Train a perceptron to classify according to:

® (4,5)
® (6, 1)
® (4,1)
® (1,2

Ves
yes
no
no

There will be three weights (W, W4, W,) where is the
W, threshold, corresponding to phantom input -1.

Start with “random” weights, say (0, +1, -1)
Choose m = 1.

EPOCH 1
weights input desired actual error new weights
0, 1,-1) ( 1,4,9)| yes (-1, 9, 4)
(-1, 5, 4) 1) yes Ves no change
(-1,5,4) : no (0, 1,3)
(0, 1, 3) . 2) no yes -1 (1,0, 1)
EPOCH 2
weights input desired actual error new weights
(1,0,1) (-1,4,5) vyes yVes 0  no change
(1,0,1) (-1, 6, 1)  yes 7 no 1 (0,6, 2)
(0,6,2) (-1,4,1) no yes -1 (1,2, 1)
(1,2,1) (-1, 1, 2) no yes -1 (2,1, -1)



weights input
(2,1,-1) (-1, 4,5)
(1,5, 4) (1,6, 1)
(1,54) (-1, 4,1)
2,1,3) (1,1,2)
weights input
(3,0,1) (-1, 4,5)
(3,0,1) (1,6, 1)
(2,6,2) (-1,4,1)
(3,2,1) (-1, 1, 2)
weights input
(4,1, -1) (-1, 4, 5)
(3,54) (-1,6, 1)
(3,5,4) (-1, 4,1)
(4,1,3) (-1, 1,2)

EPOCH 3

desired actual error new weights

yes no
yes yes
no yes
no yes
EPOCH 4

1 (1,5, 4)
0  no change
1 (2, 1,3)
1 (3,0, 1)

desired actual error new weights

yes yes
yes no
no yes
no yes
EPOCH 5

0  no change
1 (2,6,2)

-1 13,2, 1)
-1 (4,1,-1)

desired actual error new weights

yes no
yes yes
no yes

no yes

1 (3,5, 4)
0  no change
1 (4,1,3)
1 (501)



EPOCH 6

weights  input  desired actual error new weights

(5,0,1) (-1,4,5) yes no 1 (4,4,6)

(4,4,6) (-1,6,1) yes yes 0  nochange

(4,4,6) (-1,4,1) no yes 1 (50,5)

(5,0,5) (-1,1,2) no yes 1 (6,-1,3)
EPOCH 7

weights input desired actual error new weights

6,-1,3) (-1,4,5 ves yes 0  nochange

(6, -1, 3) (-1,6,1) vyes no 1 (5,5, 4)

(554) (-1,41) no yes -1 (6,1, 3)

(6,1,3) (-1,1,2) no yes -1 (7,0, 1)
EPOCH 8

weights input desired actual error new weights

(7,0, 1) A yes no 1 (6, 4,06)

no yes (7,0, 5)
no yes (8, -1, 3)

)
) ) yes yes 0 nochange
) ) -1
) ) -1



weights input
8,-1,3) (-1, 4, 5)
(8, -1, 3) (1,6, 1)
(7,5,2) (-1,4,1)
(8,1,3) (1,1, 2)
weights input
(8,1,3) (-1,4,5)
(8,1,3) (1,6, 1)
(8,1,3) (1,4, 1)
(8,1,3) (1,1, 2)

EPOCH 9

desired actual error new weights

yes yes 0  no change
yes no 1 (7,5, 2)
no yes -1 1(8, 1, 3)
no no 0 (8,1,3)
EPOCH 10

desired actual error new weights

yes yes 0  nochange
yes yes 0  no change
no no 0  no change
no no 0  nochange
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First Training Run

» Apply the input (1.1) with output 1
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Meuron input Delta rule

y_in=h+ ¥ X; W; binew) = b{old) + n(t - ¥v_in)
wiinew) = w;{old) + n{t — v_ in)x;

The net input is:

y_in= 0.1+ 0.2%1+ 0.3%1 =0.6

The new weights are:

b=0.1+0.1(1-0.6)=0.14
w, = 0.2 + 0.1(1-0.6)1 = 0.24
w, = 0.3 + 0.1(1-0.6)1 = 0.34

Second Training Run

The largest
weight
change

is 0.04

» Apply the second training set (1 -1) with output -1

The net input is:

y_in=0.14 + 0.24%1 + 0.34%(-1) =

The new weights are:

doage. b= 0.14 - 0.1(1+0.04) = 0.04
014 w, =0.24 - 0.1(1+0.04)1 = 0.14
1—— 0243, () =——1 w;y = 0.34 + 0.1(1+0.04)1 = 0.44

a—

034

0.04

The largest
weight
change

is 0.1



Third Training Run

« Apply the third training set (-1 1) with

output -1
The net input is:
y_in=0.04 - 0.14%1 + 0.44%1 = 0.34
1 \
004 The new weights are:
i 014 F, | () — 1
s b = 0.04 - 0.1(1+0.34) = -0.09 The largest
x = w, = 0.14 + 0.1(1+0.34)1 = 0.27 ;"I:-‘;ﬁ;
w, = 0.44 - 0.1(1+0.34)1 = 0.31 sy <.
Fourth Training Run

» Apply the fourth training set (-1 -1) with output -1

The net input is:
v_in=-0.09 - 0.27*1 - 0.31%1 = -0.67

"\w The new weights are:
A—— 02T Y, () —1 The largest
031 = -0.09 - U.l{1+ﬂ.lﬁ?] =_-0.27 “;'eig]][
e w, =027+ 0.1(1+0.67)1 = 0.43 change

w, =031 + 0.1(1+0.67)1 = 0.47 is 0.16



The final solution

« Continue to cycle through the four training
inputs until the largest change in the
weights over a complete cycle is less than
some small number (say 0.01)

* In this case, the solution becomes
—b=-0.5
—w,=0.5
—w,=0.5



