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To get started, type one of these commands: he-lpwin, helpdesk, or demo.
ror information on all of the Mathworks products, type tour.

he1 p nnet/nnet

Neu ral ttetwork Tool box .

versi on 2.0 .4 02-tun-L997

This file displays the commands in the toolbox grouped
by subject or function. see help for the following
to see the commands in the toolbox grouped by paradigm:

*percept - Perceptrons.' I i nnet - Li near networks.
lF backprop - eackpropagat-ion feed-forward networks.

elman - Elman recurrent networks.
radbasi s - nadi al basi s networks.
assoc'l r - Associ ati ve -learn-i ng ru-les .

compnet - competitive layers.
4[,. sel forg - sel f-organi zlng maps.-lvq - Learn-i ng vector quanti zati on networks .

ilrhopfield - Hopfield recurrent networks.

NETWORK INTTIALIZATION FUNCTIONS.

'initc - tnitialize'initelm - Initialize
initff - rnitialize
in.itlin - rnitialize
initlvq - rnitialize
initp - rnitialize
initrb - rnitialize
initsm - tnitialize

NEURAL LAYER LEARNING RULES.

f unct-ions .

t,torma-li ze col umns of matri x.
Normalize rows of matrix.
Pseudo-normal i ze col umns of matri x

competitive 1ayer.
elman recurrent network.
feed-forward network.
linear 1ayer.
I earni ng vector quanti zati on network.
perceptron 1 ayer.
radi al bas'is network.
se'lf-organi zi ng map.

sackpropagati on 1 earni ng r
a'learnbp - eackpropagati
f earnbpm - Backpropagati-learnlm - Levenberg-Mar

ules.
on 1 earni ng rul e.
on 1 earni ng rul e wi th momentum.
quardt 1 earni ng rul e.

1 earni ng rul es
- uebb i earni ng rul e.
- Hebb l earni ng ru'le wi th decay.
- rnstar 1 earni ng rul e.
- Kohonen I earn'i ng rul e.
- tearni ng vector quanti zat'ion l earni ng rul e
- Outstar 'learni ng rul e.

soci ati ve
I earnh
I earnhd'learni 

s
I earnk
1 earnl vq
I earnos

{

other 1 earni ng rul es.
)Fl earnp - Perceptron 1 earni ng rul e.

I earnpn - Normal i zed perceptron 1 earni ng rul e.
I earnwh - wi d row-ttof f 'l earni ng ru'l e .

N4ATRIX FUNCTIONS.

Normal i zati on
no rmc
normr
pno rmc

summi ng functi ons.
sumsqr - Sum squared elements of matrix.

ruei ghborhood matri x functi ons. 
.
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nbg ri d
nbman

- tlei qhborhood matrix usi ng gri d d'istance.
- ruei6nnorhood matrix using wtanhattan distance

other functi ons.- -combvec - Create all combinations of sets of vectors.
aet iysi g - Create de-l ayed si gnal mat ri x f rom s"i gnal mat 1i x .

di st- Di stances between vectors.
errsurf - Error surface.
ind2vec - transform i ndices i nto si ngl e-val ue vectors.
ouant - oi scret'ize val ue as mul ti p1e of a quanti ty.
uecZinO - Transform single-value vectors into indices.

PLOTTING FUNCTIONS.

e1 otti ng errors .

*,barerr - Pl ot'oloteo - Plot
*bl otes - pl ot

ploterr - P'lot
plottr - Plot

bar chart of errors.
weight and bias position on error surface.
error surface.
network sum-squared erfor vs epochs.
error and learning rate over epochs.

pl otti ng wei ghts and bi ases.
hintoiw --plot qraph of weight matrix.
hintonwb - plot graph of we-ight matrix and bias vector.
plotsm - plot weights vectors of self-organizing map.

p'lotti ng vectors .

plotpv - plot input vectors wilh 1-l0 targets.
bt otbc - Add perceptron . cl assi fi cati on I i ne to exi sti ng p1 ot.
plotVec - plot vectors with different colors.

LAYER WEIGHT AND BIAS RANDOM GENERATORS.

LGeneral random generators.f rands - syfrmetric random generator.
randnc - Normalized column random generator.
randn r - Normal i zed row random generator.

Transfer function specific random generators.
nwlog - Nguyen-widrow random generator for LOGSIG
nwtan - Nguyen-widrow random generator for tRnstc

Not so random generators.
mi dpoi nt - vti dpoi nt val ue generator.

NETWORK SIVIULATION FUNCTTONS.

neu rons .

neu rons .

slmuc
si muel m

{si muff
)fs.imuhop

simulin
si mul vq

)fsi mup
si mu rb

{si musm

- si mul ate competi ti ve 1 aye r .

- simulate E'lman recurrent networl<.
- simulate feed-forward network.
- simulate Hopfield network.
- simulate linear layer.
- s'imu'late l earni ng vector quanti zati on networl(.
- Si mul ate perceptron 1 ayer.
- si mul ate radi a'l basi s netwo rk .

- Simulate self-organizing map.

NETWORK DESIGN FUNCTIONS.

lbtol vehoP
solvelrn
sol ve rb
sol ve rbe

Des-ign Hopfi el d network.
Desi gn l'inear l ayer.
Desi gn rad-ia-l basi s network.
oes-ign exact radi al basi s network.

NEURAL NETWORK TRAINING FUNCTIONS.

1N11,



{trai nbp - trai n
trai nbpa - Trai n

jGra'inbpm - train
'trar nopx - I ra] n
t ra'i nl m - trai n

feed-forward network
feed-forward network
feed-forward network
feed-forward network
feed-forward network

wi th backpropagati on.
with ep and adaptive learning.
with BP and momentum.
with fast backpropagation.
wi th Levenberg-Marquardt.

other trai ni ng functi ons .

trai np - irai n perceptron "layer wi th perceptron rul e.
trai npn - trai n perceptron l ayer w'ith normal_i zed_ perceptron rul e.
trainwh - Train linear layer with widrow-Hoff rule.
trainelm - train Elman recurrent network.
trai nc - Trai n competi ti ve 'layer.

. trai nl vq - Trai n l earni ng vector quanti zati on network.
f trai nsm - Trai n sel f-organi zi ng map.

ndaptive trai ni ng functions.
adaptwh - ndapt linear iayer with w'idrow-Hoff ru'le.

NEURAL LAYER TRANSFER FUNCTIONS.

*;;;; rimit transfer functions.
hardlim - Hard limit transfer function.
hard'li ms - Symmetri c hard I i mi t transfer functi on .

li' r-i nea. transfer f uncti ons .

purelin - Linear transfer function.
satlin - Saturated linear transfer function.
satli ns - Symmetric saturated'l i near transfer'function.

*" si qmoi d transfer functi ons .' Togsi g - logi sti c si gmoi d transfer functi on.
tailsi g - Hy6erbol i c iangent si gmoi d transfer functi on.

other transfer functions.
comoet

Sradbas
- Compet'i t-i ve t ransfe r f uncti on .

- nadial basis transfer function.

oelta functions for calculating derivatives of error.
deltalin - oelta function for PURELIN neurons.
del tal og - oel ta f unct-ion for LocSIG neu rons .

deltatan - oelta function for tRltstc neurons.

OTHER

nwaffl e - Neuro-waffle.
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FIGURD I.8
Divergettt conne'cliotts

FIGURE I.9
Convergcnt connections'

(d)

I't(;uRE t.l0
(a) Chain and (D) loop conncctions
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