path dilog box to view and change search path
restaredefaultpath Resiore search path to s factory-installed tate

le Compression

air st folder contents
1 Lstfolder conents

ped deniy curtent folder

Fileattrin ‘Set or get attibutes of fie or foder

exist ‘Check exisence of vaiable, function, folder, or lass

ey Determine whether nput s older

type Display contents o e

visdiff ‘Compare two text fles, MAT-Fies, binay fls, Zipfles, or folders
wnat List MATLAB fles i foder

wnich Locate funciions and fles

<« Change current foder

copyfile ‘Copy fle o folder

delete Delete files or objects

recycle ‘Set option o move deleted fles 0 recycle foder

i Make new foider

movefile Move fe o folder

redir Remove folder

open ‘Open fle i appropriate appication

winopen ‘Open fle in appropriate appication (Windows)

20 ‘Compress fles into 2ip e
wnztp Exract contents of zip fle
szip ‘Compress fles nto GNU zp fles
gunztp Uncompress GNU 20 fles
ar ‘Compress fles no tar fie
untar e

File Name Construction

fileparts Pats offle name and path
funiile Buld ful fl name from parts

Filemarker ‘Character o separate fle name and internal function name
Filesep File separato fo current platforn

tempdir.

tenpnane Unique name for temporary fle

matlabroot Rool foder

toolboxdir Root folder for specified toolbox

Debugging

abclear Clear breakpoints

dbcont. Resume execution

dbdoun. 3

dbquit.

dbstack Funciion call stack

abstatus

dbstep Execute one or

dbstop ‘Set breakpoinis for debugging

dbtype Lsttex e with fine numbers

avup caler,

checkeode ‘Check MATLAB code fles for possibe problems.
keyboard

lintrpt Run checkcode for fle orfoder,reporting results in browser
Code Editor

ease Editor create fle

Programming Uti

echo Display statements during unciion execution
eval Execute MATLAB expression in ext sring

evalc Evaluate MATLAB expression with capture

evalin Execute MATLAB expression n specifid workspace
feval Evaluste function

run Run MATLAB script

builtin Excoute buit

matlab. codetools. requiredFilesandProducts. List dependencies of MATLAB program fles.

filename File name of currenty running code

peode Create protected functon fe

tiner Create objec 1o schedule execution of MATLAB commands

Text Files
csvread Read commarseparated value (CSV) e
csmrite Wite comma-separated value fle
dlnread Read ASCIl-delmited fle of numeric data into marix
lmirite Wite matix 0 ASCIl-delimited fle
textscan
readtable Create table from fle
writetable Wite tabe to e
type Display contents o e
Spreadsheets
readtable Create table from fle
writetable Wite tabe to e
sfinfo Determine iffle conains Microsoft Excel spreadsheet
lsread
surite Wit Microsoft Excel spreadsheet fle
importdata Load daia from fle
Images
1m2java P
infinfo Information about graphis fle
imread
imrite Wit image o graphics fle
Tife MATLAB Gateway o LISTIFF livary routines.
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Scientific Data

NetCDF Fies
nccreate
ncdisp Display contents of NelCDF data source in Command Window
ncinfo Return information about NetCDF data source
ncread Read data from variable in NetCDF data source
ncreaatt Read atrbute value from NetCDF data saurce.
neurite Wite data to NetCOF fie
neuriteatt Wit attibute t0 NetCOF fie
newriteschena NelCDF fle
HDFS Files.

High-Level Functions

hscreate Create HDFS data set
nsdisp Display contents of HOFS file
hsinfo Return information about HDFS fie
nsread Read data from HOFS data sel
hsreadatt Read atibute from HDFS il
nsurite Wit to HDFS data set
nsuritestt Wite HDFS attibute

Low-Level Funciions.
Library (H5)

#S.close.

‘Close HOFS lbrary

#5.garbage_collect

Free unused memory in HOFS fibrary

W5.get_Libversion

Version of HDFS lbrary

H5.open

‘Open HOFS lbrary

W5.set_free_list_limits

et size imits on fee Ists

Atrbute (H5A)
4. close Close specied atriute
Hon.create Create atrbue
Hoh.delete Delete aurbute

Informaton about arbute
Atrbue name
‘Copy of atrbue data pace.

‘Copy of atbute data type:

Execute funcion for atributes attached 1o object

HsA.open Open atribute
H5A.open_by_idx

H5A.open_by_nane ‘Open attibute specified by name
Haread Read atibu

Hsaurite Wit atiribute

Dataset (H5D)

450, close Close dataset

HsD.create Create new dataset

5D, get_access_plist

Py

H5D.get_create_plist

‘Copy of datase creation property st

H5D. get_offset

Location of dataset in il

‘Copy of dataset data space

Determine ifspace s alocated

Determine required storage size

Copy of datatype

H50.open

5D, read

Read data fiom HOFS dataset

5D, set_extent

H5D.vien_get_buf_size

Determine variable lengh storage requirements

HSD.urite

Wit data to HDFS dataset

Dimension Scale (HSDS)

Hs0S. attach_scale

W50 detach_scale

Detach dimension scale fom specfc dataset dimension

505 get_label

Retieve abel

505 get_nun_scales

Name of dimension scale

Determine f dataset is a dimension scale

Herate on scale

505, set_scale

‘Convert dataset to dimension scale.

Error (HSE)
WS clear Clear emor stack

HSE get_major Descripton of major error number
HSEget_ninor Descripton of minor ertor number
HSE walk Walk eror stack
File (H5F)

WS .close Close HOFS fle

HsFcreate Create HDFS fle

WsF Flush Flush buffers o disk

HSF.get_access_plist

File access propery st

HSF get_create_plist

HSF.get_filesize

Size of HDFS fie

HSF get_freespace

Amount of free space in e

WSF.get_info

HSF . get_nde_config

Metadata cache configuration

WSF.get_nde_hit_rate

Metadata cache hitrate

HSF.get_ndc_size

Metadata cache size data

WSF.get_nane

Name of HDFS fie.

HSF get_obi_count.

Number of open abjects in HDFS fle

HSF . get_obi_1ds

List of open HDF file objects

W45 nafs Determine i e is HOFS
. nount
5t open Open HOFS fle
. reopen Reopen HOFS fie
WS set_nde_conflg ‘Configure HOFS e metadata cache
bt unmount. ‘Unmount e or group from mount point
Group (H56)
456, close Cose o
¥s6.create Create growp
et _info Informaton about group.
+56.open Open specifed group
deniier (H5)
HS1.dec_ref
¥ get_file_1d il dentfer for speciied object
¥ get_nane Name of objet
L get_ref Reference countof abject
WL get_type Type of bjec
¥ inc_ref specited abject
WL s valid
Link (H5L)
sL.copy vy
¥oLcreate_external reate soft nk to external obect
Wl.create hard Greate hard ink
Hocreate_soft Greate sot nk
bl delete Remove nk
WL exists Determine ik eists
oL get_info Informaton about ink
Value of symbolc k.
Herate over ks

HSL.iterate._by_nane.

Herate through inks in group specifed by name.

HsL.nove

Rename link

HsLvisit

y

HSL.visit_by_nane

MATLAB (HSML)

HSML. compare_values

Numericaly compare two HOFS values

L get_constant_

‘Constants known by HOFS ibrary

HSML_get_constant_value

Value conesponding to a sting

HSHL_get_function_nanes

Functions provided by HDFS ibrary.

oML get_men_datatype Data type for dataset 1D
Object (H50)

450, close Close obyect

H50.copy locaton

150, get_coment

‘Get comment for object specified by object dentifer

H50. get_connent_by_nane

50, get_info
50 Link Create hard ink to specified object
H50.0pen ‘Open specified object

H50.0pen_by_1d

‘Open object specified by index

H50. set_comnent

50, set_comnent_by_nane.

‘Set comment or object speciied by acation and object name

Hs0.visit

Visit objects specifed by objectidenifier

H50.visit_by_nane

Visit objects specifed by location and object name.

Property (HSP)

General Property List Operations

P close Close propeny it

e copy ‘Copy of property st

5P create Create new propert st
et_class Property st class

‘Generic Property List Operations
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WP close_class

Close propery st class

HP.equal

Determine equalty of property lsts

WP exist

Hop.get

HSP.get_class_nane

Name of property st ciass

HP.get_class_parent

dentfer for parent class

5. get_nprops

W get_size

‘Query sze of property value in bytes.

HsP.isa_class

Determine f property lstis member of class.

W iterate

erate.

Hp.set

Dataset Access, Memory, and Transfer Properties

‘Set property st value

HP.get_berce_ratios

Biree spi ratos

HSP.get_chunk_cache

Raw data chunk cache parameters.

WS- get_dxpl_multi

Data access propert lsts for mulipe fles

HSP.get_ede_chack

et_nyper_vector_size

Number of 10 vectors.

HSP.set_btree_ratios

‘Set B.tree spi ratiosfor dataset ransfer

WP set_chunk_cache

‘Set raw data chunk cache parameters.

HSP.set_dxpl_multi

P, set_edc_check

Enable emor detection fo dataset vansier

HsP.set_hyper_vector_size

Dataset Creation Properties

‘Set number of 10 vectors for hypersiab 10

H5P.a11_filters avail

Determine avaiabiy o al fiters

P, F111_value_defined

Determine il value i defined

Retur timing of storage space allocation

Retw size of chunks.

Return information about exteral fe

Return count of extemal fles

Return time when il values are writen to dataset

Return datase fl value.

Return information about fier in ppeline

Return information about specified fiter

Determine layout of raw data for dataset

Rewrn

Moty fter in pipeline.

Remove fite rom property st

‘Set iming for storage space allocation

‘Set chunk size

‘Set time when fil values are written (o dataset

‘Set fil value for dataset reation propery st

‘Add fiter o fiter pipeine

‘Set Fltcher32 checksum fter in datase creaton

‘et type of storage for dataset

SetN-Bi iter

‘Set Scale-Offset fiter

HSP.set_shuffle

Set shuffe fter

File Access Properties

H5P.get_alignsent

WS get_driver.

Low-evel e drver

HsP.get_fanily_offset

Offset or famiy ie driver

HSP.get_fapl_core

Information about core file diver propertes

HSP.get_fapl_fanily

File access property st information

et_fapl_sulti

HP.get_fclose_degree

File close degree

H5P.get_Libver_bounds Uibrary version bounds setings.
HSP.get_ge_references ‘Garbage colletion references seting
HSP.get_ndc_conflg Metadata cache configuration
HSP.get_neta_block_size Metadata block size setling

HP.get_multi_type

“Type of data property for MULTI drver

et_sieve_buf_size

Maximum data sieve buftersize

HP.get_snall data_block size

‘Smal data bock size seting

HSP.set_alignsent

e accs

Hsp.set_fanily_offset

HSP.set_fapl_core

Moy fle access to use HSFD_CORE diver

HsP.set_fapl_family

et fle access (0 use famly drver

HSP_set_fapl_log

‘Set use of ogging diver

WS set_fapl_multi

et use of multie diver

HP.set_fapl sec

et fle access for sec2 driver

HP.set_fapl_split

‘et file access for emulation of spt file driver

Hp.set_fapl_stdio ‘et fl access for standard U0 drver
HsP.set_fclose_degree et fle access fo file close degree
HP.set_ge_references ‘Set garbage collcton references fag

5P, set_Libver_bounds

i

HSP.set_ndc_config

‘Set ntial metadata cache configuration
block

HSP.set_neta_block size

WP set_multi_type

‘Speciy type of data accessed with MULTI drver

HP.set_sieve_buf_size

‘Set maximum size of data sieve buffer

WP, set_snall_data_block_size

File Creation Properties

HP.get_tstore k

Return 112 rank of indexed storage B-tree

W get_sizes

Return size of ofsets and lengths

Return size of B-iree 112 ank and leaf node 112 size

Return size of user block.

‘et size of paramete for indexing chunked datasets

‘Set byte size of offses and lengins.

W set_userblock

‘Object Copy and Object Creation Propeties.

Set user block size

H5P.get_attr_creation_order

Return tracking

HSP.get_attr_phase_change

Retieve atribute phase change thresholds.

WS- get_copy_object

Return properties o be used when object i copied

HSP.set_attr_creation_order

‘Set tracking of aurbute creation order

HSP.set_attr_phase_change

Set atnbute storage phase change tresholds

HSP.set_copy_object

‘Group Creation Properties

‘Set propertes (o be used when objects are copied

HSP.get_create_internediate_group

Determine creaton o intermedate groups

HP_get_Link_creation_order

is vacked

HSP.get_Link_phase_change

‘Query setings for conversion between groups.

‘Set creaton of intermediate groups.

‘Set creaton order racking and ndexing

HSP_set_Link_phase_change

HOFS String Properties

‘Set parameters for group conversion

(15 get_cnar_encoding

ot s oo

[#5p.set char_encoding

Reference (HSR)
HR.create Create reference
HSR.dereference ‘Open object specifd by reference.
HSR.get_nane Name of referenced object
HSR.get_ob)_type Type o referenced object

HR.get_region

‘Copy of data space of specied region

Dataspace (H5S)
55 .copy. Create copy of data space
Hss.create Create new data space
455 close Close data space

5. create_sisple

Create new simple data space.

455 extent_copy

#55.1s_simple

Determine i data space is smple

HsS o fset_simple

‘Set offset of simple data space

H5sselect 11

‘Select ente extent of data space

5. select_elenents

‘Speciy coordinates to include in selection

5. select_hyperslab

5. select_none

Reset selecion region 0 nclude no elements

W5 select_valid

Determine valdty of selection

55, set_extent_none

Remove extent rom data space

455 set_extent_sinple

et size of data space.

455 get_select_bounds

Bounding box of data space selection

455, get_select_elen_npoints

Number of element pinis in

455, get_select_clen_pointlist

cion
Element points n data space selection

455 get_select_hyper_blocklist

155 get_select_hyper_nblocks

Number of hypersiab blocks

5. get_select_npoints

selecton

455, get_select_type

“Type of data space selection

H55.get_sinple_extent_dins

Data space size and maximum size

#55.get_sinple_extent_ndies

Data space rank

155 get_sinple_extent_npoints

Number of elements in data space

H55.get_stnple_extent_type

Data space class.

Datatype (H5T)
‘General Data Type Operation

HST.close

Close daia ype.

WS conmit.

HST. comitted

Determine f data type is committed

HST.copy ‘Copy data type

WS create Create new data type.

HST.detect_class Determine of data type contains specifc class.
WS equal Determine equalty of data types

HST.get_class

Data type class identier

HST.get_create_plist

‘Copy of data type creation property fist
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HST.get_native_type Naive data type of dataset data type.
HST.get_size ‘Size o data type in bytes.
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HST lock Lock data type
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Aray Data Type

[ array_create

[ st areydaa oo ot

[t rray_oins

[ Aray smensin o

VST get_array.nins

| Rank of aray daa e

‘Atomic Data Type Properties

HST.get_cset

Character set of sting data type

HST.get_eblas

Exponent bias of floating-point type.

HST.get_fields

Floating-poin data type bt feld information

HST.get_inpad

Bt
Byte order of atomic data type:

HST.get_pad Padding type of least and most-signiicant bis

HST.get_precision Precsion of atomic data type

HST get_sign Sign type forinteger data type

HST.get_strpad ‘Storage mechanism forstring data type

HST.set_cset ‘Set character datasetfor sting data type

‘Set expanent bias of foating-paint data type

‘et sizes and locations offloating-point bt fields

‘Set maniissa nomalization o foating-point data type

‘Set byte ordering of atomic data type:

HST.set_pad ‘Set padding type for least and most signicant bis
HST.set_precision ‘Set precison of atomic data type

HST.set_sign Set sign property for integer data type
HST.set_size ‘Set size of data type in bytes

HST.set_strpad

Set storage mechanism for sting data type

‘Compound Data Type

HST.get_penber_class

HST.get_nenber_index

HST.get_nenber_nane

HST_get_nenber_offset

Offse of fed of compound data type.

HST.get_nenber_type

Data type of specied member

HST.get_nmenbers.

HST.insert

‘Add member to compound data type.

HST pack

Enumeration Data Type

HST.enum_create

HST enum_insert

Inset enumeration data type member

HST.enum_naneof

HST enum_valueof

Value of enumeraton data type member

HST.get_nenber_value

Value of enumeraton data type member

‘Opague Data Type Properies
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[Tag assocted i opaque dta ype

[isetsag

| Tog opacue data e win escrpion

Variable-length Data Type

[Fot.is_variable_ser

[ erin s e s v g s

[ vten creste

Filters and Compression (H5Z)
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[ eiiter_wai

Determine e s vl

[¥52.get_siter_info

HOF4 Files.
High-Level Functions.

| iformaton abou er

Low-Level Functions.

hfinfo Information about HDF4 o HOF-£0S fle
hafread HDF-£OS file

nfool Browse and import data fom HOF4 or HDF-£0S fles.
imread Read image from graphics fle

imrite Wit image 0 graphis fle

nofan ‘Gateway 1o HDF mulifle annotation (AN) interface
hafx y

natn ‘Gateway 0 HDF H nterace

natna ‘Gateway 10 HDF HD inteface.

hefhe ‘Gateway 0 HDF HE interface:

nafal

nafot Interface 1o HOF-EOS Point object

nate Gateway 0 HDF Vgroup (V) interface

hdrve ‘Gateway 10 VF funciions in HOF Vdata inerface.
nofvn ‘Gateway 10 VH functions in HOF Vdata interface
hfvs ‘Gateway 10 VS funciions in HDF Veata interface
nefar2a ‘Gateway 1o HDF 24-bit raster image (DF24) imerface.
nafarrs ‘Gateway 10 HDF 8.0 raste image (DFR) nterface
FITS Files

High-Level Functions.

Fitsaisp Display FITS metadata

Fitsinfo Information about FITS fie.

Fitsread Read data from FITS fle

Fitsurite Wite image 0 FITS fie.

Low-Level Funciions.

File Access

createrile Create FITS fle

openFile Open FITS fle

closerile Close FITS fle

deleterile Delete FITS fle

Filetiane Name of FITS fie

ilenode 1O made of FITS fle

Image Manipulation

createlng Create FITS image.
getingsize Size of image

getingType Data type of image

inserting Insert FITS image after curent image.
reading Read image data

setsscale

writelng Wit to FITS image

Keywords

readcard Header record of keyword

readkey ]

readkeycrplx Keyword as complex scalar valve
readkeyobl Keywword as double precision value
readteyLongLong Keyword as ni64

readkeyLongstr Long sting valve

readteyunit

readRecord Header record specified by number
riteComment Wite or append COMMENT keyword 10 CHU
writepate Wite DATE keyword to CHU.

writekey o

writeKeyunit Wit physical unis sting

writeHistory Wite or append HISTORY keyword to CHU
deletekey Delete key by name

deleteRecors Delee key by record number

getharspace

Header Data Unit (HDU) Access.

copyrou ‘Copy curent HDU fram one file to another
getiounun, Number of current HDU in FITS fie
BethDUtype Type of current HOU
gethunous “Total number of HDUs in FITS fie
movabsHOU Move to absolute HDU number
movNantou Move tofirst HOU having specifc type and keyword values.
novRe110U Move relatve number of HDUs from current HDU
writeChecksun ‘Compute and write checksum for curtent HOU
deleterou Delete current HDU in FITS fle
Image Compression
imgconpress ‘Compress HDU from one fle into another
isConpressedlag Determine f current image is compressed
setcompressionType ‘Set image compression ty
sethcompscale Set scale parameter for HCOMPRESS algorithm

psmooth
setTileoin Set e dimensions.

ASCII and Binary Tables

createrb] Create new ASCII or binary table extension
insertcol Insert column ino table

insertRos Insert raws into table

insertatol Insert ASCII tabe aftr current HDU
insertarol Inset binary table after current HOU
deletecol Delete column from table

deleteRons Delete rows from table:

getacotparns ASCII table nformation

getsColpams. Binary table information
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seecottype ‘Sesedcoumn dta e, repes v, wkh
sercacoiryoe ol gt ype, epet valu, i
sevnuncors Nambor o otanns n e

sethunnons Numberof ows i e

reasaToar Read header lomaton o curent ASCH abe
resdsToIRir

resscor Read rowsof ASCH o oy e coumn
sertscale Resat image scaig

writecot Wi lemens o ASGH o Bary bl coon
Unies

I [ Nomerc vaieof named consnt
[getversion [ Revsion nuber o the CFITSO ray
[gewopeniies | stof openirs s

Band-Interieaved Files.

[moletsoniresd

[mitibandurite

‘Common Data Format

| Wi bandteteaved o e

Audio and Video
Reading and Writing Files

cafinfo Information about Common Data Format (COF) fle
cdfread Read data from Common Data Fomat (COF) e
cdfepoch

todatenum ‘Convert CDF epoch object 10 MATLAB serialdate number

Audio Recording and Playback

audioinfo Information about audia fle
audioread Read audiof

audiourite Wit audi fle

VideoReader Create objec o read video fies
Videouriter Create object 1o wite video fles
mfileinfo

Tinany ‘Convet inear audio signal to mu-law
malin ‘Convert mulaw audio signal o Inear
VideoReader Read video fes

Videoriter Wit video fles

audiodevinfo Information about audio device
audioplayer Create objec for playing audio
audiorecorder Create objec for recording audio
sound ‘Convert matrx of signaldata to sound.
soundsc ‘Scale data and piay as sound

beep Produce operating system beep sound

XML Documents.

[mireas | Read o
[omturite | Wit XML Document Oject odel noce
[este ranstom x1t T engine

Workspace Variables and MAT-Files

Low-Level File 110

clear Remove tems from workspace, reeing up system memory
clearvars ‘Clear variables from memory

aisp Display value of vaiable

openvar.

who. List variables n workspace

hos st variables in workspace, wih sizes and types

load Load variables from fl ino workspace.

save ‘Save workspace variables o il

matfile Access and n MAT-fes,

Large Files and Big Data

felose Close one or allopen fles
oot Test for end-olfle

ferror Information about il U0 errors.

et Read ine from fle, removing newine characters
fets

Fileread Read contents of fil into sirng

Fopen Open i

fprint Wit data 1o text fle

freas Read data from binary fle

frewind beginning of open fie
fscant Read data from text e

Freek e

el Posiion i open fle

furite Wit data to binary il

Large MAT-Files

Datastore
datastore Create datastore o access collcton of data
TabularTextDatastore Datastore for tabular tex les.

Imagepatastore. Datastore for image data
Keyvaluedatastore Datastore or key-value pair data.

MapReduce
mapreduce gramming technia
datastore ‘Create datastore o access collcton of data
mapreducer Define execiion environment or maprediice
Keyvaluestore ‘Store key-value pairs for use with mapreduce
Valuelterator An erator over ntermediate values for use with mapreduce

atfile

Memory Mapping

e ana AT,

semmaprite

TCPAP Communication

[Geate memory map waie

wepetient Greate TCPIPcient oject o communicateovr TCPIP
[ I

[resa | Read dta fom remote hostover TCPIP riace
[urite I

Web Access

web ‘Open Web page o fie in browser
webread Read content from RESTIul web senvice.
weburite Wit data to RESTHul web service

websave ‘Save content from RESTHul web senvice (o i
weboptions ‘Speciy parameters for RESTHul web senvice
sendnail ‘Send emall message (o address st

o ‘Connect o FTP server

Serial Port Devices

delete (serial)

Felose (serial)

Disconnect seral pot object rom device

feetl (sertal)

Read e of ASCIl text rom device and discard terminator

fets (serial)

Read Ine of text from device and include terminator

fopen (serial)

Fprinté (serial)

Wi text o device

fread (sertal)

fscanf (serdal)

and format as text

furite (serial)

Wite binary data o device

get (serial)

instrcallback

instring

B workspace

inserfindall

isvalid (serial)

Read data asynchronously from device:

‘Send break 1o device connected [0 serial port

‘Stop asynchronous read and writ operations

Load serial port objects and variables into MATLAB workspace

save (serial) variabls
disp (serial) ‘Seril por object summary information
Tength (serial) Lengih of seria port object array

size (sertal)

GUI Building
GUI Building Basics

I

[ open GuiDE.

[imspect

[ open Propery nspecor

Component Selection

Ut Controls and Indicators

Figure Create figu window
axes Create axes graphics object
uicontrol Create user ntrface control abject
uitable Create table Ul component

uipanel Create panel container object
uibuttongroup

uitab Create tabbed panel

uitabgroup Create containe for tabbed panels.
actxcontrol o

cid=doc_f[3/2/2021 2:10:16 PM]



https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.io.fits.getcolname.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.io.fits.getcoltype.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.io.fits.geteqcoltype.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.io.fits.getnumcols.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.io.fits.getnumrows.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.io.fits.readatblhdr.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.io.fits.readbtblhdr.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.io.fits.readcol.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.io.fits.settscale.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.io.fits.writecol.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.io.fits.getconstantvalue.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.io.fits.getversion.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.io.fits.getopenfiles.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/multibandread.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/multibandwrite.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/cdfinfo.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/cdfread.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/cdfepoch.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/todatenum.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/audioinfo.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/audioread.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/audiowrite.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/videoreader.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/videowriter.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/mmfileinfo.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/lin2mu.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/mu2lin.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/videoreader-object.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/videowriter-object.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/audiodevinfo.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/audioplayer.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/audiorecorder.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/sound.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/soundsc.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/beep.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/xmlread.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/xmlwrite.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/xslt.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/clear.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/clearvars.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/disp.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/openvar.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/who.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/whos.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/load.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/save.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matfile.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/fclose.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/feof.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/ferror.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/fgetl.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/fgets.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/fileread.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/fopen.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/fprintf.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/fread.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/frewind.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/fscanf.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/fseek.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/ftell.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/fwrite.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/datastore.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/tabulartextdatastore-object.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/imagedatastore-object.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/keyvaluedatastore-object.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/mapreduce.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/datastore.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/mapreducer.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/keyvaluestore-object.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/valueiterator-object.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matfile.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/memmapfile.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/tcpclient.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/tcpclient.read.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/tcpclient.write.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/web.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/webread.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/webwrite.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/websave.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/weboptions.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/sendmail.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/ftp-class.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serial.delete.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serial.fclose.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serial.fgetl.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serial.fgets.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serial.fopen.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serial.fprintf.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serial.fread.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serial.fscanf.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serial.fwrite.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serial.get.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/instrcallback.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/instrfind.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/instrfindall.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serial.isvalid.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/readasync.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/record.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serial.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serialbreak.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serial.set.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/stopasync.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serial.clear.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serial.load.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serial.save.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serial.disp.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serial.length.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/serial.size.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/guide.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/inspect.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/figure.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/axes.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uicontrol.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uitable.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uipanel.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uibuttongroup.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uitab.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uitabgroup.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/actxcontrol.html

MATLAB Documentation

Menus and Toolbars

uinens Create menus and menu flems on figure windows
uicontextnenu Create conext menu

uitoolbar Create toolbar on figure

uipushtool Create push button on toolbar

uitoggletool Create toggle button on toolbar

Predefined Dialog Boxes.

errordlg Create error dialog box
warndlg. Create warning dialog box

msgoox Create message dilog box

helpalg Create help dialog box

aitbar ‘Open or update wait bar dialog box

auestalg. Create question dialog box

inputalg Create dialog box that gathers user input

11stalg Create ist-selection dilog box

uisetcolor ‘Open color selection diaiog box

uisetfont ‘Open font selecton dialog box

export2esdly Create dialog box for exportng varables 1o workspace
uigetile ‘Open fle selection dialog box

uiputsile ‘Open dialog box for saing fles

uigetdir ‘Open folder selection dislog box.

uiopen ‘Open dielog box for selecting fe o load nto workspace.
uisave Open

printdlg ‘Open figure Print dialog box

printprevien Open figure

exportsetupdle ‘Open figure Export Setup dialog box

aiatog Create empyy modal dialog box

uigetpref preference.

Component Layout

atign Align user inteface controls (coniols) and axes

movegui Move Ui fgure to specifd location on screen
Tposition

Lstfonts Uit available system fonts

texturap ‘Wiapped sting mai fo given uicontrol

uistack Reorder vsual stacking order of abjects

Coding UI Behavior

utatt Block program execution and wait © resume
waitfor Block execuion and wai for conditon
waitforbuttonpress ‘Waitfor key press or mouse-button clck
eetappdata Revieve applicaton-defined data
setappdata ‘Store appication-defined data
isappdata

reappdata Remove application-cefined data.
suidata Storeor retrieve Ul data

guthandles Create structure of handies

closereq Default figure close request funciion
uisetpref Manage preferences used in uigetpre!

Packaging Uls as Apps

matlab.apputil.create

Create o

matlab.apputil.package

Package app fles into_mlappinstall fle

matlab.apputil. install

Instal app from a_miappinstal fie

matlab.apputil.run

Uistinstalled app information

matlab.apputil.uninstall

Advanced Software D

Uninstall app

Object-Oriented Programming

Class Syntax Guide

‘Sample Class Implementations

class Determine class of obect
isobject Determine f nput is MATLA object
enumeration names
events. Eventnames

methods Class method names

properties Class property names.

classdef

Class Definition
Class Definiion and File Organization

Class defintion keywords

[ctassaer I
impore

Properes

properties s propery e

oy Deterin popeny o bt
aynanseprons

meta.DynamicProperty Describe dynamic property of MATLAB object
meta.property Describe property of MATLAB class
vethocs

[sethoss | lass o names

ispethod | Deterne i method ofoject

[acta.nethod " Descrbe method of MATLAR lass

Hande Classes

Absiract class for deriving handie ciasses

oects

Eventnames

handle. nosify

Noify lsteners that event is occurting

handle. addlistener

Create event istener

event Eventoata

Base class fo all data objects passed fo event isteners.

event. Listener

Class defining listener objects

event.PropertyEvent

Daa or property events

event.proplistener

Class Hierarchies
‘Subclass Definiion

Define istener object or property evens

superctasses Superciassnames
superiorto

inferiorto Specily inferior class relationship
catiab.sixin.eteroganeous Stper

Enumeratons

enuneration | iply clss enumeraon memoers and rames
[isenem TDemine rvarial s snamension

[oeta.Erumeratedvalue

Class Customization

| escrbe enumeraion member of MATLA ciass

Obiect Indexing
numArgusentsfransubseript
subsref
subsasgn Redeine subscripted assignment
subsindex ‘Convert abiect o array ndex
susstruce reate stucture argumen or subsasg o subsret
Obect Arays
[empty [ Create empyy anay
[ mat1ab. s | Superclass for heterogeneous array formation
Obiect Display
display
details Display aray detals
mat1ab. mixin. Custondisplay Display customizaton interface class
matlab. mixin.util. PropertyGroup ‘Gustom property s for oyect display

Object Save and Load

[saveons

[ty save process for vt

Tlaadobs

oty oad process fr ot

[ dtor o e

Class Metadata

metaclass ‘Obtain meta.class object
meta.abstractoetails Find

meta.class. fromhane. Rewrn

meta.package. fromase Rewrn

meta.package. getAl IPackages ‘Get al top-evel packages

properties (Class property names

metnods ‘Class method names

events Eventnames

superclasses ‘Superciass names

meta.class Descrbe MATLAB class

meta.property

meta.methad Descrbe method of MATLAB class

meta.event Describe event of MATLAB class
meta.package Desciibe MATLAB package
meta.Dynanicproperty LAB object
meta. Enumeratedvalue Describe enumeration member of MATLAB ciass

cid=doc_f[3/2/2021 2:10:16 PM]



https://www.mathworks.com/help/releases/R2015b/matlab/ref/uimenu.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uicontextmenu.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uitoolbar.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uipushtool.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uitoggletool.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/errordlg.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/warndlg.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/msgbox.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/helpdlg.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/waitbar.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/questdlg.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/inputdlg.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/listdlg.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uisetcolor.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uisetfont.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/export2wsdlg.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uigetfile.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uiputfile.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uigetdir.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uiopen.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uisave.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/printdlg.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/printpreview.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/exportsetupdlg.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/dialog.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uigetpref.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/align.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/movegui.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/getpixelposition.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/setpixelposition.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/listfonts.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/textwrap.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uistack.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uiwait.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uiresume.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/waitfor.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/waitforbuttonpress.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/getappdata.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/setappdata.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/isappdata.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/rmappdata.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/guidata.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/guihandles.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/closereq.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/uisetpref.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.apputil.create.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.apputil.package.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.apputil.install.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.apputil.run.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.apputil.getinstalledappinfo.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.apputil.uninstall.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/class.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/isobject.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/enumeration.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/events.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/methods.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/properties.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/classdef.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/classdef.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/import.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/properties.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/isprop.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/dynamicprops.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/meta.dynamicproperty.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/meta.property.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/methods.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/ismethod.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/meta.method.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/handle-class.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.mixin.setget-class.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/dynamicprops.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.mixin.copyable-class.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/events.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/handle.notify.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/handle.addlistener.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/event.eventdata.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/event.listener.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/event.propertyevent.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/event.proplistener.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/superclasses.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/superiorto.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/inferiorto.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.mixin.heterogeneous-class.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/enumeration.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/isenum.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/meta.enumeratedvalue.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/numargumentsfromsubscript.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/subsref.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/subsasgn.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/subsindex.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/substruct.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/empty.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.mixin.heterogeneous-class.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/display.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/details.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.mixin.customdisplay-class.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/matlab.mixin.util.propertygroup-class.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/saveobj.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/loadobj.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/edit.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/metaclass.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/meta.abstractdetails.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/meta.class.fromname.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/meta.package.fromname.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/meta.package.getallpackages.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/properties.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/methods.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/events.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/superclasses.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/meta.class.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/meta.property.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/meta.method.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/meta.event.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/meta.package.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/meta.dynamicproperty.html
https://www.mathworks.com/help/releases/R2015b/matlab/ref/meta.enumeratedvalue.html

MATLAB Documentation

meta.Metadata

‘Superclass for MATLAB object metadata

Calling External Fun

Call MEX-File Functions

[sexext

[ty MEX.te name exension

[imsen

[Nares offncvons, WEX s, casss n memory

call C Shared Libraries

Toadlbrary Load CIC++ shared fbrary into MATLAB

unloadlibrary

1ibisloaded Determine f shared brary i loaded

cantib Call function n shared library

Libfunctions Retwr information on functions in shared ibrary
Display shared fbrary functon signatures in window,

Libstruct MATL

Livpointer.

Lib.pointer

Call Java Libraries

object
Poiter object compatble with C polnter

savaareay ‘Construct Java aray object
Javaclasspath Return Java class path or speciy dynamic path
Javaaddpatn ‘Add entries to dynamic Java class path

Javarmpath Java class path

Javachic Error message based on Java feature support

isava Determine fnput s Java object

usejava Determine i Java feature i available

Javattethod Call Java method

Javattethodeor " Thread (£0T)
Javaobgect Call Java constructor

Javadbjecteor Calldava Thread (E0T)
cell Create cell array

class Determine class of obect

clear Remove tems from workspace, reeing up system memory
depun

‘Check existence of vaiable, functon, folder, o cass,

Field names of sructure, or puble flelds of object

‘Convert mage to Java image
Add

Names o funcions, MEX-fles, lasses in memory

inspect ‘Open Property Inspector
isa specied class.
methods Class method names

methodsvien View class methods.

hich Locate funciions and fies

matlab. exception. JavaException

Call NET Libraries
Geting Started with Microsoft NET
NET. addAssenbly

‘Capture eror nformation for Java exception

Make NET assembly visile 1o MATLAS

NET.isNETSupported

‘Check for supported Microsoft NET Framework

‘Summary of unciions in MATLAB NET inteface

enableNETFromietuorkDrive

Enable access to NET commands from network drive

NET Assenbly

Members of NET assembly

NET NetException

‘Capture eror nformaton for NET exception

Create call array

NET createarray

Aray for nonprimitie NET types

NET.disablenutorelease Lock NET
2 Unlock NET pper
Propertes

NET.setstaticProperty

‘Static property or field name.

Events and Delegates
Begintnvoke

Iniate asynchronous NET delegate call

EndInvoke

iniated by NET

Combine

Renove.

Removenll

Enumerations
bitand

Bitwise AND

bitor

Bit-wise OR

bitxar

Bit-wise XOR

bitnot.

Generic Classes.
NET.convertarray

T array.

NET.createGeneric

Create instance of specialized NET generic type

NET. invokeGenerdchethod

Invoke generic method of object

NET GenericClass

Call COM Objects

Represent parameterized generc type definiions

actxserver Create COM server
actxcontrol o
actxcontrollist Uit currently installed Microsoft ActveX controls
actxcontrolselect

Handle o running instance of Automaton server
sscom Determine whether nput is COM or ActiveX object
isprop Determine whether input is COM object property
et prope or display properties
set ‘Set objector interface property o specfed value
addproperty ‘Add custom property 1o COM object
deleteproperty
inspect ‘Open Property Inspector
propedit contol
Ficldnames Field names of sructure, or puble flelds of obect
ssmethod Determine whether nput is COM object method
methods Class method names
metnodsvien View class methods.
invoke Invoke method on COM objector interface, o display methods.
isevent Determine hether input is COM object event
events List of events COM abject can tigger
eventlisteners icions associa
registerevent
unregisterallevents Unregster
unregisterevent
isinterface Determine whether nput is COM iterface.
interfaces. P ]
release Release COM inteface
delete Remove COM control or server
nove Move or resize control in parent window
Toad Iniaize control object from fie

Call python Librares
Getting Started with Python
[Brversion

‘Serialize control object 0 fle

[satio. exception pybxception

|
[
[ Captre o ormatn fr Pyton xcepon

o s
fowes

| st heywrd et for Pyron ncion

Call WSDL Web Service

Create inertace to SOAP-based web senvice.

matlab.wsdL. sethSDLToolPath

Location of WSDL tools

Toolbox Distribution

builddocsearchds

createClassrromisdl Create MATLAB class based on WSDL document
createSoaptessage
callsoapservice 'Send SOAP (Simple Object Access Protocol) message o endpoint
parsesoapresponse

Exception Handling

try, caten Execute statements and cateh resuing errors
Mexception ‘Capture eror nformation

addcause

geteport Get error message for excepiion

last Rewrn

rethron Rethvow previously caugh exception

throw “Thvow excepion

throwascaller “Thvow exception as f occurs within caling funciion

Unit Testing Framework

Seript-Based Unit Tests.

[assert [ hvow e i condion alse
[runcests R setot tests
[Testhesuic | Resit of g st sute

Function-Based Unit Tests

functiontests Create array of tests from handles o local funcions
runtests Run setof tests
Testsuite.run Run y using o

Test ‘Specication of a single test method
FunctionTestcase TesiCase used for function-based tests
Testesult Result o running test suite

Class-Based Unit Tests
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runtests
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