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Transfer function (type of activate functions) 
 



 



 



 



 



 



 



 



 



 



 



 



Application 

 



 



 



For ( binary input and binary output ) and ( binary input and 
bipolar output ) the Final weight Does not achieve all the Targets 

 



Final Weights 

 



Solution 

 



 



 



 



 



 



 



 



 



 



Step 0:    Initialize weights and bias . 
(For simplicity, set weights and bias to zero.) 
Set learning rate a (0 < a  1).   (For simplicity, a can be set to 1.) 

Step 1:  While stopping condition is false, do Steps 2-6 .  

Step 2: For each training pair s:t, do Steps 3-5 . 

Step 3:  Set activations of input units .                  

Step 4:  Compute response of output unit .                  

Step 5:  Update weights and bias if an error occurred . 

Step 6:  Test stopping . 

 1     If   Y_in >  

         0      If   -  Y_in   

-1     If   Y_in < -  
Y =  

i 
Y_in = b +   X i * w i 

If  (Y  t ) 

W i ( new) = W i ( old) +  a t X i 

b  ( new) =  b  ( old) +  a t 
W i ( new) = W i ( old) 

b  ( new) =  b  ( old) 

else 

 X i  =  S i

If no weights changed in Step 2, stop;       else: continue. 

 



Example 2.11 :  
A Perceptron for the AND function: binary inputs , bipolar targets 
take (a = 1) and (  = 0.2) . 

-Solution : 

 The first epoch 

 



 The second epoch  



 



ADALINE 

•ADALINE (Adaptive Linear Neuron) typically uses bipolar (1 or 
-1) activations for its input signals and its target output 
(although it is not restricted to such values). The ADALINE also 
has a bias, which acts like an adjustable weight on a 
connection from a unit whose activation is always 1. 
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EXAMPLE 

•An adaline for the OR_GATE bipolar input and target  

with the initial weight (0.1)and the learning rate (0.1)  

 



X1 X2 B T YIN T-

YIN 
∆W1 

 
∆W2 

 
∆B 

 
W1 

(0.1) 
W2 

(0.1) 
B  

(0.1) 
ERR
OR 

1 1 1 1 0.3 0.7 0.07 0.07 0.07 0.17 0.17 0.17 0.49 

1 -1 1 1 0.17 0.83 0.08
3 

-
0.08

3 

0.08
3 

0.25
3 

0.08
7 

0.25
3 

0.68
89 

-1 1 1 1 0.08
7 

0.91
3 

-
0.09

13 

0.09
13 

0.09
13 

0.16
17 

0.17
83 

0.34
43 

0.83
356 

-1 -1 1 -1 0.00
43 

-
1.00

43 

0.10
043 

0.10
043 

-
0.10
043 

0.26
213 

0.27
87 

0.24
39 

1.00
8618

49 
E=3.

0210
7849 

 



X1 X2 B T YIN T-

YIN 
∆W1 

 
∆W2 

 
∆B 

 
W1 

(0.1) 
W2 

(0.1) 
B  

(0.1) 
ERR
OR 

1 1 1 1 0.78
473 

0.21
557 

0.02
1557 

0.02
1557 

0.02
1557 

0.28
368 

0.30
03 

0.26
54 

0.04
6470 

1 -1 1 1 0.24
88 

0.75
12 

0.07
51 

-
0.07

51 

0.07
51 

0.35
88 

0.22
51 

0.34
05 

0.56
4301

4 

-1 1 1 1 0.20
69 

0.79
31 

-
0.07

93 

0.07
93 

0.07
93 

0.27
95 

0.30
44 

0.41
98 

0.62
9007

61 

-1 -1 1 -1 -
0.16

41 

-
0.83

59 

0.08
36 

0.08
36 

-
0.08

36 

0.36
31 

0.38
8 

0.33
62 

0.69
8728

81 
E=1.

9849
77 

 



X1 X2 B T YIN T-

YIN 
∆W1 

 
∆W

2 
 

∆B 
 

W1 
(0.1) 

W2 
(0.1) 

B  
(0.1) 

ERR
OR 

1 1 1 1 1.08
73 

0.08
73 

- 
0.00

87 

0.00
87 

- 
0.00

87 

0.35
43 

0.37
93 

0.32
7 

0.00
7621

29 

1 -1 1 1 0.30
25 

0.69
75 

0.06
97 

-
0.06

97 

0.06
97 

0.42
41 

0.30
96 

0.39
73 

0.48
6506

25 

-1 1 1 1 0.28
27 

0.71
73 

-
0.07

17 

0.07
17 

0.07
17 

0.35
23 

0.38
13 

0.46
90 

0.51
4519

29 

-1 -1 1 -1 - 
0.26

47 

-
0.73

53 

0.07
35 

0.07
35 

-
0.07

35 

0.42
59 

0.45
48 

0.39
54 

0.54
1259

99 
E=1.

5499
0132 

 



X1 X2 B T YIN T-

YIN 
∆W1 

 
∆W2 

 
∆B 

 
W1 

(0.1) 
W2 

(0.1) 
B  

(0.1) 
ERRO

R 

1 1 1 1 1.276
1 

0.276
1 

- 
0.027

6 

- 
0.027

6 

- 
0.027

6 
 

0.17 0.398
3 

0.367
8 

0.076
2312

1 

1 -1 1 1 0.338
9 

0.661
1 

0.066
1 

-
0.066

1 

0.066
1 

0.253 0.464
4 

0.433
9 

0.437
0532

1 

-1 1 1 1 0.330
7 

0.669
3 

-
0.066

9 

0.066
9 

0.066
9 

0.161
7 

0.397
4 

0.500
9 

0.447
9624

9 

-1 -1 1 -1 - 
0.324

6 

-
0.675

4 

0.067
5 

0.067
5 

-
0.067

5 

0.262
13 

0.465
0 

0.433
3 

0.456
1651

6 
E=1.4
1741

207 

 



 
 

X1 X2 B T YIN T-YIN ∆W1 
 

∆W2 
 

∆B 
 

W1 
(0.1) 

W2 
(0.1) 

B  
(0.1) 

ERRO
R 

1 1 1 1 1.3939 -0.3939 -0.03939 

 

- 
0.03939 

 

- 
0.0393

9 
 
 

0.4256 0.456
2 

0.393
9 

0.155
1572

1 

1 -1 1 1 0.3634 0.6366 0.06366 
 

-
0.06366 

 

0.0636
6 
 

0.4893 0.392 0.457
6 

0.405
2595

6 

-1 1 1 1 0.3609 0.6391 -0.06391 
 

0.06391 
 

0.0639
1 
 

0.4253 0.456 0.521
5 

0.408
4488

1 

-1 -1 1 -1 - 
0.3609 

-
0.6397 

0.06397 
 

0.06397 
 

-
0.0639

7 
 

0.4893 0.520 0.457
5 

0.409
2160

9 
E=1.3
7808
167 

E=1.37808167 



 



 





 



  



X1 

X2 

Xj 

Xn 

…
. 

…
..

..
.

 

oi 

di 

 di -oi

 

f’(neti)  

r 

c 

x 

  wi 

wi1 

wi2 

wij 

win 

 f(neti)

Continuous  
perception 

+ - 

 



 



 



  



 



Backpropagation 
 

 



  



 



 



 



 



  



 



 



 



 



Genetic Algorithms 
 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



  



Type of selection 

  



 



  



 





 



1-population size        2-crossover rate              3-mutation rate 

1-population size 



  



  



 



 



  



 



 



1) Optimization. 
2) Automatic Programming. 
3) Machine and robot learning. 
4) Economic models. 
5) Immune system models. 
6) Ecological models. 
7) Population genetics models. 
8) Interactions between evolution and learning 

Application of Genetic Algorithms 

  



Questions and Answers 
Q1: Explain type of Activation Function? 

Answer:  

 



 



 



 



Q2: Design AND function using ANN 
Answer: 

Q3: Design OR function using ANN 

Answer: 

 



Q4: Design AND NOT  function using ANN 

Answer: 

Q5: Design XOR function  
using ANN 

Answer: 



Q6: Hebb rule AND function binary input and target 

Q7: Hebb rule AND function binary input and Bipolar target 

Q8: Hebb rule AND function bipolar input and target 

Q9: Hebb rule OR function binary input and target 

Q10: Hebb rule OR function binary input and Bipolar target 

Q11: Hebb rule OR function bipolar input and target 

Q12: training Hebb rule AND function to find truth table 

Q13: Explain the algorithm of Hebb rule  

Q13: Explain the algorithm of perceptron rule  
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For ( binary input and binary output ) and ( binary input and 
bipolar output ) the Final weight Does not achieve all the Targets 

 



Final Weights 

Answer Q  



Answer Q  



 



 





 



 



 



 



  اسئلة تخص الخوارزميات الجينية



 





 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



  



 



 



  



 



 









 







 مع تمنياتنا لجميع الطلبة بالنجاح 

 
 


