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1.1

UlopoÐhsh pÔlhc NAND Ta sunaptik� b�rh tou neur¸na eÐnai ta w1=-1
, w2=-1 kai h eÐsodoc katwflÐou eÐnai wj=+1.O neur¸nac xrhsimopoiei wc
sun�rthsh energopo shc thn sun�rthsh McCulloch - Pits :

f(u) =

{
+1, u>=0

0, u < 0

Opìte èqoume u = w1x1 + w2x2 + j = −x1 − x2 + 1, 5
AkoloujeÐ h epal jeush tou neurwnikoÔ diktÔou gia ìlouc tosu dunatoÔc
sunduasmoÔc :
Gia x1 = x2 = 0 u = 1.5 y = f(u) = 1
Gia x1 = 0 ,x2 = 1 u = 0.5 y = f(u) = 1
Gia x1 = 1 , x2 = 0 u = 0.5 y = f(u) = 1
Gia x1 = x2 = 1 u = - 0,5 y = f(u) = 0 .
UlopoÐhsh pÔlhc NOR
Ta sunaptik� b�rh tou neur¸na eÐnai ta w1=-1 , w2=-1 kai h eÐsodoc katwflÐou
eÐnai wj=+0.5 O neur¸nac xrhsimopoiei wc sun�rthsh energopo shc thn sun�rthsh
McCulloch - Pits :

f(u) =

{
+1, u>=0

0, u < 0

Opìte èqoume u = w1x1 + w2x2 + j = −x1 − x2 + 0.5
AkoloujeÐ h epal jeush tou neurwnikoÔ diktÔou gia ìlouc tosu dunatoÔc
sunduasmoÔc :
Gia x1 = x2 = 0 u = 0.5 y = f(u) = 1
Gia x1 = 0 ,x2 = 1 u =- 0.5 y = f(u) = 0
Gia x1 = 1 , x2 = 0 u =- 0.5 y = f(u) = 0
Gia x1 = x2 = 1 u = - 0,5 y = f(u) = 0 .

1.2

H èxodoc tou neur¸na einai C Uc = f(uC) = f(xAwA + xBwB − θ) ⇒
uC = yA ∗ 0.6 + yB ∗ 0.4− 1 kai f(uC) = uC
GnwrÐzontac thn eÐsodo katwflÐou kai thn sun�rthsh enrgopoÐhshc tou neur¸-
na h opoÐa eÐnai grammik  sunep�getai :
yC = yA ∗ 0.6 + yB ∗ 0.4− 1
'Ara gia na upologÐsoume thn zhtoÔmenh èxodo tou neur¸na C prèpei na up-
ologÐsoume ta yAyB
Upologismìc thc eisìdou tou neur¸na:
yA = φ(uA)
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uA = w1A ∗x1A+w2A ∗x2A+w3A ∗x3A+w4A ∗x4A+wA5A ∗x5A− θ ⇒
'Ara yA = φ(7.29) = 1/(1+exp(-7.29) )+1 = 1.
Upologismìc thc eisìdou tou neur¸na B :
yB = φ(uB)uB = w1B ∗ x1B + w2B ∗ x2B + w3B ∗ x3B + w4B ∗ x4B + w5B ∗
x5B−θ ⇒ uB = 2∗0, 22−1∗0, 43−10∗0, 31+4∗0, 92−1∗0, 43−1 = −0, 84
O neur¸nac qrhsimopoieÐ wc sun�rthsh energopoÐhshc thn McCulloch - pits
,�ra
yB = φ(−0.84) = 0
Yc = yA ∗ 0.6 + yB ∗ 0.4− 1 = 0.6− 1 = 0.4

2.

Plhjusmìc Katallhlìthta 'Onoma
00100111 39 A

10101010 170 B

11000111 199 C

01010011 83 D

11110000 240 E

00111100 60 F

00101000 40 G

11010101 213 H

Onom�zoumai ta �toma tou plhjusmoÔ me ta gr�mmata apo A-H. H sunolik 
tim  axiolìghshc upologÐzetai se 39+170+199+83+240+60+40+231=1044.
Oi timèc axiolìghshc gia ta 8 �toma tou plhjusmoÔ :

PA 0.0373
PB 0.1628
PC 0.1906
PD 0.0795
PE 0.2298
PF 0.0574
PG 0.0383
PH 0.2040

qA 0.0373
qB 0.2001
qC 0.3907
qD 0.4702
qE 0.7000
qF 0.7574
qG 0.7957
qH 0.9997

Prèpei na epilegoÔn 8 �toma apo thn gene� 0 ,ètsi ¸ste na prokÔyoun 4
zeug�ria pou ja mac d¸soun ta 8 nèa �toma thc gene�c 1 .
'Eqoume :
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A/A Tim  Epilègetai
1 0.1622 B

2 0.7943 G

3 0.3112 C

4 0.5258 D

5 0.1656 B

6 0.6020 E

7 0.2630 B

7 0.0654 E
Zeug�ria proc exètash gia diastaÔrwsh : B-G , C-D , B-E , B-E .

PaÐrnoume to pr¸to zeug�ri B-G o epìmenoc tuxaÐoc eÐnai o 0.6892 < pi-
janìthta diast�urwshc, ara ja gÐnei diastaÔrwsh sto 0.7482 kai sto 0.4505
B = 101|01|010 , B’ = 10101010
G = 001|01|000 , G’ = 00101000
Gia to deÔtero zeug�ri C - D o epìmenoc eÐnai o 0.0838 < p.j ,ara ja gÐnei
diastaÔrwsh sto 0.2290 kai sto 0.09133
C = 11|00011|1 , C’ = 11010011
D = 01|01001|1 , D’ = 01000111
Gia to trÐto zeug�ri B - E o epìmenoc eÐnai o 0.1524 < p.j ,ara ja gÐnei dias-
taÔrwsh sto 0.8258 kai sto 0.5383
B = 1010|101|0 , B’ = 10100000
E = 1111|000|0 , E’ = 11111010
Gia to tètarto zeug�ri B - E o epìmenoc eÐnai o 0.9961 > p.j ,ara den ja gÐnei
diastaÔrwsh .
Apìgonoi Katallhlìthta pm
A’ = 10101010 170 0.4651
B’ = 00101000 40 0.5
C’ = 11010011 211 0.2267
D’ = 01000111 71 0.5
E’ = 10100000 160 0.5
F’ = 11111010 250 0
G’ = 10101010 170 0.4651
H’ = 10111000 240 0.0581

favg = 164, fmax = 250

A’ = 1 0 1 0 1 0 1 0
Pijanìthta 0.0782 0.4427 0.1067 0.9619 0.0046 0.7749 0.8175 0.8687
Met�llaxh NAI NAI NAI OQI NAI OQI OQI OQI

Metalalgmènoc A� = 01000010
B’ = 0 0 1 0 1 0 0 0

Pijanìthta 0.0844 0.39 0.25 0.80 0.43 0.91 0.18 0.26
Met�llaxh NAI NAI NAI OQI NAI OQI NAI NAI

Metallagmènoc B� = 11000011
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C’ = 1 1 0 1 0 0 1 1
Pijanìthta 0.1455 0.013 0.86 0.57 0.14 0.85 0.85 0.62
Met�llaxh NAI NAI OQI OQI OQI NAI OQI OQI

Metallagmènoc C” = 00010111

D’ = 0 1 0 0 0 1 1 1

Pijanìthta 0.35 0.51 0.40 0.07 0.23 0.12 0.18 0.24

Met�llaxh NAI OQI NAI NAI NAI NAI NAI NAI
Metallagmènoc D” = 11111000
Metallagmènoc E” = 01101110
Metallagmènoc F” = 11111010

G’ = 1 0 1 0 1 0 1 0

Pijanìthta 0.36 0.11 0.78 0.38 0.24 0.40 0.09 0.13

Met�llaxh NAI NAI OQI NAI NAI NAI NAI NAI
Metallagmènoc G” = 01110101

H’ = 1 1 1 1 0 0 0 0

Pijanìthta 0.9421 0.95 0.57 0.0598 0.23 0.35 0.82 0.0154

Met�llaxh OQI OQI OQI OQI OQI OQI OQI NAI
Metallagmènoc H” = 11110001
Opìte o zhtoÔmenoc plhjusmìc gene�c 1 eÐnai :
A = 01000010
B = 11000011
C = 00010111
D = 11111000
E = 01101110
F = 11111010
G = 01110101
H = 11110001

3.

a)

Gia na upologÐsoume to grhgìtero monop�ti apo thn pìlh 1 sthn pìlh 8 me
mèjodo dunamikoÔ programatismoÔ, xekin�me apo thn telik  katastash kai
grafoumai apo poièc upologÐzetai meta gia k�je mia apo autèc k�noume to Ðdio
k.o.k mèqri na ft�soume sthn arqik .
dist(8) = min( dist(5)+10, dist(6)+5 , dist(7)+10 )
dist(5) = min( dist(4)+3 , dist(2)+6 )
dist(6) = min( dist(4)+7 )
dist(7) = min( dist(4)+4 , dist(3)+2 )
dist(4) = min( dist(2)+8 , dist(3)+5 , dist(5)+4 , dist(7)+6)
dist(2) = min( dist(1)+3 )
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dist(3) = min( dist(1)+2 )
Profan¸c dist(1) = 0 kai t¸ra k�noume touc upologismoÔc an�poda.
dist(1) = 0
dist(2) = dist(1)+3 = 3
dist(3) = dist(1)+2 = 2
dist(4) = min( dist(2)+8 , dist(3)+5 ) = min( 10 ,8 ) = 8
dist(5) = min( dist(2)+6 , dist(4)+3 ) = min( 10 ,8 ) = 9
dist(7) = min( dist(4)+4 , dist(3)+2 ) = 4
dist(6) = min( dist(4)+7 ) = 15
dist(8) = min( dist(5)+10 , dist(6)+5 , dist(7)+10 ) = 4 + 10 = 14
O algìrijmoc br ke swst� thn lÔsh 1 - 3 - 7 - 8

b)

Me ton Ðdio trìpo èqoume :
dist(1)=min( dist(2)+8 , dist(3)+5 )
dist(2)= min( dist(5)+7 , dist(4)+9 )
dist(3)= min( dist(4)+6 , dist(7)+3 )
dist(5)= min( dist(8)+7 , dist(4)+3 )
dist(4)= min( dist(5)+4 , dist(6)+6) , dist(7)+6 )
dist(6)= min( dist(8)+6 )
dist(5)= min( dist(8)+7 )
dist(7)= min( dist(8)+9 )
OmoÐwc dist(8)=0 kai k�nontac touc pollaplasiasmoÔc an�poda èxoume :
dist(5) = 7
dis(6) =6
dist(7)=9
dist(4)= min(7+4,6+6,7+6,) = 11
dist(2)= min(dist(dist(5)+7,dist(4)+9) = 14
dist(3)= min(dist(4)+6,dist(7)+3)=13
dist(1)= min(dist(3)+5,dist(2)+8)=18
O algìrijmoc swst� br ke thn lÔsh 8 - 7 - 3 - 1.
ParathroÔme pwc oi dunamikoÐ algìrijmoi brÐskoun tin grhgorìterh lÔsh kai
eÐnai merikèc forèc kalÔteroi apo touc �pleistouc algìtijmouc alla èxoun
polÔ megalÔtero upologistikì kìstoc

g.

Apo ta parap�nw erwt mata eÔkola parathroÔmai pwc to zhtoÔmeno monop�ti
eÐnai to 1 - 3 - 7 - 8 - 7- 3 - 1.
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