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Mamdani Method

Product-Sum

IF-THEN

2

1

IF-THEN ( )

5) 6)

IF-THEN

II. IF-THEN

IF-THEN

RULE 1: IF x1 is A11 and . . . and xj is A1j and . . . and xn is A1n

THEN y is B1
...

RULE i: IF x1 is Ai1 and . . . and xj is Aij and . . . and xn is Ain

THEN y is Bi
...

RULE m: IF x1 is Am1 and . . . and xj is Amj and . . . and xn is Amn

THEN y is Bm (1)

m IF-THEN xj [ r1, r1] (j = 1, 2, . . . , n),

y [ r2, r2] r1, r2

Aij µAij Bi µBi

F ij G

F ij = {µ C[ r1, r1] : x [ r1, r1] 0 µ(x) 1,

x, x0 [ r1, r1] |µ(x) µ(x0)| ij |x x0|ª (2)

G = {µ L2[ r2, r2] : 0 µ(x) 1 a.e. x [ r2, r2]} (3)
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L2[ r2, r2] [ r2, r2] 2
R r2
r2
|µ(x)|2dx <

C[ r1, r1] ij > 0

F =
mY
i=1

nY
j=1

F ij ×Gm (4)

Ai = (µAi1 , . . . , µAin) (i = 1, . . . ,m), A = (A1, . . . ,Am), B = (µB1 , . . . , µBm).

x = (x1, x2, . . . , xn)

Z S

[ r1, r1], [ r2, r2]

(2) (3)

III.

(1) ( )x = (x1, x2, . . . , xn)

[ r1, r1]
n ( )

Mamdani Method Mamdani

4

( 1)

( 2)

( 3)

( 4)

Mamdani Methd min max

Mamdani Methd min

max Product-Sum

7) Mamdani Methd

1,2 Mamdani Methd Product-Sum min
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3,4

( 1) i Ai(x )

Ai(x ) =
n̂

j=1

µAij (xj ) Ai(x ) =
nY
j=1

µAij (xj ) (i = 1, 2, . . . ,m).

( 2) i

AiBi(x , y) = Ai(x ) µBi(y) AiBi(x , y) = Ai(x )µBi(y) (i = 1, 2, . . . ,m).

( 3) i

ABi(x ) =
R r2
r2
y AiBi(x , y)dyR r2

r2 AiBi(x , y)dy
(i = 1, 2, . . . ,m).

( 4) ( )

AB(x ) =
Pm
i=1 Ai(x ) ABi(x )Pm

i=1 Ai(x )
8) 9)

, , ,

Ai, A, B
Bi

µBi

IV.

0

(4)

F , =

(
(A,B) F : x [ r1, r1]

n, i = 1, 2, . . . ,m

Z r2

r2
AiBi(x, y)dy ,

mX
i=1

Ai(x)
)
(5)

,

x [ r1, r1]
n µAij (x)

i = 1, 2, . . . ,m j = 1, 2, . . . , n 0

,

i 0R r2
r2 AiBi(x, y)dy = 0 [ r1, r1]

r1
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V.

(5) F ,

x [ r1, r1]
n (Ak,Bk)

(A,B) (k ) | AkBk(x) AB(x)| 0

( 1) min

i = 1, 2, . . . ,m µAkij
µAij (i = 1, 2, . . . ,m; j = 1, 2, . . . , n)

k Aki Aik sup
x [ r1,r1]n

| Aki (x) Ai(x)| 0

( 2) AiBi(x, y) = Ai(x)µBi(y)

AiBi(x, y) = Ai(x) µBi(y)

( 2)

(5) i = 1, 2, . . . ,m
R r2
r2 AiBi(x, y)dy | Ai(x)|

1 ( x [ r1, r1]
n) Schwarz

| AkBki (x) ABi(x)| =
¯̄̄̄
¯
R r2
r2
y Aki (x)µBki (y)dyR r2

r2 Aki (x)µBki (y)dy

R r2
r2
y Ai(x)µBi(y)dyR r2

r2 Ai(x)µBi(y)dy

¯̄̄̄
¯

1
2

½¯̄̄̄Z r2

r2
y Aki (x)µBki (y)dy

¯̄̄̄ ¯̄̄̄Z r2

r2
Ai(x)µBi(y)dy

Z r2

r2
Aki (x)µBki (y)dy

¯̄̄̄

+

¯̄̄̄Z r2

r2
Aki (x)µBki (y)dy

¯̄̄̄ ¯̄̄̄Z r2

r2
y Aki (x)µBki (y)dy

Z r2

r2
y Ai(x)µBi(y)dy

¯̄̄̄¾
r2
2

2

½¯̄̄̄Z r2

r2
( Aki (x) Ai(x))µBi(y)dy

¯̄̄̄
+ | Aki (x)|

¯̄̄̄Z r2

r2
µBi(y)dy

Z r2

r2
µBki

(y)dy

¯̄̄̄¾
+
2r2
2

½
| Aki (x)|

¯̄̄̄Z r2

r2
yµBki

(y)dy

Z r2

r2
yµBi(y)dy

¯̄̄̄
+

¯̄̄̄Z r2

r2
y( Aki (x) Ai(x))µBi(y)dy

¯̄̄̄¾
r2
2

2

½
2r2k Aki Aik +

¯̄̄̄Z r2

r2
(µBki

(y) µBi(y))dy

¯̄̄̄¾
+
2r2
2

½
r2
2k Aki Aik +

¯̄̄̄Z r2

r2
y(µBki

(y)dy µBi(y))dy

¯̄̄̄¾
4r2

3

2
k Aki Aik +

r2
2

2

µZ r2

r2
|µBki (y) µBi(y)|2dy

Z r2

r2
12dy

¶ 1
2

+
2r2
2

µZ r2

r2
|µBki (y) µBi(y)|2dy

Z r2

r2
|y|2dy

¶ 1
2

=
4r2

3

2
k Aki Aik +

r2
2 2r2
2

µ
1 +

2

3

¶µZ r2

r2
|µBki (y) µBi(y)|2dy

¶ 1
2
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(Ak,Bk) (A,B) (k )

k Aki Aik 0

Z r2

r2
|µBki (y) µBi(y)|2dy 0

lim
k

sup
x [ r1,r1]n

| AkBki (x) ABi(x)| = 0

( 3)

F ,

| AkBk(x) AB(x)| =
¯̄̄̄
¯
Pm
i=1 Aki (x) AkBki (x)Pm

i=1 Aki (x)

Pm
i=1 Ai(x) ABi(x)Pm

i=1 Ai(x)

¯̄̄̄
¯

1
2

(¯̄̄̄
¯
mX
i=1

Ai(x)

¯̄̄̄
¯
¯̄̄̄
¯
mX
i=1

Aki (x) AkBki (x)
mX
i=1

Ai(x) ABi(x)

¯̄̄̄
¯

+

¯̄̄̄
¯
mX
i=1

Ai(x) ABi(x)

¯̄̄̄
¯
¯̄̄̄
¯
mX
i=1

Ai(x)
mX
i=1

Aki (x)

¯̄̄̄
¯
)

1
2

(
m

mX
i=1

(| Aki (x)|| AkBki (x) ABi(x)|+ | ABi(x)|| Aki (x) Ai(x)|)

+mr2

mX
i=1

| Aki (x) Ai(x)|
)

m
2

mX
i=1

| AkBki (x) ABi(x)|+
2mr2

2

mX
i=1

| Aki (x) Ai(x)|

F ,

VI.

I f L

x, y I |f(x) f(y)| L|x y|
min

10)

10)
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Ai AiBi (i = 1, 2, . . . ,m)

ABi , i x, x0 [ r1, r1]
n

| ABi(x) ABi(x
0)| ABikx x0k

| Ai(x) Ai(x
0)| ikx x0k

| ABi(x)| r2,
Pm
i=1 Ai(x)

| AB(x) AB(x0)| =
¯̄̄̄Pm

i=1 Ai(x) ABi(x)Pm
i=1 Ai(x)

Pm
i=1 Ai(x0) ABi(x0)Pm

i=1 Ai(x0)

¯̄̄̄

m
2

mX
i=1

| ABi(x) ABi(x
0)|+ 2mr2

2

mX
i=1

| Ai(x) Ai(x
0)|

m
2

mX
i=1

ABikx x0k+ 2mr2
2

mX
i=1

ikx x0k = m
2

Ã
mX
i=1

ABi + 2r2

mX
i=1

i

!
kx x0k

VII.

IF-THEN

( )

11)

( )

IF-THEN

Center of Sums Method Center of Largest Area Method First of Maxima Methd Max

Criterion Method 12) 13)
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