2% %/

36,0,<%$6,21 22/%2:

Solve multiple maxima, multiple minima, and nonsmooth optimization problems

&) & FLHHA H)( ))& )2 F)OH - U) - -t ) &) & )&L#)(- ) *L) &
V2T ), H(E L #( & - 1&) & -, " &L, (- (&)
(( &#(! -)&0 ,- )Y/ (/- ." - -=)&0 ,- .) -)&0 )*.#'#4 #)( *,) & '- 1", ." ) $
IO #)Y(#- Y HU)I- #- )YCHUYI- =) " = # ) = (). *)-- - L #O0 .#0 - ), #( &/
& % )2 [( .#)(- 1#."I( 8( 0 &/ - ), =)' * - L #(!-

(. # &I)HE (% (-, " )&0 - alFRY L &) ELTHE L) H#A ) ) ()
&), #." 0 # (. 3 ') # 3H#H(! #H(#.# & *)*/& #)( ( 8.( -- - &H#(! )*.#)(-), 3 8
)-)0 L (e #)YC TCE)Y (- Y (- H#A (-t 3 8 (#(! )&&#H(N -,
1(.#)(-

Key Features
Interactive tools for defining and solving optimization problems and monitoring solution progress
Global search and multistart solvers for finding single or multiple global optima
Genetic algorithm solver that supports linear, nonlinear, and bound constraints
Multiobjective genetic algorithm with Pareto-front identification, including linear and bound constraints
Pattern search solver that supports linear, nonlinear, and bound constraints

Simulated annealing tools that implement a random search method, with options for defining annealing process,
temperature schedule, and acceptance criteria

Parallel computing support in multistart, genetic algorithm, and pattern search solvers

Custom data type support in genetic algorithm, multiobjective genetic algorithm, and simulated annealing solvers
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Plot of different types of problems Global Optimization Toolbox can solve: nonsmooth (top), single global minimum

nested inside multiple local minima (left), multiple local minima with no global minimum (right).
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Plot of a nonsmooth objective function (bottom) that is not easily solved using traditional gradient-based optimization
techniques. The Optimization Tool (middle) shows the solution found using pattern search in Global Optimization

Toolbox. Iterative results for function value and mesh size are shown in the top figure.

&) & *.#'#4 #)( ))& )2 *))O# - [( .#)(-." . 3) ( ) (&
RHA H)(V)PEH & -, #(. opaa(H#)( ))& )26 ) ( &#( ( & .
3)/

& . -)&0 , ( 8( ()*.#'#4 #)(*,) &'

( #(-* ) #HA H)()*H) (-

[()*. ##4 #)( *,) & '- ( O#-/ &#4 #(. ' # . ( 8( &, -1&.-
SR HHA #)( ))& )2 -)&0 - ), 8( L (L # &) E -#& . (( &#(! (
Y L (0 2%), ) HHA #Y(*) & - (L -1&.- 1) 3)], 7 1),%-*
L Ll 1), % %), H#( L [-# (! ) L, #)(
Y ( &=) [-.)'#4A " )&0 - 3 ¥ )0# #(1 3)/, )1( &) E.UYR#)(- ( 1-) I(
( 1&) & - , " -)&0 ,- S# & )(&3 L)) &#H(
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Visualization of RastriginOs function (right) that contains many local minima and one global minimum (0,0). The genetic
algorithm helps you determine the best solution for functions with several local minima, while the Optimization Tool

(left) provides access to all key components for defining your problem, including the algorithm options.

)& )2 #( &1 - (1" ) *&).H(L T( #)(- ), O#-1 &HAH( ()*.##4 . #)(
&#0 % )L )< EHA #)Y(*)!, -- ( &#(13) ) % #-#)(- ) ') # 3 -)
&0, " ))& )2 *)0# - -0 &) #( (L HY(- ), )t (L &)L
&), #." - "3 #( & )$ .#0 [( .#)( 0 &  )(-., #(. O#)& #)( - ), "#-)!, "
IC.#)Y( 0 &1 .#)(- ) (-")1 "/&. #%& *&).- )L ." . )* (-* #8 *&).- #( (1 1

2 #( . #)( ), 3)/, )1( *&)..# (" [( .#)(-
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Problem Setup and Results. Options.
5 Fiyord funcien el
Sotver: 3 yeekd J=|
iybrid function: | None -
Problem
Fitness function: Brastrignsfon
taamber of vares: 2
Consiants: [ Estseomg aera Fitnoss Scaling
e necuites: A 5 Generations: G use defut: 100 5
Linear equalites: Lo beg: © Soedfy: 5
54
Bounds: Lower: Uppers Tine bt (5) Use defouits Inf i
Hariness canstraint functon: o g2
Run selver and view resuts. Ftness bt (5) Lse defacits Anf 0 -
(O T—
(] use random states from previous run O Specfy: Raw scoees
Saboction Functien
stal generatone: © oo def: 50 =
P © specty ] “
5 =y
— — Stal tme et @ Use defuit: I % 5 Sl 5]
© soea £ Time
j Generation|
Functon tolerance: OUseddi st vew et Tous Desimo wncom ne 0
e 5 w0 6 o2 0 E] T
@) spea] Best: 0.001643 Mean: 0 010785 G ) Indisdual % of crteria et
Herirear canstront e (5 L &
s 2
- (Erothnces |
Eeal port: Pt steral: 1
1 2 Flsesifoms [ est vl =
4.002) 0002 Number of variatles
||| IE1Spacama = cenaegy e e
& 3o [ sceees

e

H Averga Distance

Run-time visualizations (right) generated while the function is being optimized using genetic algorithm plot functions

selected in the Optimization Tool (left).

SHQU YLK T #)YC 3) (1., -1&.- ) 8& -, . 3)[, )1( - )FFHE(L L #. L #
xx&ft  #)( -* #8 ) ())& )2 S)&0 -t (1), %H#( L)Lt R HA H#)( )
) & (&) LHET)EHE)(- L) L 1),%-* -0 3),1),% ( ., /- #.#(."
(. ) Lt %, -t 1),% 3)/ 0 )(
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function [X,FVAL,REASON,OUTPUT,POPULATION,SCORES]) = gaMfile
%% This is an auto gensrated M file to do optimization with the Genetic
WPTIMSET for default GA

%% Algorithm and Direct Search Toolbox. Use GA[
%% options structure.

WRFitness function
FfitngssFunction = fobifun;
ShHumber of Variables

nvars = 2 ;

“Lingar ineguality constraints
Aineqg = [1;

Bineq = [];

%Linear equality constraints
aeg = (1

Beqg = []]

“Bounds

LB = [-10 -10 ];

mwm = (2 20

SHonlinear constraints
nonlconFunction = Bconfung
%Start with default options
options = ganprimset;
SModify somg paranetars

options = gaoptimset(options, MutationFon' [@mutaticnadaptfeasible); Ngulﬂhmupiiuns

options = gaoptimset({options, Display’ , 'iter'};

options = gaoptimset{options,'PlotFoens' { @paplotbestf égaplotmaxconstr }); Viwalization

options = gaoptimset|options, 'HybridFon' ,{ 8fmincon [1 }); aptions

SEAUN GA

[, Fval, AEASOM, OUTPUT , POPULAT LON, SCORES] = ga(fitnessFunction, ... Gall 1o Opfimizafion
nvars,Aineq,Bineq,Aeq, Beq, LB, UG, nonlconFunction, options); Toolbox

MATLAB file of an optimization created using the automatic code generation feature in the Optimization Tool. You can
export an optimization from the GUI as commented code that can be called from the command line and used to

automate routines and preserve your work.

"HE&  ()XEHA )Y H- T((H#EQ 3) (0 =) )R- ), 8( .t )&ILE)( (IF

L o1& - H(V (L # &) EL OI&LH) S HO L (L# &) LE. -#& . (( &#(

2 %&  3)  ( (& ), #- & *&). [( .#)(- )5l I .#)(- () ( &#( #.,
(L H ) 0# L #(. ) # . T&. - (3 )&ILHE)(*)L, - 1#EYL L ( ) -
Yl &-) ') # 3 - ) #H)(- L) L 8( Lt )&LLEY(F)Y, --#)(), (!
L Hl#, ) "#0 “#, )& , ( S IEYCLICE ) ( %

"U1&) & -, " U&H-. . -)&0 - [ L, # (. - Yy - ), (&) & (1&)
V&0 - oL . &) & -)&0 , #( *.#'#4 #)( ))& )2 ) & #¥& - H#H( V#(.- (
D&IL#Y(- ) L HEQ T - )Y -

"1&) & -, " -)&0 ,
C e e e T ) VHET )N (L & HRE& - H() ) #(-

#&. - (V(* ) #H-#( - . V#(.- - 1) $ #0  ( )(-.. #(. [( .#)( 0 &/ -
&, 3 )i

I~ ) (-0 #( O(&H#( , )*##4 #)( )&0 , ) - , " ), &) & "#(#'1'" ) .
)#H( -

N H- . )&O0 [ - #I(# ), &3 #- o # L. - Y- 1EHECE, 8( )

KV#(.- ) 8( I&.H*& &) & 'H(#'  H#( &I #(! -#(1& 1&) & #(#'1'# )( 2#-.-

&) & -)&0 L L) && - B )HE( - (0 (T H(-&E & )WL && & [-#(!
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))& )26 " /&.#-. ,. -)&0 , &-) *,)0# - 9 2# #&#.3 #( "))-#(! # ., (. &) & ()

0 #& & &) & -)&0 ,- #( &/ 1()(-., #( O&#( , )., #( O&#( , (O(&#(
O&#( , & -. -+/, - [,0 8..#(!
(. # &), #."-)&0 - )L #HHA #H)( %)) & - 3 ## %H(! LU H( #& - ) #)&
L F L &3 ) # 3#H() *)*& (#)( ) #( #HOH#H | & *VH(.- [-# & ) & )( ' ( ) #
YL HYC ) #He () (L, (L &)L #)0 - 3), " (-) 8( #(!
( & -3).) -)&0 /()(-., #( Y )(-., #( (' (, &) .##4 #)(*,) &
LRI, I(#) (- L) #,(# & ), Y(.#U)I-
Y&&)IH(! . & -")L- Lt - (o, L (L# &) HET)EH)(- 2 0# 3 &) & *.#
4($6,21 11,)240 )($5,%/(
,61(55 5&%/,1* $1. %$5(' 3423246,21%/ 623 6471&%6,21 5+,)6 /,1(%$4
(/1(&6,21 27/(66( 562&+$56,& 71,)240 5(/(&6,21 ! 62741%$0(16 71,)
425528(4 4,6+0(6,& +(74,56,& ,16(40(',$6( 58&$66(4(" 5,1*/( 32,16 6¢
76%$6,21 '$36,8( )($5,%/( $755,%$1 71,)240
/266,1*% (56 =61(55 % (56 ,1',8,'7$/ ',56$1&( $021* ,1',8,'7%$/5 ',8(45,
(:3(&6%$6,21 2) ,1',8,'7$/5 0%$: &21564%$,16 4$1*( 5(/(&6,21 ,1
&21',6,215

&) & *.#'#4 #)( ))& )2 &-) & .- 3)/ -* # 3

)*1& #)( -#4
1) &#. "H& , (

1)")0! ’ #)(

HUH)YC ) -1 )& #) (- I-#( L #(! )*)&)!3

M- &#(C . ( O@#C . ) #0.- ), () . ##4 #)( ") &7
YL (1) HA - &) ELT )R H)(- 3 ))0# #(V I, 8( (. #)(- (%, - (..
0 ,# .3 ) . ), .- ), 2'*& 3 8(#(! 0 ,# & - ." . ., #(. ! .,- "#2 #(. !,
YI (-t )RR EL ), Lt &) ELT (L H# - &&H(Y 8.( -- &#'#. ), (I
3)/ (0 .),#4 3), 8.(-- [(.#)(.)#*)0 2 [.#)(-* ), 2 /. ." )$ .#0
IC . #)Y(- #( %, && & [-#(1 , && & )'*/.#(! ))& )2
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J Optimization Tool

File Help
Problem Setup and Results | Options == |
Solver: | ga - Genetic Algorithm b {5 5ckecion 18
Problem juBs J
Fitness function: @ackleyfon [T l
= [ Crossover ]
Number of variables: |10 I Evigaton ]
Constraints: [ Algorithm settings ]
Unear inequalies: A b: | (= Fiybrid funcbion ]
Linear equsites: hem | bea:| Hybrid function: | fminunc ]
Bounds: Lower: | Upper: | Options: () Use defauilt: [ ]
Nonlinear constraint function: ©) specify: [

Run solver and view results

&) Stopping criteria |

] Use random states from previous run I[__=1 Plot functions ]
- Plotinterval: 1
Best fitness. Best individual Distance
Curtentitesation: [100 vkl [0
=10 [Genealogy  [JRange
Optimization running,
Suitching to hybrid fnction. AEmTY (BT El=eazy
Optimization terminated. 5 Max constraint
Objective function value: 2.980500200793845 D) stopping O
Optimization tarminated: maximum rumber of generations O cust
exceeded. Al 5
FMINUNG: 5 ouipu .
Local minimum possible, Fle Edit View Insert Tools Desktop Window Help L
frinunc stopped because the size of the curent step is less than [ Hstory| Best 30063 Mean- 3 0148
the defauit value of the step size tolerance. 6
[[] Cuisten
| +  Bestfiness
> [l Displa £ *  llean fitness
Final point: ® 5
Level of di 200,
ivl2 |3 [+|5]e|7]|8|9imn @ A
of o o o o o o o o o £ 4 MR e O PPN
= * FT S,
¢ *| || evauvate -, e e
| e b s, A g,
3 : : * aressssrgn, easey
0 10 20 30 40 50 60 70 80 90 100
Generation
Current Best Individual

_ 01 T T T T

S

=

= 005

5

£

E 0

2

E

H -0.05

3

01 . . . | . . . . . A
1 2 3 4 5 [} 7 8 ) 10
Number of variables (10)

Output that shows solutions reached when using only the genetic algorithm (right, bar chart) and when using the
genetic algorithm with a gradient-based solver from Optimization Toolbox (final point in Optimization Tool, left).
Combining algorithms can produce more accurate results while reducing the number of function evaluations required

by the genetic algorithm alone.

1& .#) $ . #0 )*. #'#4 #)( #- )( ( LH#." " CH(H'#A #)() 'I&.#*& ) $ .#0
) )(-., B(-t I&H)Y S LHO L (L# &) " -)&O , #- /- ) -)&0 '/&.#)

) & - 3 # (L#3#0 ", ) )(5." - ) 0 (&3 #-.# 1. (O()H(. )r.# &

[- . "H#- -)&0 , L) -)&0 =)L), (O(-1)). T )KL HEHA #)Y( %) & - L#.T ), L#."YL )
Y(-., #(.- " I&.H) S HO L (LHE O &D)E ) - ()., H#, I #)(- ) #
Y #() -

"O)&&)IH(N . & -")1- Lt - (o, &H) S HO L (L# &), #.)F#)(- *,)0#

))& )2

4($6,21 11,)240 )($5,%/(

,61(55 5&%/,1* $1. %$5(' 3423246,21%/ 623 6471&%$6,21 /,1($4 5&$/,1* 5
(1(&6,21 2741%$0(16

425528(4 4,6+0(6,& +(74,56,& ,16(40(',$6( 5&$66(4(' 5,1*/( 32,16 6¢
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[-#(1 #(1 )*)&)!3

) #) (-
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Problem Setup and Results Options Quick Reference: =0
5 Popuiation ~ e &
Sobver: | gamutiobd - Mitobjectve ~ e jective
Prodian e Genetie Algorithm
Fitness function: | BhursaweFon L semstoon Solver
(CEutaton This toal comasponds to the
Humber of varishies: |3 e gemalzicks function
Constrans: 5 Migration Glick to expand the section
Lineer inequaities: A b ELTT fowy ta you
£
Uinear equaltes: Ana: bea: fimetea:
P
: N = s ) Problem Setup and Results
ST, Paretn freot popuation fracton: () Use default: 0,35 b Conslrints
(] s rancom states from peevious run © Soacfy: 1 » Run salver and siew resus
-m 5 Fybrid funcion Options.
o o [CE iteris Spacify options for the Genetic
entiteration: =
e Algarithm sohver.
T A » Populstion
=] o gl -} Genetic Algorithm
@ O)sw0o% ['ege £dt Vien Insert Toos Deskiop Window Help =
[ verage Pareto dstance  [] Rank histag)
Pareto front
] Custom fircton: e G
5 Output functon
[lrstory torem wedow  Intervat: 2 | O
] Custom fumeson:
- = Diiplay to command windon 2
Fareio font - unction valies and dedsion variables Level of display | o
= o
S i e Ny
| =
E
8 6
B C:AMATLAB\kursaweFcn.m
Fle Edt Text Go Cel Tools Debug Deskiop \indow Help ;
DR sMB9C oD - MAenfb-8BR - » : H H
BB -[r0 |+ | +[11 |x |Ea¥| 0 H H H 3
1 fanotion £ = kursaweFen (x) = i H i i H i
2 % Rursawe Pareto front test problem BT a7 6 5 7] 3
< Objective 1
4
5 -
6
T -
e
B
10 -
1= | £(1) = sum{-10%exp(-0.2"sqrt (x(1).~24x(i+1).%2)});
1z
13
14 -
15 - “£(2) = sumiabsix(i}}. a*5*sin(x{i)."D));
16
lursaweFon n 15 Col 41

Multiobjective genetic algorithm defined in the Optimization Tool (top), used to identify the Pareto front containing

disconnected regions (middle) for the Kursawe function (bottom).
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Fie rep

Problem Setup and Results Options | quick Reference
CEra -
Sabver: | patternsearch - Pattem Search - 1%/ pattern Search Solver
Probien R | &5 Postva bk 4 This tool conespands ta the
Complete pal 3 patzernsearcr function
Objective function: | E{fteranfuntt.x.v, 2| ~ epen | on
order: | Cornecutie -
Startpont: [ 312000 4908960 ] = = iy “"'"‘:;';’a:fg's": o
5 Search ]
Constsnts: Problem Setup and Results
Lnear pequaltes: A 5 B o - > Problem
Searchmethod: | tene v
Lnex equsites:  dea: beg > Constraints
Bounds: Lomer: Upper: » Run soher and view rsults
Nonknear constyaint function: —
oy Specdy options far the Patter
g k Search soher
» Pall
= Mesh ]
Search
il e ©) Use deft: 1.0
Beis Mesh
@ Soscfy: [10
» Algorithm settings
v size: © Use defits Inf
Cptmzston termiated.
Cbjectie fnction vakie: 5280.0 5 e . . r
Ea g R — el ) White Mountains EEX
Acceerator off Fle Edt View Insertt Toos Deskiop Window Hep ~
Fotate: ﬂ White Mountains
Scaie: off S
Expasion factoe: () Use defutt: 20
av @ Soeofis [2
Firal pont: 18000,
Contaction factor: () Use deft 0.5
1- 2
316,130 4,504,295 © Specfi: [0.5
< 3| (ICE

} Pattern Search
Fie Edt Vew Insert Tooks Deskop Widon Mep
Ddde b AKO9RA- 208 |nmO

Topegraphy Map of White Mountains

4916 32

3.14

xid®

[«

Move the elider to control the speed

Using the Optimization Tool (top) to find the peak, or global optima, of the White Mountains (middle and bottom)
using pattern search.
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) Optimization Tool (9= ]

File Help
Problem Setup and Results Options.
——— £ Stoy criteria |~
Solver: | smulannealbnd - Simulated annealing algorithm w
Max iterations: (® Use default: Inf
Problem
Objective function: | @dejongsfcn v O Specy:
Start paint: ] | Max function evaluations: (%) Use default: 3000*numberOfvariables
Constraints: © spediy:
Bounds: Lower: Upper: Time lmit; (®) Use default: Inf
Run solver and view results O specty:
] Use random statas from pravious run Function tolerance: (® Use defaut: le6
© Specfy:
-
Objective bmit: () Use default: -Inf
Current iteration: Clear Results
r O Specfy:
Optmization running. Stall iterations: (®) Use cefault: 500" numberOfVarisbles
Optimization terminated.
Objective function value: 0.998003833 1658848 © Specy:
Optimization terminated: change in best function value less than
options, TolFun, [ = Annesing ]
Annealing function: Fast annealing v
) De Jong’s Fifth Function (=13
Fle Edt View Insert Tools Deskiop Window Help 2
=1 ey @r’@\éa’f' @” 0B O Reannealing interval: (%) Use default: 100
O Spedfy: |
Temperature update function: [ Exponential temperature update ~
Initial temperature: (%) Use defauilt: 100
O specfy:
[ = Acceptance aiteria ]
Acceptance probability function: [ Smulated annealing acceptance v
v

Using simulated annealing to solve a challenging problem that contains flat regions between basins.

Yl (1 &) & *H#HA #)( ))& )2 #( )($/( .#)( 1#E." , && & )'*/.H(! ))& )2
(8 ) R, && & )KL #)( 3 I-#() [#H&. H( Y, && & )'*I.H#H(! * H&H.# -

X && & )ILH(N #Y& (L H)() 3), )*L#HA H)Y( ) & 3) ., - # ) )&l
[#&. #( -1**),. ), * , && & )'*[.#(! &, .- ) S HO () (-., #(. 10 #)(
&), #." & #)$ L #0 1 (L# &VD),E(* .. (-, " )&0 - ) ( & , .
B # L #( & H#*& &) & -)&0 , &&- ,)-- '1&.#*& 1),% ,- ), 3 ( &
S HH)(H( .Y &) & -)&0 -

4\ MathWorks'

Accelerating the pace of engineering and science



File Edit View Go Favorites Desktop Window Help

[search D ~] v | 4n wh @~ Usng the Genetc Acorithm with the Paraliel Computing Toolbox({TM) -]

Performance of GA with the Distributed Fitness Function

We compare the GA without original fitness function and our distributed fitness function. In both cases,
we stop after three generations of the algorithm and reset the rand states to ensure the same
computation by the GA.

Sequential run:

rand('state’,0) ;randn('state’',0)};

options = gaoptimset ('Population8ize', 50, 'Vectorized','on’', ...
'Generations', 3, 'Display’,'iter');

tie

[x, fval, reason,output] = ga(FitnessFcn,numberOfVariables,options);

disp(['Elapsed time in running GA using sequential function evaluation is ', numZstr{toc)]l):

Best Mean Stall
Generation f-count £ix) (=) Generacions
1 50 0.0006783 25.144 0
2 100 0.00086783 38.24 1
3 is50 0.0006783 34 2

Cptimization termipated: maximum number of generations exceeded.
Elapsed time in running GA using sequential function evaluation is 100.1128

Distnibuted run:

rand('state',0);randn("'state’',0):
tic
[x, fval, reason,output] = ga(distributedFitnessFcn, number0OfVariables,options);

disp(['Elapsed time in running GA using distributed function evaluation is ', num2str(toc)]):

Best Mean Stall
Generation f£-count £ix) £(x) Generations =
1 50 0.0006783 25.44 0
2 100 0.0006783 38.24 1
3 150 0.0006783 34 2

Cptimization terminated: maximum number of generations exceeded.
Elapsed time in running GA using distributed function evaluation is 19.1685

o
Demonstration of Using the Genetic Algorithm with Parallel Computing Toolbox
[-)" %, && & )'Y/#H( #'*& " (. . #)( #(0)&0 - 2*&# #.&3 S(#(! ." )*.#'#4 . #
Y'RLLHEQ (. #)( &#.3 )/ ( 8( #.",3),)$ .#0 IC-#)C), Y(-., #(. 1( .#)
Y'RLLH(D & L #H() 3)) - R Y ) 0 & )Y S J#O0 ), )(-., #(.
Resources
Product Details, Demos, and System Requirements Online User Community
www.mathworks.com/products/global-optimization www.mathworks.com/matlabcentral
Trial Software Training Services
www.mathworks.com/trialrequest www.mathworks.com/training
Sales Third-Party Products and Services
www.mathworks.com/contactsales www.mathworks.com/connections
Technical Support Worldwide Contacts
www.mathworks.com/support www.mathworks.com/contact
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http://www.mathworks.com/products/gads/demos.html?file=/products/demos/shipping/gads/distributed_fitness.html
http://www.mathworks.com/products/global-optimization/?s_cid=0909_webg_product_295122
http://www.mathworks.com/programs/trials/trial_request.html?s_cid=0909_webg_trial_295122
http://www.mathworks.com/company/aboutus/contact_us/contact_sales.html?s_cid=0909_webg_sales_295122
http://www.mathworks.com/support?s_cid=0909_webg_support_295122
http://www.mathworks.com/matlabcentral?s_cid=0909_webg_matlabcentral_295122
http://www.mathworks.com/services/training/?s_cid=0909_webg_training_295122
http://www.mathworks.com/products/connections/?s_cid=0909_webg_connections_295122
http://www.mathworks.com/company/aboutus/contact_us/index.html?s_cid=0909_webg_contact_295122
http://www.mathworks.com/trademarks
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