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. iACe ofasmgle |nput neuron. —

~ = Emsurf: Error surfe
___Mglmlr Maximum learning rate for a linear neuron.

Distance Functions

= Boxdist: Distance between two position vectors.
= Dist: Euclidean distance weight function.

= Linkdist: Link distance function.

Mandist: Manhattan distance weight function.
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- = @itwie: By-weight-and-bias layer initialization function.

Learning Functions

= [ earncon: Conscience bias learning function.

= | earngd: Gradient descent weight/bias learning function.
= | earngdm: Grad. descent w/momentum weight/bias

‘g’uﬁmg function. '
Ah: Heb Welehtlea @)

= |_earnis: Instar weight learning function.




: J—L-ea-r-ﬂk Kehonen welght Iearnlng function,
= _leamlvi: LVOQI weightlearning function.
= [ eamnlv2: LVQ2 weight learning function.
= | earnos: Outstar weight learning function.

= | earnp: Perceptron weight and bias learning function.

= Learnpn: Normalized perceptron weight and bias learning
function.

= [earnsom: Self-organizing majp weightlearning function.

mnwh Wldrow Hoff weight and.bias Iearnﬁ_g rule.
earch E

. minimization using backtracking search.
= Srchbre: One dim. interval location using Brent’'s method.




CIMErSEarch = _ _
=" Srchcha: Gﬂeﬁim—mlnlmlzatlon usmg
_____method.

~ = Srchgol: One-dim. minimization using Golden section
search.
= Srchhyb: One-dim. minimization using Hybrid
bisection/cubic search.

Net Input Derivative Functions

Netprod: Product net input function.
= Netsum: Sum net input function.
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|n|f|ay Layer- by—layer_ﬂetwork |n|t|aI|zat|on functlon
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Network Use Functions

= Adapt: Allow a neural network to adapt.

= Disp: Display a neural network's properties.

= Display: Display a neural network variable’s name and

erties. -
ﬁ&nitiaﬁze work. R —
eural network.
= Train: Train a neural network.
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SENEWSNEWWOIKS EUNCHIONST s =
= Network: Create a custom neural networ ,
.=_Newc: Create a competitive layer.

= Newef: Create a cascade-forward backpropagation
network.

= Newelm: Create an Elman backpropagation network.
= Newif: Create a feed-forward backpropagatien:network.

= Newfftd: Create a feed-forward input-delay backprop
network.

/grian: Design a generallzed regressmn neural networks

. - T ——
: iea . Eenvork:
! Eewllnd Design a linear layer.

= Newlvg: Create a learning vector quantization network
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J—Newpnn —BeS|gn a probablllstlc neural network.
—=_Newrb: Design a radial basis network.

= Newrbe: Design an exact radial basis network.
= Newsom: Create a self-organizing map.

= Performance Derivative Functions

= Dmae: Mean absolute error performance derivative
function.

ﬂﬁmge Meanisquared error performance derivatives
tien.

elof _ red errorwireg performance
rivative function.

= Dsse: Sum sguared error performance derivative function.



- 4——'|\v4aeJ-4\/Ieaﬁ—absolute elfior performance Unction.
~= _Mse: Mean squared error perfermance function.

= Msereg: Mean squared error w/reg performance function.
= Sse: Sum squared error performance function.

Plotting Functions
= Hintonw: Hinton graph of weight matrix.
= Hintonwb: Hinton graph of weight matrix and bias vector.

ﬂm. Plot network perf. for Bayesi regulanzaum.__
Ing.

{ and bias position; on enror surface.
X Plotes Plot error surface of single input neuron.
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- RlatiigicplRtiglaiiclgisi(Ceg _
4—P4@t-pe Plet cIassTEatlon Ilne on’ perceptron Vector plot. —
= _Plotperf: Plot network performance.

e

= Plotpv: Plot perceptron input target vectors.
= Plot: perceptron input target vectors.

= Plotsom: Plot self-organizing map.

= Plotv: Plot vectors as lines from the origin.
= Plotvec: Plot vectors with different colors.

-
T —
een norm. by

E Postreg Postprocess network response w. linear
regression analysis.



=Urrertrorrarararne
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= Poststd: Hﬂno’ﬁﬂaﬂze data which has seen normalized by

e o
- e

: Erestd

= Premnmx: Normalize data for maximum of 1 and minimum
of -1.

= Prepca: Principal component analysis on input data.

= Prestd: Normalize data for unity standard deviation and
ZEero mean.

= Tramnmx: Transform data with precalculated minimum and
max.

computedibys

ca: Iransform data with PCA

St m data with' precalc. mean & standard
deviation.



Ellrictlor

JJm kS SURROEUINCTIEIE == -
~ = Gensim: Generate a Slmullnk block or neura TTe Tl —

~_ Simulation.

" Toepology Functions
= Gridtop: Gridtop layer topology function.
= Hextop: Hexagonal layer topology function.
= Randtop: Random layer topology function.
Training Functions
= Trainb: Batch training with weight and bias learning rules.

ﬁ bfg BFGS qua5| Newton backropagatlon E
T ——
| ' (

i Tramcgb Powell-Beale conjugate gradlent
backpropagation.



: 4—:I'-r-a-|-n(-:—gf He cher-P: Powell conjugate gralent -

backpropagatlon

Tramcgp Polak-Ribiere conjugate gradient
backpropagation.

Traingd: Gradient descent backpropagation.

Traingda: Gradient descent with adaptive Ir
backpropagation.

Traingdm: Gradient descent with momentum

backpropagation. >

raingdx: Gradient descent with'me um & adaptivedrna
- Leveniberg-Marqguardt backprepagation.

Trainoss: One step secant backpropagation.

Trainr: Random order incremental update.
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= Trainrp: Resilient backpropagatlon (Rprop)
~ " rams: Sequential order incremental update.

= Trainscg: Scaled conjugate gradient backpropagation.

Transfer Derivative Functions

= Dhardlim: Hard limit transfer derivative function.

= Dhardlms: Symmetric hard limit transfer derivative function.
sig: LLeg SlngId transfer derivative function. -

e ———
funcﬂon

= Dradbas: Radial basis transfer derivative function.
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D 1"D‘SH'[’ITTT Saturatmcrhnear transfer derlvatlve function.

- = [Psatlins:- Symmetric saturating linear transfer derivative
function.

= Dtansig: Hyperbolic tangent sigmoid transfer derivative
function.

= Dtribas: Triangular basis transfer derivative function.

Funcﬂons
et @0 sfer fu -

ransfer function.
Hardllms Symmetrlc hard limit transfer function.
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- = [oegsig: Log sigmoid transfer functuon
— =_Poslin: Positive linear transfer function.

Training Functions

= Purelin: Hard limit transfer function.

= Radbas: Radial basis transfer function.

= Satlin: Saturating linear transfer function.

= Satlins: Symmetric saturating linear transfer function.
= Softmax: Softmax transfer function.

@ﬁg' Hyperbolic tangent sigmoi
1bas T Hanguiaifeasis tiansfer

= Calca: Calculate network outputs and other signals.
= Calcal: Calculate network signals for one time step.

nsfer funct-im.._""
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J—Garlee— Caiculate 1ayer errors.
~= Calcel: Calculate layer errors for one time step.

= Calegx: Cale. weight and bias perform. gradient as a single
Vector.

= Calcjejj: Calculate Jacobian performance vector.

= Calcjx: Calculate weight and bias performance:Jacobian as
a single matrix.

= Calcpd: Calculate delayed network inputs. .
. ernf: Caleculation network outputs, S|gnals and -t
-formance . T ————

2tx: Get all network weight and bias values as a single
vector.
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S EXGSERAlITMEMOIKWEIGN T ENERIIES vrlll,ey_vw__m‘,JJr Je -
vector. = | =

Vector Functlons

= Cell2mat: Combine a cell array of matrices into one matrix.
= Combvec: Create all combinations of vectors.

= Con2sed: Converts concurrent vectors to sequential
vectors.

= Concur: Create concurrent bias vectors.
= |nd2vec: Convert Indices to vectors.

g sell; Break. matrix up Into cell array of matrlces r
T
e Ran Iy

ormr: Normalize rows of matrix.
= Pnormc: Pseudo-normalize columns of matrix.
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QAN DISCTElZEValUE asmulipIESFeIrar g LAty e
= Seg2con: Convert sequential vectors to concurrent Vectors.
. = -Sumsgr-Sum.squared elements of matrix.

= Vec2ind: Convert vectors to indices.

Weight and Bias Initialization Functions
= |nitcon: Conscience bias Initialization function.
= |nitzero: Zero weight and bias initializatien function.

ﬂ;iﬁﬁoint: Midpoeint weight initialization function.

. _ e ——
Wﬂmnﬂﬂgﬂmwaﬁon function.
Ar: Normalized row weight initialization ftinction.

= rands: Symmetric random weight/bias initialization function.
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WETGREARNER SIS RITI2ITZ2 NS EURNICHORS —

= Revert: Change r ntwk wis. and biases to prv nitialization™
... values.

e

Weight Derivative Function
= Ddotprod: Dot product weight derivative function.

Weight Functions
= Dist: Euclidean distance weight functien.
od Dot product Welght functlon

—

= Normprod: Normalized dot productwelghtfunctlon




J—Ge-r-n-p et: —Comf—)etltlve transfer functlon |
= _Hardlim: Hard limit transfer function.

= Hardlims: Symmetric hard limit transfer function
= [ ogsig: Log sigmoid transfer function.
= Poslin: Positive linear transfer function
= Purelin: Linear transfer function.
= Radbas: Radial basis transfer function.
= Satlin: Saturating linear transfer function.
S: Symmetrlc saturating line ansferiunctgm—
PitmeEdEiranSsie -ﬂm&
- Hypernolic tangent sigmoid transfer function.
= Tribas: Triangular basis transfer function.
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