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Perceptron ## Computing arbitrary  fanctions

ref: Lippmqnn article handed out in class

SuF‘)ose We  wish to create a perceptron network to

compuke the {-oliow’mg function (Plo—btea\ as a
{:oporjrqphic Map)—.

X2 ‘F(
K\)Kz\
//
W 6 Function #£(x,,x2) has +two
z 0.0 tr‘mngular megad of
3 X, he.l‘jh'l: 1.5 and 2.1.

We use a three-layer network to approximate FO) .
Layer l) Wse perce ptrong (3 in this Cdse) 40 outline

FO\)’S"“S 4hat o\r?rox'\ma{e +he boundaries
of +the mesas.

For greater accuracy, use

more.  (ines.

Layer 2) Use perceptrons. (2 in +his case ) % ag
logic 3ate$ (usually AND 5qf:es) +o
determine ¥ inpat (x;, x;) 4o net
(ies in a 3/' ven Po/yjon, ~(ie. 1% on
the correct side of all_ lines ‘formiv
po/yjon ). Thas, we have ! (ogic gate
for each F°I)’j°”- Gate output is 1 if and only it
point (x,, x2) is inside +that 3afeé polyjon.

Only  one 7a-ée output will be I at a
jr’ven £ime.

Layer  3) Ude a perceptron From which the pstep Funetion
hag been removed. This nearon i3 called a

Summing node or Linear nearon. ITks inputs are

Lajc gate ontpats which are o or 1. Set  the
gynapge (receiving o given legi¢ gate outpu‘\:) to the

. (1.5 or 2.
value or heiaht oF F() in the corresponding  polygon., here)
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Note thak 2. resion

i$ an 0" side of
all 4wree Unes. This
is  why AND qate inputs

_inverted,

y = Flx, xz2)

Detailed view:

)’»’\‘1‘5:()('))(2

N . Layer 1 _ Layer 2 Layer 3




