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%% Preparation
clear all, close all, clc,

%% Loading Data

Rule60 = xlsread('CM 11.xlsx',K1l);
Rule90 = xlsread('CM 11.xlsx',6 2);
Rulell0 = xlsread('CM 11.xlsx',63);
Rule250 = xlsread('CM 11.xl1lsx',64);

%% Plotting

figure, set(gcf, 'Position',[100 100 1000 500])

subplot (221),

image (255*Ruleb60) , title('Rule 60'), axis off, colormap(vga),
subplot (222) ,

image (255*Rule90), title('Rule 90'), axis off, colormap(vga),
subplot (223),

image (255*Rulell0), title('Rule 110'), axis off, colormap(vga),
subplot (224) ,

image (255*Rule250), title('Rule 250'), axis off, colormap (vga),
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Input#l ——

—— QOutput
Input#2 ——

B :OSJ“‘o’ f‘.’ 60 - « - -
‘é 4 a0d © 1
$°9)9 )Iop Mgoa:

0
0.5 0.2
Gy umyrbdiges: [-0.3 0.7
0.01 -1.1
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I = E WX

i=1
[ 41, WfI>T
Y=Y 21, ifl<T
Wiew = Wold + JBYI

g — +1, 1f answer correct
| =1, if answer incorrect
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. _ ... . . F )
d>gi b .oy 350y 50 (2935 SO 969959 90 Lodlu jloww jlouwy (g yw p1 4l S ‘J (’/
(]

Sl [—0.6  0.8] adgl sluio (555 g ouis o0ld wiglhao o 29,5 g 09,9 4

1 2C 4

I = X, Sadd 11y asicis o
Class  Inputl  Input2 Correct output ;wx ooigel 1y e oy
A 0.3 0.7 1 = { 4_'} g}f E ;
B 0.6 0.3 —1 ’
A 0.7 0.3 ] Whew = Woid + B¥X
B —0.2 —0.8 ]

8 +1, if answer correct
| —1, ifanswer incorrect

=—-0.18+0.56 =0.38 > 0

I=(-0.6 0.8) (g: 3)

Dy=+1 DB =+1 [PWp, = (-0.6 0.8) + (+1)(+1)(0.3 0.7) = (—0.3 1.5)

I=(-0.3 1.5) (_00'36) =0.18+0.45=0.63 > 0

Dy=+1 DB =-1 D)Wy, = (0.3 1.5)+ (—1)(+1)(-0.6 0.3) = (0.3 1.2)

I=(0.3 1.2)(8';)=0.21+0.36=O.57>0

Dy=+1 DB =+1 LWy, = (0.3 1.2) + (+1)(+1)(0.7 0.3)=(1.0 1.5)

I=(10 1.5)(:3'3) =-0.2-1.2=-1.4<0

Dy=-1EB=+1 D)W, = (1.0 1.5) + (+1)(-1)(-0.2 -0.8) = (1.2 2.3)
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I = iw;x,-

i=1

[ 41, WfI>T

Y=Y -1, ifI<T
Wiew = Wold + 08 ¥Xx

p={ 11

Winitiat = (=0.6 0.8)
W, = (0.3 1.5)
£ W, = (0.3 1.2)
L W, =(1.0 1.5)
L) W, = (1.2 2.3)
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/I = Zn:w,-x!- "

i=1
[ +1, ifI>T
Y=Y -1, ifl<T

Whew = Wold + JBYX

b i e e i e i e e e i e "'7"' R e e i i R e b e e i e e

i kgt

oy Uas JUSww 3l (Delta rule) s g 5ol goucls

.O)ggo
Aw; = n x; (desired — observed)

= +1, if answer correct
\ | =1, if answer incorrect
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http: [ [malefi.semnan.ac.ir 30
F W WY S W W Y N Y Y VY YWY Y Y Y W N Y Y N Y Y Y Y Y Y Y Y Y Y Y Y YYY Y YTYYYYYYYTYYYYYYTYYTYTN



i i i i e e i i i e i i e 7 i e

14

&
&
&
-10 1 1 | 1 1 1 1
-20 -15 -10 -5 0 5 10 15 20
b i e b e b e b e b b . . b i b e b e b
.?. .?. http: [ [maleki.semnan.ac.it 31

i A A A A s A i e e i i i A A A A A B A A A



i i e e i e e i e b b i

g oz 2 (39,5 95l

H ©- O = CM_11B.xlsx - Excel

?EH - O %X
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Foxit Sign in
52 - I v
A B C D E F G H | J K L M N 0 P Q R 5 ]
1 rand slope intercept x_train y_train t_train bias eta wl w2 w3 neuro dwl dw2 dw3 x_test y_test t_test neuro
2
3 | ]
4
5
6
7 L
8
9
10
11
12
13 -

Sheetl o) 4] | [
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i Bobai 00ld (ygim S5 Sl (gl Jgoyd (3955 35l

H = CM_11B xlsx - Excel ? B - O X

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW WIEW Foxit Sign in

SUM  ~ X « f¢ =40*RAND()-20| v
A B C D E F G H | J K L M N 0] P Q R 5 -

1 | rand slope intercept x_train y_train t_train bias eta wil w2 w3  neure dwl dw2 dw3 x_test y_test t_test neuro

2 15921

3 11727

4 |s.8222

5 |16.655

6 |17.576

7 | -8.478

8 |-9.832

9 |4.6821

10 | 18.129

11 [p()-20 |

12

12 -

Sheetl )] 1 3
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o gl Holas oold ST (40,5 5
(Paste options: Values (V) w g0 4 ailows g wole Cawly SlS 40,5 5)

.

H ©- O s CM_11B.xsx - Excel ? B - O X%

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Foxit Sign in

B3 - Jr v
A B C D E F G H | ] K L M N 0] P Q R 5 -

1 rand slope intercept x_train y_train t_train bias eta wl w2 w3 neuro dwl dw2 dw3 x_test y_test t_test neuro

2 -19.2 0.6071

3 | 197 |

4 | .5.453

5 |17.014

6 49271

7 |s8.1488

8 15.08

9 |11.446

10 | -12.13

11 |s5.1103

12

10 -

Sheetl ® 1 3
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Howo jl oo gl p Polai 00lo S 4o )5 (5

(Paste options: Values (V) w g0 4 ailows g wole Cawly SlS 40,5 5)

H - O - CM_11B.xlsx - Excel 2 H - O X

FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Faouit Sign in

C3 - Jr v
A B C D E F G H | J K L M N 0 P Q R 5 -

1 rand slope intercept x_train y_train t_train bias eta wl w2 w3 neuro dwl dw2 dw3 x_test y_test t_test neuro

2 | -11.76 0.6071 0.70441

3 | -14.04 ]

4 | 10.087

5 | -18.32

6 -11.1

7 |5.5027

8 | -3.722

9 | -3.834

10 | 3.554

11 | 17.183

12

12 b

Sheetl ® 1 3
READY B M -—F—+ 100%
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(Paste options: Values (V) & g0 4 yoibonz 9 walo cowl

u”‘)ﬁ"’T bl ol ‘ssol.a sosls 4o ,5 ]

SolS (05 (5)

H - O = CM_11B.xlsx - Excel 2 B — [ %

FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Foxit Sign in

E12 - I v
A B C D E F G H | ] K L M N 0 P Q R S -

1 rand slope intercept x_train y_train t_train bias eta wl w2 w3 neuro dwl dwz2 dw3  x_test y_test t_test neuro

2 |15.565 0.6071 0.70441 -3.724 16.829

3 |17.182 -10.97 18.357

4 | 8.8353 15.283 -0.21

5 | 59018 -3.362 8.6471

6 -11.5 11.712 -5.692

7 | -11.21 -3.465 17.971

8 | -1.249 -12.48 18.096

9 |13.982 18.182 -1.063

10 | -18.24 1.2258 -1.779

11 | -11.62 15.169 -0.165

o - :
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H s CM_11B.xlsx - Excel
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW WIEW Foxit
SUM - X v fl. =|F([DZ*SBSE+SCSZ]>E2,L—1)‘
A B C D E F G H | J K
1 | rand slope intercept x_train y train t train bias eta wil w2 w3
2 | 0.792 | 0.6071| 0.70441 | -3.724 | 16.829 [2,1,-1) |
3 | -5.468 -10.97 18.357
4 12.57 15.283 -0.21
5 |16.729 -3.362 8.6471
6 -7.29 11.712 -9.692
7/ | -5.287 -3.465 17.971
8 |-12.15 -12.48 18.096
9 |7.4675 18.182 -1.063
10 | 7.5013 1.2259 -1.779
11 | -14.62 15.1659 -0.165
12
12
Sheetl @

HBud (S et 512 Jg058 (59,5 99

T EH - O X

Sign in

v

L M N 0] P Q R 5 -
neure dwl dw2 dw3 x_test y_test t_test neuro
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1y plod (glp Gud (WIS fpmad Jg0 9 40 )5 (a5

H ©- O - CM_11B xlsx - Excel 2 H - O X

FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Faouit Sign in

F12 - Jr v
A B C D E F G H | J K L M N 0 P Q R 5 -

1 rand slope intercept x_train y_train t_train bias eta wl w2 w3 neuro dwl dw2 dw3 x_test y_test t_test neuro

2 |18.304 0.6071 0.70441 -3.724 16.829 -1

3 | -12.63 -10.97 18.357 -1

4 | 7.7874 15.283 -0.21 1

5 | 6.9993 -3.362 8.6471 -1

6 | -19.49 11.712 -9.692 1

7 | 28724 -3.465 17.971 -1

8 |17.835 -12.48 18.096 -1

9 | 11.404 18.182 -1.063 1

10 | -19.12 1.2255% -1.779 1

11 | 15.663 15.165 -0.165 1

L — .
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ioiig0l a9 bl ol polio (4o, )l

H ©- 0O = CM_11B.xsx - Excel 2 B - O X

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Foxit Sign in

H3 - I v
A B C D E F G H | J K L M N 0 P Q R S -

1 | rand slope intercept x_train y_train t_train bias eta wl w2 w3  neuro dwl dw2 dw3 x_test y_test i_test neuro

2 5.2 06071 0.70441 -3.724 18.829 -1 1 0.1

3 | 8.3368 -10.97 18.357 -1 | .l

4 | -11.08 15.283 -0.21 1

5 |17.675 -3.362 8.6471 -1

6 | 89636 11.712 -9.692 1

7 | -11.79 -3.465 17.971 -1

8 17121 -12.48 18.096 -1

9 | -11.59 18.182 -1.063 1

10 | -10.07 1.2259 -1.77%9 1

11 | -8.955 15.168 -0.165 1

12
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gl slacyss sl p (Sl Glosls o5 (oS
(Paste options: Values (V) w g0 4 ailows g wole Cawly SlS 40,5 5)

.

H ©- O = CM_11B xlsx - Excel 2 B - M X

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW WIEW Foxit Sign in

K3 - I v
A B C D E F G H | J K L M N 0] P Q R 5 -

1 | rand slope intercept x_train y_train t_train bias eta wil w2 w3  neure dwl dw2 dw3 x_test y_test t_test neuro

2 | 15.446 0.6071 0.70441 -3.724 16.829 -1 1 0.1 -9.109 3.8435 6.822

3 | 94722 -10.97 18.357 -1 I

4 | .5.232 15.283 -0.21 1

5 |-3.426 -3.362 8.6471 -1

6 17.5 11.712 -9.6592 1

7 | -8.111 -3.465 17.971 -1

g8 | -11.74 -12.48 18.096 -1

9 |.-12.21 18.182 -1.063 1

10 | 8.5054 1.2259 -1.779 1

11 | -2.288 15.168 -0.165 1

12

12 -

Sheetl ) 1 v

H M -—F——+ 100%
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(0939 =95 o lp Jeeyd 0,5 Oylg

H = CM_11B xlsx - Excel ? =
FILE HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  Foxit
SUM X« fr | =IF(D2%124E2%1245GS$2%K2)>0,1,-1)
A B C D E F G H | J K L M N 0] P Q R
1 | rand slope intercept x_train y train t_train bias eta wil w2 w3  neuro dwl dw2 dw3 x_test y_test t_test
2 | 1435 o0.6071 0.70441| -3.72416.829| -1 | 1 | 01 |-9.109]3.8435/| 6.822 [0,1,-1) |
3 0.234 -10.97 18.357 -1
4 | 4.0482 15.283 -0.21 1
5 | -19.24 -3.362 B8.6471 -1
6 | 25759 11.712 -85.652 1
7 | -4.695 -3.465 17.971 -1
8 |-17.51 -12.48 18.096 -1
9 | -8.109 18.182 -1.063 1
10 | 18531 1.2259 -1.779 1
11 | -15.56 15.169 -0.165 1
12

Sheetl
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(g ol oyl o i Gl Ja0 s 50,5 3,4

H = CM_11B.xlsx - Excel ? =
FILE HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  Faxit
SUM X S| =D2*SHS2%(F2-12)|
A B C D E F G H I ] K L M N 0] P Q R
1 | rand slope intercept x_train y_train t_train bias ,_eta = wl w2 w3 neuro  dwl dw2 dw3 x_test y_test t_test
2 | -5.004 06071 070441 -3.724 |16.829| -1 | 1 | 01 |-9109 3.8435 6.822| 1 |F2-L2) |
3 | 10.384 -10.97 18357 -1
4 | 7.6733 15.283 -0.21 1
5 |8.2533 -3.362 8.6471 -1
6 | -3.611 11.712 -9.692 1
7 | -7.472 -3.465 17971 -1
8 | -8.295 -12.48 18096 -1
9 | -4.299 18.182 -1.063 1
10 | 17.104 1.2259 -1.779 1
11 | 18.847 15.169 -0.165 1
12

L
L
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(g ol oyl o i Gl Ja0 s 50,5 3,4

H : CM_11Bxlsx - Excel
FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Fouit
SUM X  Jo | =E2*SHS2%(F2-12)

A B C D E F G H | ] K
1 rand slope intercept x_train y_train t_train_ bias . eta = wl w2 w3
2 | -4119 06071 070441 -3.724 16823 -1 | 1 | 01 |-5.109 3.8435 6.822
3 | 5221 -10.97 18.357 -1
4 | 11.647 15.283 -0.21 1
5 | 22132 -3.362 8.6471 -1
6 | -12.16 11,712 -9.692 1
7 | 9.0685 -3.465 17971 -1
8 | 5744 -12.48 18.096 -1
9 | 15.009 18.182 -1.063 1
10 | -7.97 1.2255 -1779 1
11 | -18.87 15.169 -0.165 1
12

Sheetl

L M N 0

neuro dwl dw2 dw3
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Sign in

v
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X_test y_test t_test neuro
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(g ol oyl o i Gl Ja0 s 50,5 3,4

H = CM_11B.xdsx - Excel ? BH - 0O %

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Foxit Sign in

SUM  ~ | X« fr || =5G$2*$SHS2*(F2-12) v
A B C D E F G H | J 4 L M N 0 P Q R 5 -

1 rand slope intercept x_train y_train t_train bias eta wl w2 w3 neuro dwl dw2 dw3  x_test y_test t_test neuro

2 | -4288 06071 070441 -3.724 16.829| -1 | 1 | 01 |-9109 3.8435 6822 1 |0.7447 -3.355|F2-L2] _|

3 | -5.837 -10.97 18.357 -1

4 | -11.32 15.283 -0.21 1

5 | 13542 -3.362 8.6471 -1

6 | -18.98 11.712 -9.892 1

7 | 11.088 -3.465 17.971 -1

2 | 0.5954 -12.48 18.096 -1

9 -12.7 18.182 -1.063 1

10 | 19.283 1.2258 -1.779 1

11 | -11.31 15.16% -0.165 1

12

12 -

Sheetl ® 1 3
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139 el sl Jgoyd 3055 95l9

H s CM_11B xlsx - Excel ?7 B - O X

FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Foxit Sign in

SUM - X v Ji| =124m2 v
A B C D E F G H I J K L M N 0] P Q R 5 -

1 | rand slope intercept x_train y_train t_train bias eta wl w2 w3 neuro dwl I dw2 dw3 x_test y_test t_test neuro

2 | -12.61 0.6071 0.70441 -3.724 16.829 -1 1 0.1 -9.109 | 3.8435 6.822 1 10.74471-3.366 -0.2

3 | 12.295 -10.97 18.357 -1 =12+Mm2

4 | 9.4837 15.283 -0.21 1

5 | -5.807 -3.362 8.6471 -1

6 | -14.76 11.712 -5.692 1

7 | -12.07 -3.465 17.971 -1

& |11.856 -12.48 18.096 -1

S | 8.2246 18.182 -1.063 1

10 | -17.99 1.2258 -1.779 1

11| -7.73 15.168 -0.165 1

12

12 -
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139 el sl Jgoyd 3055 95l9

H = CM_11B xlsx - Excel ? BH - A %

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Foxit Sign in

SUM v X v fr | =124n2 v
A B C D E F G H | J K L M N 0 P Q R 5 -

1 rand slope intercept x_train y_train t_train bias eta wl w2 w3 neuro dwl I dw2 I dw3 x_test y_test t_test neuro

2 |18.897 0.6071 0.70441 -3.724 16.829 -1 1 0.1 -9.109 | 3.8435 | 6.822 1 0.74471-3.356! -0.2

3 | 15.308 -10.97 18.357 -1 -8.364 |=l2+N2

4 | 13.442 15.283 -0.21 1

5 | 39282 -3.362 8.8471 -1

6 | 0.0062 11.712 -9.692 1

7 | 14317 -3.465 17.971 -1

8 |-11861 -12.48 18.096 -1

9 | -1.128 18.182 -1.063 1

10 | -18.77 1.2255% -1.779 1

11 | a.6704 15.165 -0.165 1

12

12 -
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139 el sl Jgoyd 3055 95l9

H s CM_11B xlsx - Excel 7?7 BH - 0O %

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Fauit Sign in

SUM v X « fo| =k2+02 v
A B C D E F G H | J K L M N 0 P Q R 5 -

1 | rand slope intercept x_train y_train t_train bias eta wil w2 w3  neuro dwl dw2 | dw3 X test y test t _test neuro

2 | -7.628 0.6071 0.70441 -3.724 16.829 -1 1 0.1 -9.109 3.8435| 6.822 1 0.7447 -3.3551 -0.2 l

3 | -12.87 -10.97 18.357 -1 -8.364 0.4777 |=K2+02

4 | -18.36 15.283 -0.21 1

5 |17.055 -3.362 8.6471 -1

6 |13.107 11.712 -5.692 1

7 |1s.008 -3.465 17.971 -1

8 | 11.087 -12.48 18.096 =1

9 |18.522 18.182 -1.063 1

10 | 7.4919 1.225% -1.779 1

11 e.1959 15.169 -0.165 1

12

12 -
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1099P =95 o Jeo 8 0 (S

H = CM_11B.xlsx - Excel 7T H - 0O X

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Foxit Sign in

SUM - X W fr | =IF(D3%134E3%1345GS2%K3)>0,1,-1) v
A B C D E F G H | ] K L M N 0 P Q R S -

1 rand slope intercept x_train y_train t_train bias , eta wl w2 w3  neuro dwl dw2 dw3 x_test y_test t_test neuro

2 | 7.6377 0.6071 0.70441 -3.724 16.829 -1 ] 1 | 01 -9.109 3.8435 6.822 1 0.7447 -3.366 -0.2

3 |-1.?2s | -10.97 | 18.357 | -1 | -8.364 | 0.4777 | 6.622 [n,1,-1) |

4 | -17.68 15.283 -0.21 1

5 | 8.3646 -3.362 8.6471 -1

6 | -10.53 11.712 -9.652 1

7 |1.3118 -3.465 17.971 -1

8 | -14.18 -12.48 18.096 -1

9 | 1223 18.182 -1.063 1

10 | -8.732 1.2258 -1.77% 1

11 | -18.74 15.169 -0.165 1

12

12 -

Sheetl () 1 v
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H ©- O - CM_11B.xlsx - Excel ? BH - MO X%

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Foxit Sign in

04 - J v
A B C D E F G H | J K L M N 0] P Q R 5 -

1 | rand slope intercept x_train y_train t_train bias eta wil w2 w3  neuro dwl dw2 dw3 x_test y_test t_test neuro

2 | -6.473 0.6071 0.70441 -3.724 16.829 =1 1 0.1 -9.109 3.8435 6.822 1 0.7447 -3.366 -0.2

3 |14.829 -10.97 18.357 -1 -8.364 04777 6.622 1 2.1534 -3.671 -0.2

4 | 3.1853 15.283 -0.21 1 )

5 | -7.452 -3.362 8.6471 -1

6 | -6.199 11.712 -9.692 1

7 |1.2767 -3.465 17.971 -1

8 | -12.09 -12.48 18.096 =1

9 |19.725 18.182 -1.063 1

10 | -p.832 1.225% -1.779 1

11| -a3.14 15.165 -0.165 1

12

12 -

Sheetl ® 1 3
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H ©- O = CM_11B.xlsx - Excel ? B — [ %

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Foxit Sign in

012 - Je v
A B C D E F G H | ] K L M N 0 P Q R S -

1 rand slope intercept x_train y_train t_train bias eta wl w2 w3 neuro dwl dw2 dw3 x_test y test t_test neuro

2 |17.353 0.6071 0.70441 -3.724 16.829 -1 1 0.1 -9.109 3.8435 6.822 1 0.7447 -3.366 -0.2

3 | -15.97 -10.87 18.357 -1 -8.364 04777 6.622 1 2.1934 -3.671 -0.2

4 | -1.542 15.283 -0.21 1 -6.17 -3.194 6.422 -1 3.0565 -0.042 0.2

5 | -1292 -3.362 8.6471 -1 -3.114 -3.236 6.622 -1 o 1] 1]

6 | -17.76 11.712 -9.692 1 -3.114 -3.236 6.622 1 1] 1] 0

7 | 7.0344 -3.465 17.971 -1 -3.114 -3.236 6.622 -1 o 1] 1]

8 | -15.35 -12.48 18.096 -1 -3.114 -3.236 6.622 -1 o 1] 1]

9 | -5.609 18.182 -1.063 1 -3.114 -3.236 6.622 -1 3.6363 -0.213 0.2

10 | -16.31 1.2259 -1.77% 1 0.5224 -3.448 6.822 1 o 1] 1]

11 14451 15.169 -0.165 1 0.5224 -3.448 6.822 1 o 1] 0
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.

H ©- 0O = CM_11B.xlsx - Excel ? B - 0O X
FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Foxit Sign in
Q12 - Je v
A B C D E F G H | J K L M N 0 P Q R S -
1 rand slope intercept x_train y_train t_train bias eta wl w2 w3 neuro  dwl dw2 dw3  x_test y_test t_test neuro
2 |11.857 0.6071 0.70441 -3.724 16.829 -1 1 0.1 -9.109 3.8435 6.822 1 0.7447 -3.366 -0.2 5.4515 18.839
3 | 1.2665 -10.97 18.357 -1 -8.364 0.4777 6.622 1 2.1934 -3671 -0.2 -4.797 -11.15
4 | -13.65 15.283 -0.21 1 -6.17 -3.134 6&.422 -1 3.0565 -0.042 0.2 1.5809 38.2503
5 |1.2119 -3.362 8.6471 -1 -3.114 -3.236 6.622 -1 1] o o 12.4% 4.0174
6 | 3.1247 11.712 -5.692 1 -3.114 -3.236 6.622 1 1] o o -8.829 18.985
7 | -2.203 -3.465 17.971 -1 -3.114 -3.236 6.622 -1 1] o o 18.502 14.603
8 | 3.7699 -12.48 18.096 -1 -3.114 -3.236 6.622 -1 1] o o 19.821 -17.74
9 | -s.388 18.182 -1.063 1 -3.114 -3.236 6.622 -1 3.6363 -0.213 0.2 7.8046 -5.215
10 | -5.88 1.2259 -1.779 1 0.5224 -3.448 6.822 1 1] o o 7.4453 -7.512
11 | 19.097 15.1659 -0.165 1 0.5224 -3.443 6.822 1 1] o o 7.9424 19.458
12 |
12 T -
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FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Foxit Sign in

SUM - X « Jfe | =IF((P2%$BS2+45C$2)>Q2,1,-1)| v
A B C D E F G H | ] K L M N 0] P Q R 5 -

1 rand slope intercept x_train y_train t_train bias eta wl w2 w3 neuro dwl dw2 dw3 x test y test t test neuro

2 | -17.94 | 0.6071 | 0.70441 | -3.724 16.829 -1 1 01 -9.109 3.8435 6822 1 07447 -3.366 -0.2 |5.4515 ] 18.839 |=IF((P2*|

3 | 19.165 -10.97 18.357 -1 -8.364 04777 6.622 1 2.1534 -3.671 -0.2 -4.797 -11.15

4 | -5.764 15.283 -0.21 1 -6.17 -3.194 6.422 -1 3.0565 -0.042 0.2  1.5809 8.2503

5 13.65 -3.362 8.6471 -1 -3.114 -3.236 6.622 -1 o o o 12.45 4.0174

6 | -7.538 11.712 -9.892 1 -3.114 -3.236 6.622 1 o o o -8.829 18.985

7 |e.1682 -3.465 17.971 -1 -3.114 -3.236 6.622 -1 o o o 18.502 14.603

8 | -9.455 -12.48 18.096 -1 -3.114 -3.236 6.622 -1 o o o 19.821 -17.74

9 | -1242 18.182 -1.063 1 -3.114 -3.236 6.622 -1 3.6363 -0.213 0.2 7.8046 -5.215

10 | -8.7e8 1.225% -1.779 1 0.5224 -3.448 6.822 1 o o o 7.44%% -7.512

11 | -15.72 15.165 -0.165 1 0.5224 -3.448 6.822 1 o o o 7.9424 15.458

12
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BH S

FILE HOME INSERT PAGE LAYOUT

O -

R12 - Ix
A B C D
1 | rand slope intercept x_train
2 |5.7942 0.6071 0.70441 -3.724
3 | 10.398 -10.97
4 | -3.298 15.283
5 |3.5319 -3.362
6 | -6.091 11.712
7 |9.5609 -3.465
8 |17.212 -12.48
9 -8.87 18.182
10 | 10.04 1.2259
11 | 11.892 15.169
12 |
12
Sheetl &)
READY

FORMULAS
E F

y_train t_train
16.829 -1
18.357 -1
-0.21 1
B8.6471 -1
-9.692 1
17.971 -1
18.096 -1
-1.063 1
-1.779 1
-0.165 1

i i e i e i i B i i i e e i i e b i e i i e i i i

1y plod (glp Gud (WIS fpmad Jg0 9 40 )5 (a5

CM_11B xdsx - Excel T EH O - O X
DATA  REVIEW  VIEW  Foxit Sign in
v
G H | J K L M N O P Q R S -
bias eta wil w2 w3 neuro dwl dw2 dw3 x_test y_test t_test neuro
1 0.1 -9.109 3.8435 6.822 1 0.7447 -3.366 -0.2 5.4515 18.839 -1

-8.364 0.4777 6.622 1 21934 -3.671 -0.2 -4.797 -11.15 1
-6.17 -3.194 6422 -1 3.0565 -0.042 0.2 1.5809 8.2503 -1

-3.114 -3.236 6.622 -1 o 0 0 1249 4.0174 1
-3.114 -3.236 6.622 1 o 0 0 -8.829 18.985 -1
-3.114 -3.236 6.622 -1 o 0 0 18.502 14.603 -1
-3.114 -3.236 6.622 =1 o 0 0 15.821 -17.74 1
-3.114 -3.236 6.622 -1 3.6363 -0.213 0.2 7.8046 -5.215 1
0.5224 -3.448 &.822 1 o 0 0 7.4499 -7.512 1
0.5224 -3.448 6.822 1 o 0 0 7.9424 19.458 -1
[ ;
1 3

H M -———F—+ 100%
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H -

FILE HOME INSERT PAGE LAYOUT FORMULAS
SUM X v k

A B C D E F

1 | rand slope intercept x_train y_train t_train
2 | 41629 0.6071 0.70441 -3.724 16.829 -1
3 | 0.4169 -10.97 18.357 -1
4 | -17.36 15.283 -0.21 1
5 | -9.334 -3.362 8.6471 -1
6 | -19.32 11.712 -9.692 1
7 | -11.27 -3.465 17.971 -1
& | 13.087 -12.48 18.096 -1
9 | 6.4972 18.182 -1.063 1
10 | 15.801 1.2255% -1.779 1
11 | -2.728 15.168 -0.165
12

Sheetl

DATA

G

bias

1

REVIEW

H

0.1

CM_11B.xlsx - Excel

|
wil
-9.109
-8.364
-6.17
-3.114
-3.114
-3.114
-3.114
-3.114
0.5224

VIEW

Foxit

]
w2
3.8435
0.4777
-3.194
-3.236
-3.236
-3.236
-3.236
-3.236
-3.448

=IF((P2%51S11402%3)$ 114G 2%5K511)0,1,-1)|

K
w3
6.822
6.622
6.422
6.622
6.622
6.622
6.622
6.622
6.822

| 0.5224 | -3.448 | 6.822 |

L
neuro
1
1
-1
-1

M
dwil
0.7447
2.1934
3.0565

N
dw2
-3.366
-3.671
-0.042

-0.2 |5.4515] 18.839 |

Q

y_test t_test

0 P
dw3  x_test
-0.2  -4.797
0.2 1.5809

1] 12.45

1] -8.829

o 18.502

1] 19.821
0.2 7.8046

1] 7.4499

1] 7.9424

-11.15
8.2503
4.0174
18.985
14.603
-17.74
-5.215
-7.512
19.458

"

R

-1
1
-1

- B0 x
Sign in
hd

LS | =

neuro

|u,1,-1] _I

1005

TFrErw

é hittp: [ [maleki.semnan.ac.it
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AL

H - O s CM_11B.xlsx - Excel 2 B - A x
FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Fouit Sign in

512 - Jx v

A B C D E F G H | J K L M N 0 P Q R 5 -

1 rand slope intercept x_train y_train t_train bias eta wl w2 w3 neuro dwl dw2 dw3 x_test y_test t_test neuro

2 | 0.927 0.6071 0.70441 -3.724 16.829 -1 1 0.1 -9.109 3.8435 6.822 1 0.7447 -3.366 -0.2 5.4515 18.839 -1 -1

3 | -9.636 -10.97 18.357 -1 -8.364 0.4777 6.622 1 2.1534 -3.671 -0.2 -4.797 -11.15 1 1

4 | .7.721 15.283 -0.21 1 -6.17 -3.134 6.422 -1 3.0565 -0.042 0.2 1.5809 8.2503 -1 -1

5 | 1143 -3.362 8.6471 -1 -3.114 -3.236 6.622 -1 o o o 12.45 4.0174 1 -1

6 | -0.417 11.712 -9.692 1 -3.114 -3.236 6.622 1 o o o -8.829 18.985 -1 -1

7 | 7.4867 -3.465 17.971 -1 -3.114 -3.236 6.622 -1 o o o 18.502 14.603 -1 -1

8 | -16.28 -12.48 18.096 -1 -3.114 -3.236 6.622 -1 o o o 19.821 -17.74 1 1

9 | -1668 18.182 -1.063 1 -3.114 -3.236 6.622 -1 3.6363 -0.213 0.2 7.8046 -5.215 1 1

10 | 8.891 1.2258 -1.773 1 0.5224 -3.448 6.822 1 o o o 7.4453 -7.512 1 1

11 | -2.082 15.165 -0.165 1 0.5224 -3.443 6.822 1 o o o 7.9424 19.453 -1 -1
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AL

(2 )l el
H - O s CM_11B.xlsx - Excel 2 B - A x
FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Fouit Sign in
512 - Jx v
A B C D E F G H | J K L M N 0 P Q R 5 -
1 rand slope intercept x_train y_train t_train bias eta wl w2 w3 neuro dwl dw2 dw3 x_test y_test t_test neuro
2 | 0.927 0.6071 0.70441 -3.724 16.829 -1 1 0.1 -9.109 3.8435 6.822 1 0.7447 -3.366 -0.2 5.4515 18.839 -1 -1
3 | -9.636 -10.97 18.357 -1 -8.364 0.4777 6.622 1 2.1534 -3.671 -0.2 -4.797 -11.15 1 1
4 | .7.721 15.283 -0.21 1 -6.17 -3.134 6.422 -1 3.0565 -0.042 0.2 1.5809 8.2503 -1 -1
5 1.143 -3.362 8.6471 -1 -3.114 -3.236 6.622 -1 o o o 12.45 4.0174 1 -1
6 | -0.417 11.712 -9.692 1 -3.114 -3.236 6.622 1 o o o -8.829 18.985 -1 -1
7 | 7.4867 -3.465 17.971 -1 -3.114 -3.236 6.622 -1 o o o 18.502 14.603 -1 -1
8 | -16.28 -12.48 18.096 -1 -3.114 -3.236 6.622 -1 o o o 19.821 -17.74 1 1
9 | -1668 18.182 -1.063 1 -3.114 -3.236 6.622 -1 3.6363 -0.213 0.2 7.8046 -5.215 1 1
10 | 8.891 1.2258 -1.773 1 0.5224 -3.448 6.822 1 o o o 7.4453 -7.512 1 1
11 | -2.082 15.165 -0.165 1 0.5224 -3.443 6.822 1 o o o 7.9424 19.453 -1 -1
L ..
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L/ LA
w

1—%‘//42@)&#%6 1l :f;’AA’

\

L/ LA )
%% Preparation

close all, clear all, clc,

oP

= 4 * rand(1l)- 2; % slope

= 4 * rand(l) - 2; % intercept

__range = [-20 20];

Y line = a * X range + b;

subplot(121), plot(X range,Y line,'g'), hold on,
subplot (122) , plot(X range,Y line,'qg'), hold on,

NU"N

L tr = 10;

X tr = 40*rand(1,L tr)-20;

Y tr = 40*rand(1,L tr)-20;

indl = find (Y _tr >= (a*X tr+b) ); ind2 = find(Y tr < (a*X tr+b) );
T tr = zeros(1l,L tr); T tr(indl)=1l; T tr(ind2)=-1;

e i i e e e e b

1
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bias = 1; % Bias input
eta = 0.1; &% Learning rate
Thr = 0; % Threshold

W = rand(1,3);
for j=1:100,
for i = 1:L tr,
I =W?* [X tr(i); Y tr(i); bias];
Y = sign(I-Thr);
dWw = [X tr(i) Y tr(i) bias] * eta * (T tr(i) - Y);
W=W+ dW;
Weight(i,:) = W;
end

I =W?* [X tr; Y tr; bias*ones(l,L tr)];

Y = sign(I-Thr);

indl = find(Y==1) ;

ind2 = find(Y==-1) ;

subplot (121),

plot (X tr(indl) ,Y tr(indl), 'r*',X tr(ind2) ,Y tr(ind2),'bo'),

4
7
1
1
1
1
4
4
1
4
4
4
L |
1
1
4
1
1
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L ts = 10;

X ts = 40*rand(1,L ts)-20;

Y ts = 40*rand(1,L ts)-20;

indl = find (Y ts >= (a*X ts+b) );

ind2 = find(Y ts < (a*X ts+b) )

I =W?* [X ts; Y ts; bias*ones(l,L ts)];

Y = sign(I-Thr);

indl = find(Y¥==1);

ind2 = find(Y¥Y==-1);

subplot(122),

plot(X ts(indl) ,Y ts(indl), 'r*',X ts(ind2),Y ts(ind2), 'bo'),
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