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MATLAB MathWorks
MATLAB
MATLAB
MATLAB
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MATLAB

MATLAB MATLAB
MATLAB
MATLAB http://www.mathworks.com/partners
MATLAB

MATLAB

MATLAB C/IC++ MATLAB
ver MATLAB

>>ver

MATLAB Version 6.1.0.450 (R12.1) on PCWIN
MATLAB License Number: DEMO
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MATLAB Toolbox

Simulink

Stateflow

Stateflow Coder

Real-Time Windows Target
Real-Time Workshop

CDMA Reference Blockset
Communications Blockset
Communications Toolbox

Control System Toolbox

DSP Blockset

Data Acquisition Toolbox
Database Toolbox

Datafeed Toolbox

Developer's Kit for TI(tm) DSP
Dials & Gauges Blockset
Symbolic Math Toolbox

Filter Design Toolbox

Financia Derivatives Toolbox
Financia Time Series Toolbox
Financia Toolbox

Fixed-Point Blockset

Fuzzy Logic Toolbox

GARCH Toolbox

Image Processing Toolbox
Instrument Control Toolbox

LMI Control Toolbox

MATLAB Compiler

MATLAB Report Generator
MATLAB Web Server

Mapping Toolbox

Model Predictive Control Toolbox
Motorola DSP Developer's Kit
Mu-Analysis and Synthesis Toolbox
Neural Network Toolbox
Nonlinear Control Design Blockset
Optimization Toolbox

Partial Differential Equation Toolbox
Power System Blockset

Real-Time Workshop Ada Coder
Real-Time Workshop Embedded Coder
Reguirements Management I nterface

Version6.1 (R12.1)
Version4.1 (R12.1)
Version4.1 (R12.1)
Version4.1 (R12.1)
Version2.1 (R12.1)
Version4.1 (R12.1) 18-May-2001
Version1.1 (R12.1) 18-May-2001
Version2.0.1 (R12.1) 18-May-2001
Version 2.0.1 (R12.1) 18-May-2001
Version5.1 (R12.1) 18-May-2001
Version4.1 (R12.1) 18-May-2001
Version2.1 (R12.1) 06-Apr-2001
Version2.2 (R12.1) 04-Jan-2001

Version1.3 (R12.1) 03-Jan-2001

Version1.1 (R12.1) 08-Jun-2001

Version 1.1.1 (R12.1) 02-Feb-2001
Verson2.1.2 (R12.1) 11-Sep-2000
Verson2.1 (R12.1) 01-Feb-2001
Verson 1.0 (R12.1) 14-Aug-2000
Verson1.1 (R12.1) 01-Dec-2000
Version 2.1.3 (R12.1) 12-Mar-2001
Verson3.1 (R12.1) 18-May-2001
Version2.1.1 (R12.1) 18-May-2001
Verson1.0 (R12.1) 01-Jun-1999

Verson3.1 (R12.1) 18-May-2001
Verson1l1l (R12.1) 18-May-2001
Version 1.0.7 (R12.1) 18-May-2001
Verson2.2 (R12.1) 30-Mar-2001
Verson1l.2 (R12.1) 01-Apr-2001
Verson 1.2.1 (R12.1) 23-Apr-2001
Verson 12 (R12.1) 22-May-2000
Version 1.0.6 (R12.1) 18-May-2001
Verson 1.1 (R12.1) 01-Sep-2000
Version 3.0.6 (R12.1) 18-May-2001
Version4.0.1 (R12.1) 02-Feb-2001
Version 1.1.5 (R12.1) 18-May-2001
Verson2.1.1 (R12.1) 18-May-2001
Version 1.0.4(R12.1) 06-Apr-2001

Verson2.2 (R12.1) 06-Apr-2001
Verson4.1 (R12.1) 18-May-2001
Verson2.0 (R12.1) 01-Mar-2001

Version 1.0.2 (R12.1) 30-Nov-2000

18-May-2001
06-Apr-2001
21-May-2001
21-May-2001
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Robust Control Toolbox

SB2SL (converts SystemBuild to Simu...

Version 2.0.8 (R12.1) 18-May-2001
_Verson2.2 (R12.1) _10-Apr-2001

Signal Processing Toolbox
Simulink Performance Tools

Version5.1 (R12.1) 06-Apr-2001
Version1.1l (R12.1) 18-May-2001
Version1.2 (R12.1) 01-Apr-2001
Verson3.0 (R12.1) 13-Mar-2000
Version3.0 (R12.1) 01-Sep-2000
Version5.0.1 (R12.1) 18-May-2001

Simulink Report Generator
Spline Toolbox

Statistics Toolbox

System Identification Toolbox

Wavelet Toolbox Version2.1 (R12.1) 06-Apr-2001
XPC Target Version 1.2 (R12.1) 09-Apr-2001
XPC Target Embedded Option Version1.2 (R12.1) 09-Apr-2001

MATLAB Toolbox
>> ver matlab

MATLAB Version 6.1.0.450 (R12.1) on PCWIN
MATLAB License Number: DEMO
MATLAB Toolbox

>> ver Simulink

Version6.1 (R12.1) 18-May-2001
Simulink Version4.1 (R12.1) 06-Apr-2001

ver

>> which ver
D:\MATLABG6p1\toolbox\matlab\general\ver.m

ver
>> edit ver
ver MATLAB o 11
ver
>> help ver

VER MATLAB, Simulink, and toolbox version information.
VER displays the current MATLAB and toolbox version numbers.
VER(TOOLBOX_DIR) displays the current version information for the
toolbox specified by the string TOOLBOX_DIR.

Simulink
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For example,
ver control

returns the version info for the Control System Toolbox.

For tips on how to get VER to display version information about
your toolbox, type at the MATLAB prompt

more on
type ver.m

and then type 'more off' when the display of ver.m has finished.

See dlso VERSION, HOSTID, LICENSE, INFO, WHATSNEW.

>> helpwin ver

11 ver

1) Help

Eile Edt Wew Go Web window Help

=lolx]

‘ ¢ % *|§‘Fmdmpage ﬂl

wer MATLAB, SIWULINE, and toolbox version information
wer displays the current MATLAB and toolbox version numbers
wer (TODLEDX_DIE) displays the eurrent version informstion for the
toolbex specifisd by the string TOOLBOX_DIE

For sxanple,
ver control

returns the version info for the Control System Toolbox

For tips on how to get ver to display version information about
your toolbox, type at the MATLAB prompt

more on

type ver.m
and then type ‘mors off when the dizplay of wer.m has finished

| M-File Help: ver ll Add to Fawarites

alwer.m Gaoto online doc forver Default Topics

Ready

12 helpwin ver
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>> doc ver

~=1olx]

File Edit Yew Go Web ‘Window Help

| ‘»*‘@hmﬂnpage:l GDl
| MATLAB Function Reference: ver ;I Add to Favorites |

MATLAB Function Reference =
ver

Display version information for MATLAB, Simulink, and taolboxes
Graphical Interface

Az an alternative ta the wer function, select About from the Help menu in any product that
has a Help menu.

Syntax
WEer } j
Ready
13 doc ver
MATLAB
1.2 MATLAB
MATLAB 1.4

Stateflow
Coder

14 MATLAB
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MATLAB Toolbox

14 MATLAB MATLAB MATLAB Toolbox MATLAB

Toolbox m MATLAB MATLAB
MATLAB Toolbox MATLAB
15 MATLAB
=101.x]|
fho E3t Hew Wi Window feb
| £ P e oo | B 7 | Corvenl Diectory: [d MATLABSGi bvcak =2

o T

- ol Comanni cani ar Toslbon
vl Comrall Syptes Tealbox
-l Baka hequisibosn Teadben

- ol Butibaze Toelbax
1

| o

4| | Lsuncnpas [ vionpate |

dir
dir
ele
ele

gt

.4| | commandg Histaey | Cumont Dinseln

o |

To get started, select "MATLAB Help” from the Help |

Ry
15 MATLAB
Toolboxes
Toolboxes ver MATLAB

Communications Toolbox
Control System Toolbox

Data Acquisition Toolbox
Database Tool box

Datafeed Toolbox

Symbolic Math Toolbox

Filter Design Toolbox
Financia Derivatives Toolbox
Financia Time Series Toolbox
Financia Toolbox

Fuzzy Logic Toolbox
GARCH Toolbox

Image Processing Toolbox
Instrument Control Toolbox

Version 2.0.1 (R12.1) 18-May-2001(comm)
Version5.1 (R12.1) 18-May-2001(control)
Version2.1 (R12.1) 06-Apr-2001(daq)
Version2.2 (R12.1) 04-Jan-2001(database)
Version 1.3 (R12.1) 03-Jan-2001(datafeed)
Version 2.1.2 (R12.1) 11-Sep-2000(symbolic)
Version 2.1 (R12.1) 01-Feb-2001(filterdesign)
Version 1.0 (R12.1) 14-Aug-2000(finderiv)
Version 1.1 (R12.1) 01-Dec-2000(ftseries)
Version 2.1.3 (R12.1) 12-Mar-2001(finance)
Version 2.1.1 (R12.1) 18-May-2001(fuzzy)
Version 1.0 (R12.1) 01-Jun-1999(garch)
Version3.1 (R12.1) 18-May-2001(images)
Version 1.1 (R12.1) 18-May-2001(instrument)
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LMI Control Toolbox Verson 1.0.7 (R12.1) 18-May-2001(Imi)
Mapping Toolbox Verson 1.2 (R12.1) 22-May-2000(map)
Model Predictive Control Toolbox _ Version 1.0.6 (R12.1) 18-May-2001(mpc)
Mu-Analysis and Synthesis Toolbox Version 3.0.6 (R12.1), _18-May-2001(mutools) - ‘[
Neural Network Toolbox Verson40.1(R121) 02-Feb-2001mnet) -
Optimization Toolbox Verson2.1.1(R12.1) 18-May-2001(opt)
Partial Differential Equation,Joolbox Verson1.0.4 (R12.1), 06-Apr-200i(pdg) - { : Toolbox
Robust Control Toolbox Verson2.08(R12.1) , 18-May-2001(robust) |
Signa Processing Toolbox Version5.1 (R121), 06-Apr-2001(signal) \ O
SplineToolbox Veson30 (R121) 13-Mar-2000(splines RN
Statistics Toolbox Version3.0 (R12.1) 01-Sep-2000(stats) ‘\\\\\\
System Identification Toolbox Verson5.0.1 (R12.1), 18-May-2001(ident)y . \\\\\{
Wavdet Toolbox Verson21 (R121) 06-Apr-2001(wavelet) L
AN \
v _ . \\\\\
Signal Processing Toolbox \\\ \\ \
/ Image Processing Toolbox L
hdpwhat .
AN
D
b
. \\\ \
>> help signal \\\\\{ - (
Signal Processing Toolbox. \i
Verson5.1 (R12.1) 06-Apr-2001 { 2
Filter analysis.
abs __ -Magnitude.
enge  -Pheseangle B tangle
filternorm __ - Compute the 2-norm or inf-norm of adigital filter.
fregs - Laplacetransform frequency response.
fregspace _ - Frequency spacing for frequency response.
fregz - Z-transform frequency response.
fregzplot _ - Plot frequency response data.
fvtool __ - Filter Visualization Tool (FVTool).
grpdelay - Group delay.
impz __ - Discrete impulse response.
unwrap  __ - Unwrap phase.
zplane __ - Discrete pole-zero plot.

Filter implementation.
conv - Convolution.
conv2 - 2-D convolution.
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deconv - Deconvolution.
fftfilt - Overlap-add filter implementation.
filter - Filter implementation.
filter2 - Two-dimensiona digitd filtering.
filtfilt - Zero-phase version of filter.
filtic - Determine filter initial conditions.
latcfilt _ - Latticefilter implementation.
medfiltl _ - 1-Dimensiona median filtering.
sgolayfilt _ - Savitzky-Golay filter implementation.
sosfilt - Second-order sections (biquad) filter implementation.
upfirdn _ - Upsample, FIR filter, down sample.
FIR filter design.
convmtx _ - Convolution matrix.
cremez __ - Complex and nonlinear phase equiripple FIR filter design.
firl - Window based FIR filter design - low, high, band, stop, multi.
fir2 - FIR arbitrary shapefilter design using the frequency sampling method. - {
fircls - Constrained Least Squaresfilter design — arbitrary,response. =~~~ - {
firclsl _ - Constrained Least Squares FIR filter design - low and highpass.
firls - Optimal least-squares FIR filter design.
firrcos __ - Raised cosine FIR filter design.
intfilt - Interpolation FIR filter design.
kaiserord _ - Kaiser window design based filter order estimation.
remez _ - Optimal Chebyshev-norm FIR filter design.
remezord _ - Remez design based filter order estimation.
sgolay - Savitzky-Golay FIR smoothing filter design.

IIR digital filter design.

butter - Butterworth filter design.

chebyl _ - Chebyshev Typel filter design (passband ripple).
cheby2 _ - Chebyshev Typell filter design (stopband ripple).
ellip - Elliptic filter design.

maxflat ___ - Generalized Butterworth lowpass filter design.
yulewalk ___ - Yule-Walker filter design.

IR filter order estimation.

buttord - Butterworth filter order estimation.
cheblord _ - Chebyshev Typel filter order estimation.
cheb2ord __ - Chebyshev Typell filter order estimation.
elipord _ - Ellipticfilter order estimation.

Analog lowpass filter prototypes.
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besselap _ - Bessd filter prototype.

buttap ___ - Butterworth filter prototype.

cheblap _ - Chebyshev Typel filter prototype (passband ripple).
cheb2ap _ - Chebyshev Type ll filter prototype (stopband ripple).
elipap __ - Elliptic filter prototype.

Analog filter design.

besself - Bessel analog filter design.
butter __ - Butterworth filter design.
chebyl _ - Chebyshev Typel filter design.
cheby2 - Chebyshev Typell filter design.
dlip __ - Ellipticfilter design.

Analog filter transformation.

Ip2bp  __ - Lowpassto bandpass andog filter transformation.
Ip2bs  __ - Lowpassto bandstop analog filter transformation.
Ip2hp - Lowpassto highpass analog filter transformation.
Ip2lp - Lowpassto lowpass analog filter transformation.

Filter discretization.
bilinear ___ - Bilinear transformation with optional prewarping.
impinvar __- Impulseinvariance analog to digital conversion.

Linear system transformations.

latc2tf __ - Latticeor lattice ladder to transfer function conversion.
polystab _ - Polynomial stabilization.

polyscale _ - Scale roots of polynomial.

residuez _ - Z-transform partial fraction expansion.

S0s2ss - Second-order sections to state-space conversion.

sos2tf - Second-order sections to transfer function conversion.
s0s2zp  __ - Second-order sectionsto zero-pole conversion.

s2s0s - State-space to second-order sections conversion.

s2tf - State-space to transfer function conversion.

s2zp  _ - State-spaceto zero-pole conversion.

tf2latc - Transfer function to lattice or lattice ladder conversion.
tf2sos - Transfer Function to second-order sections conversion.
tf2ss - Transfer function to state-space conversion.

tf2zp - Transfer function to zero-pole conversion.

Zp2s0s  __ - Zero-poleto second-order sections conversion.

Zp2ss  __ - Zero-poleto state-space conversion.

zp2tf - Zero-pole to transfer function conversion.
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Windows.
bartlett
barthannwin

blackman

- Bartlett window.

- Modified Bartlett-Hanning window.
- Blackman window.

blackmanharris

bohmanwin

- Minimum 4-term Blackman-Harris window.
- Bohman window.

chebwin
gausswin
hamming
hann
kaiser

nuttallwin
rectwin
triang

window

Transforms.
bitrevorder
czt
dct
dftmtx
fft
fft2
fftshift
goertzel
hilbert
idct
ifft
ifft2

Cepstral analysis.
cceps
icceps
rceps

- Hann window.

- Chebyshev window.
- Gaussian window.

- Hamming window.

- Kaiser window.
_ - Nuttal defined minimum 4-term Blackman-Harris window.
- Rectangular window.
- Triangular window.
tukeywin

- Tukey window.
- Window function gateway.

- Permute input into bit-reversed order.

- Chirp-z transform.

- Discrete cosine transform.

- Discrete Fourier transform matrix.
- Fast Fourier transform.

- 2-D fast Fourier transform.

- Swap vector halves.
- Second-order Goertzel algorithm.

- Discrete-time analytic signal via Hilbert transform.
- Inverse discrete cosine transform.

- Inverse fast Fourier transform.

- Inverse 2-D fast Fourier transform.

- Complex cepstrum.
- Inverse Complex cepstrum.
- Red cepstrum and minimum phase reconstruction.

Statistical signal processing and spectral analysis.

cohere
corrcoef
corrmtx
cov

csd

- Coherence function estimate.

- Corréelation coefficients.
- Autocorrel ation matrix.

- Covariance matrix.

- Cross Spectral Dengity.



