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hl=wll* x1+ w21 *x2
=1¥*0+0* 0
=0
h2=wl12* x1 +w22 * x2
=0*0+1%*0
=0
h3 = 1/1+e™
=1/1+e”
=0.5
h4 = 1/1+e™
=1/1+e”
=0.5
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N= w10* h3 + w20 * h4

=1*05+1%*0.5
=1
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eo=(T-O) * O* ( 1- O)
=(0—(-0.73106) * ( - 0.73106 ) * ( 1- (- 0.73106 ))
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W10new=W10o0ld+ a * eo *h3

=1+1%(-0.14373)* 0.5

=0.92813
W20new=W20old+a*eo*h3

= 1+1%*(-0.14373) * 0.5

=0.92813
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eh1=h3(1-h3)*w10*eo
=0.5(1-0.5)* 0.92813 *(-0.14373)
=0.03335

eh2=h4(1-h4)*w20%*eo
=0.5(1-0.5)* 0.92813 *(-0.14373)
=0.03335
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W1lnew =W1lold+a*ehl1*X1
=1+ 1*0.03335*0
=1
W12Znew=W12old+a*eh2*X1
=0+1*0.03335*(
=0

W2lnew=W2lold+a*ehl1*X2
=0+1*0.03335*0
=0

W22new=W22old+a*eh21*X2
=1+1%0.03335*%0
=1
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5,=(0-0.73106)(0.73106)(1-0.73106)

Logistic function

=-0.1437
Wig(new) =ndyhy; + o wy, (O1d)
=(1)(-0.1 4373)(0.5)+(1)(1)
=0.92813
Wa(new) = ndyhy; + a wy, (01d)

=(1)(-0.14373)(0.5)+(1)(1)

=0.92813
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8hul. = hy; (1- hy,) Swy,
=(0.5)(1-0.5)(0.92813)(-0. 14373)
=-().03335

81 = hyz (1- hya) Buwag

~(0.5)(1-0.5)(0.92813)(-0.14373)

=.0.03335
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W, = W, 8y X
S 1 - (1) (-0.03335) (0)
-1

Wy, = Wi, +0 8y, 4
=0 — (1) (-0.03335) (0}
=0

W, =W, +nd, x
=0 — (1) (-0.03335) (D)
=0

Wo = W, +08, %

=1 - (1) (-0.0333%) (0)
=1
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Example 8.1 Find the new weights when the network illustrated in Fig. 8.3 is presented the input pattern
[0.6 0.8 0] and target output is 0.9. Use learning rate & = 0.3 and use binary sigmoid activation function.

Solution The solution to the problem is as follows:
Step 1: [Initialize the weight and bias
W =[-112], W= [-1]

210
v=|1 2 2[Vy=[00 -1
0 3 1

Step 3: For each training pair

X =[0.6 08 0]
t=[0.9]
Feed Forward Stage
Step 4: Z i = Vo + Zx,vo

i=1
3
=2Z=Va+t 2 XV
i=1
=2V, +x,V, + X,V + XV,
=20+06x2+08x1+0x0
=12+08=2

3
Zin=Vo2 + z XiVia
i=]

= Vo + X,V + X,V + X3V,
=0+06+08x2+0x3
=22
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3
Zigs=Va+ 2 XV

i=]
=>V03+)(|V,3+X2V23~|»)(3V33
=-1+06x0+08x2+0x1
=-1+16=06
|

+e

2=z )= s =09002
l+e~*

= (.8808

Zy = ﬂz_'m!) - | >,

23 = f(z_'ms) = 1+ le—()ﬁ = 0.646

Step 5: Calculate Y

Yoink = Wor + f, Wik
j=1

3
Yoinl =Wor # 2 LW,
J=1

=wWor +Z\Wy + LWy, + Z, Wy,
= -1 +0.8808 x -1 +0.9002 x | +0.646 x 2
= -1 -0.8808 + 0.9002 + 1.292
Y.m = [0.3114]
Calculate the output signal

1

Back Propagation of Ervor
Step 6: Calculate error information term §,.
8 = (4~ ) F'(¥.i)
8 =t =y 1 (Viq)
we know that for binary sigmoid function
£1(x) = fx)(1 - f(x)
fl()’-m) = f(Y )1 = F(y )

=0.5772(1 -0.5772)
=0.2440

8 =@, -y) 'y
= (0.9 - 0.5772)(0.2440)
= 0.0708
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Step 7: Back propagation to be first hidden layer (i = 1,2,3) we have
To calculate &

-}

8_651 = z skWA

k=1

8_w=26kw,-,

k=1
& i1 = &, w,, = 0.0788 x —1= - 0.0788
O 2 =0,w,;, =0.0788 x 1 =0.0788
8 3 = O, w3, => 0.0788 x 2 = 0.01576
To calculate error term in hidden layer,
A=8,f'(z )
£ (Zein) = f(Zin) (1 = Fiy)
= (0.8808)(1 - 0.8808)
= 0.1049
Ay =8 5 f(Zon) (1 = _ 5i)
=35 (-0.0788)(0.1049)
= -0.0083
A, =8, f'(l-a'nz)
(2 i2) = F(Z )1 = £500)
= (0.9002) (1 — 0.9002)
= 0.09
A, =0.0788 x 0.09 = 0.0071
Ay =8 (20
£ (2 13) = AZ 031 - f(Z_0y)
=5 (0.646)(1 — 0.646)
=> .2286
A, =0.1576 x 0.2286
= 0.0361

Step 8: Weight Updation
Av; = oA X
x=[06080]
A =[-0.0083 0.0071 0.0361)
a=03
Av,, =aA; x; =03 x-0.0083 x 0.6 = -0.0015
Av;, =i, x, = 0.3 x0.0071 x 0.6 =0.0013
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Avy, = oA x, = 0.3 x -0.0083 x 0.8 = -0.002
Avyy = 0AX, = 0.3 x 0.0071 x 0.8 =0.0017
Avjy = 0Ax; = 0.3 x 0.0361 x 0.6 = 0.0065
Avy, = adyx, = 0.0087
Avy =Ap=Avy =0
Avg, = aA) Avp = ad, | Avgy = 0,y

Avy = 0.3 x -0.0023 = -0.0025
Avg, =0.3 x 0.0071 = 0.0021
Avgy =0.3 x 0.0361 = 0.0108

Voew = Vo + AV
v, (new) = v (old) + Av,, =2 - 0.0015 = 1.9985
v y(new) = v y(old) + Av,; =9 + 0.0013 = 1.0013
via{new) = v ;(old) + Av,; = 01 + 0.065 = 0.065
vy (new) = vy, (old) + Avy, = 1 - 0.002 = 0.998
vy(mew) = vyy(old) + Avyy =2 + 0.0017 = 2.0017
Vai(new) = vys(old) + Ayy = 2 + 0.0067 = 2.0087
vy (new) = vy (old) + Ay, =0+ 0=0
vy(new) = vi(old) + Ay, =3 +0=3
vynew) =vyold) + Ay =1+0=1

1.9985 10013 0.085
S v=|0998 20017 2.0087
0 3 I

AW, =adz,
AW, = bz, = 0.3 x 0.0788 x 0.8808 = 0.0208
AW, = 28,2, = 0.3 x 0.0788 x 0.9002 = 0.0212
AW,y = =82, = 0.3 x 0,0788 x 0,646 = 0.0153
AW, (new) = wy,(old) + Aw,, = -1 + 0.0208 = 0.9792
AW s(new) = wy(old) + Aw, =1 +0.0212 = 1.0212
AW (new) = w,(old) + Aw,; =2 +0.0153 = 2.0153
AW, = as, = 0.3 x 0,0788 = 0.02364
w=[0.9792 1.0212 2.0153]
Thus the weights are calculated. The process can be continued upto any specified stopping condition.
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