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Operatori insiemistici
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Scelta degli operatori insiemistici
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T-norm 

OP Q RTS UTV W XZY[ \T] ^
boundary: T(0,0) = 0; T(1,a) = a
monotonicity: a

_
c; b

_
d ` T(a,b)

_

T(a,b) 
commutativity: T(a,b) = T(b,a)
associativity: T(a,T(b,c)) = T(T(a,b),c)

T-conorm
OP Q RTS UV W XZY[ \T] ^

boundary: S(1,1) = 1; S(0,a) = a
monotonicity: a

_

c; b

_

d ` S(a,b)

_

S(a,b) 
commutativity: S(a,b) = S(b,a)
associativity: S(a,S(b,c)) = S(S(a,b),c)

a%b cedf g dh a%i b djkl
m n o%p nqrs
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Scelta degli operatori insiemistici (2)
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T-norm
Minimum: min(a, b)
Algebraic product: ab
Bounded product: max(a 

2
b 3 1, 0)

T-conorm
Maximum: max(a, b)
Algebraic sum: a 

2

b 3 ab
Bounded sum: max(a 

2
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Sistemi in f er en z ia l i sf u ma ti

� ��� �  �! "# ! $%� &(' )' * +, -(. / ' 0 . 1 /(. 2 *, -. 3 465 . . - -(. +7 , - 3. / , 8 - 4 ' 9 , *. 3' * 4

4 1 + 4 , 0 4 + 3 4 7 4 9: ; , + + , *, 0 , 8 - 4�' 4 1< : . / *. 3.

7 ' 1 + 4 / , *. 1 / ' 4 + 4 + 3, 0 4 4 1 ), *, 1= 4. - 4 + ): 0. 3 4

> ?@ AB BC DFE @6G HG E IG JC J KG L J M

N O' 1 ' + 4 + 3, 0 4 . *, 8 ' - ,

> PFQ RS PFT P S T U S Q UV UW W V XT XQ Y UZ PF[ Q X YV U\ P Y X PFQ T P X\ P T ]S \ U Y P

> W XV ^ X_ HG LG J JG X ^ X I` E JG a AG E BG

N b ' - 3' : +. 3 4 1 , 4 + 4 + 3, 0 4 / 4 7 ' 1 3 *' - - ' . : 3' 0. 3 4 7 '



� � �� � �� � � �� � 	
 ��� � �� � � �  � � �� � � � �� � �

�� � �� �� � �� �� ��  !

Sistema di M amdan i
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5 687 9: 7 ;7 < <7 =7 >? @ > @ A > B7 : <7 CD B7 C @ > 687 @ < <7 : =DE A @ > A

F A G8H IJ H HK L M MON P MQ P P8R HS TVU =7 > ? @ > @ 9 : @ 9 D ? D B A D A C @ > <7 ? W 7 > B A

F < A CD 6 C @ 6 D 6X W > A @ >7 Y 7 6 67 C @ > <7 ? W7 >E 7

Z[\ ]^_ ^ [ \ ^\ `

A1

z1

A2

z1
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z2

B2

z2

z1=a z2=b
C1

u
C2

u

a

1

a

2

b

2

c

2

c

1

b

1

u

û

z1 is a z2 is a

defg hji

if (z1 is A1)
and (z2 is B1)
then (u is C1)

if (z1 is A2)
and (z2 is B2)
then (u is C2)

a

1 = min( b

1, 

c

1)

a

2 = min( b

2, 

c

2)

k(u) = max(min(C1, 

a

1), min(C2, 

a

2))
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Sistema di Sugeno
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R

1

R

2

S

2

T

2

T

1

S

1if (z1 is A1)
and (z2 is B1)
then u = f1(z1, z2)

if (z1 is A2)
and (z2 is B2)
then u = f2(z1, z2)

z1 is a z2 is a

û = U

1 f1(a, b) + U

2 f2(a, b)
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Sistemi logici sfumati
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Un’ipotesi esplicativa
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BCD E BF F G HID FD J

Long(x)

All conceivable walks

BCD EKL J GNMO I KL PK IQ

RK CS E BF F G HID FD JF

Long(x)

All conceivable walks

J TD F K RD EKL J GNMO I KL PK I Q

UWVX YZ[ \ ]W^_ _ ` \^ aWbc def gh i ^ ]Wj
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Un’ipotesi esplicativa (2)

� ��� � ! " � "# $ #% & ' #�( )  � $* � � � ! � # � % +, , � - + $ $ + - +( . # , # !/ #

0 132 435 6 7 8:9 1; <;>= 82 13? 4 = 9 @ @? 8 8:9 A B? 7? C2 6= 9

D EFG H D HI JIKLMION K F I HQP K IG R S TU

All conceivable walks

VW XY Z

Long(x)

[

Long(m) = \(Long(x) 

]

(length(x) = m))

Long(x)^ Long(x)

\ _`

VW XY Z
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Riferimenti
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