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Solution:

X: input vector

u, vq, net: weighted sum
w . weight

Aw: the weight change
n. learning rate

d: desired output
y= 0 : actual output

A= E : error between d and W
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Input @ X2 Wied W2eld  d=Odesired Y =Oactual E Winew W2new
0 0 0

\
u => Wij * X; (weighted sum)
O =1 Wi* X))
=f (W1*X1 + W2*X2) 1 if netj > § 0
=f(0*0+ 0*0) j : where netj = -:-IXi Wij

0 if netj < § ;

 Errorsignal= Ai=E = (Odesired - Oactual)

E= (d - y) X; Xo Wied W2od d=0desir Wilnew W2 new

E= (0-0) = 0 e
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X1 | X> _ Wiold W2 old _d=0desired _ y=Oactual | E W1 new _ ‘W2 new
0 0 0 0 0 0

Adjust the weights = update of weights

WIJ nEW:Wij old + AWIJ ’ Wlold’ W2 old ‘d—om:red Y = Oactual ‘ ’ W1 new ‘ ‘W2 new
AWij=n Ai X 0 0 0 0 0

f '\

1
Wij new = Wij old + n Ai X 1
Wij new = Wij old + n E X | ' ' [ 1

W1 new = Wiold + n E Xt
Winew= 0 +1*0*0 | @%
Winew=0 -3 = Dactual |
W2 new = W2old + | E X2
Wznew= 0 +1*0*0 |
~ Woanew=0
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\
u => Wij * X; (weighted sum)
O =1 Wi* X))

= f (W1 X1+ W2*X2) 1 if netj > n

=f(0*0+ 0*1) where netj = ,_Ix. Wij
0 if netj < § 5

Input@ Xi Xz Wiod W2old d=Odesired Y= Oactual
\ 0 0 0 0 0
| 1 ‘

Error signal= Ai=E = (Odesired - Oactual)
E=(d-Yy)

E=(1-0) =1
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Input @

\

Adjust the weights = update of weights

X5 X2 Wi old‘ W2 old ‘d=0desired Y =Oactual E
Wij new = Wij old + AWij 10, 0 | 0 6o | o0 |60
1

AWij=n Ai X; - _ 0 . 0 ‘ 0

Wij new = Wij old + n Ai X
Wij new = Wij old + n E X

W1 new = Wiold + n E Xt
Winew= 0 +1*1*0
Winew=0

W2 new = W2old + 1 E X2

Wenew= 0 +1*1*1 ‘
 Wanew=1 W

O \ - g
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Input

B

\

u => Wij * X;

O =1 Wi* X))

= f (W1 X1+ W2*X2)
=f(0*1+ 1*0)

(weighted sum)

Error signal= Ai=E = (Odesired - Oactual)
E=(d-y)

E=(1-0) = 1

\

1 if netj > § n
where netj = S Xi Wi
0 if netj < § N

9,

Ontput laver

Xi

X
0

1
0
1

Wiold W2od d=0des Wilnew W2 new
0 0 0 0 0
0 0 1 0 1
0 ] 1
1

J . e : - : -
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Input @
When (41%:50)
\

Adjust the weights = update of weights

W2old  d=Odesired Y = Oactual

0
0

0
0

1

0

Wij new = Wij old + AWij
AWij=n Ai X

Wij new = Wij old + n Ai X
Wij new = Wij old + 1 E X

W1 new = Wiold + n E Xt
Winew= 0 +1*%1*1

Winew=1

W2 new = W2old + | E X2
Wonew= 1 +1*%1*0
Wanew =1

. o4
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Input @

\
u => Wij * X; (weighted sum)
O =10 Wi* X))
= f (W1*X1+W2*X2)
=f(1*1+ 1*1)
u>0, (2>0)

¥i= f(neti)= {

N

Error signal= Ai = E = (Qesired - Qactual)
E=(d-Yy)

E=(1-1) =0

1 if netj > § n

0 if netj < § :

where netj = :.in Wi

\

0

X
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Input @

\

Adjust the weights = update of weights

Xa

Wiold W2od d=0desired

Winew W2new

0 0 0

0 0

0 0

1 1

0
1
0
1

1
0 1 1
1 1 1

E
0
1 0 1
1
0

Wij new = Wij old + AWij
AWij=n Ai X

Wij new = Wij old + n Ai X
Wij new = Wij old + n E X;

W1 new = Wiold + n E X1
Winew= 1 +1*0*1
Winew=1

W2 new = W2old + 1 E X2
Wonew= 1 +1*0*1
Wonew = 1

C . > .
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Homework

Inputs
X1

X3

AND Gate

O

Goal outputs
NOT (O= Odesired)

1

1
1
0

Xo
1
1
1
1

Y e
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