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LS L B2 HSCIERNSE
TES Estay HH At® & & (prior odds) / AtF =& (posterior odds)
AZ e
EF- 1
HE =E
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H 018 o PO FBA HA
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HA 3
HA =
o [}
==2Hao X| A 59
» = o
< SEA/dol el
- okt A

’d(weak implication)O|L
association) @l X|Alo| B3

ex. IF(=71)QF THEN(F|sljof &

= 2 & (certainty degree) AtE

SH

o
ot

t off ot

= H|0|= 2| (Bayesian theorem) A2 HE 3

« R Ao A8
« X}¢10f(natural language)&=

(imprecise)
ex. XtZF(frequently), 2 CH(big), £

= I{X| 0| 2(fuzzy theory) AtE HH

Ct(heavy)
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» B3tAldo| 219l - cont.

E2tH 5l HL(incomplete)
= "HHX|X|

14

=2

A& El(missing) H|O|E{0f 7|4tst
[o] X=) _$_

%2 Z(unknown)’'© 2 7tFESE1, ZALE QI

(approximate reasoning) %3

FA

[

8.1

Jlot

L

% 2t & (certainty factor)
= fE(rule)t At (fact)2| ME|IHEE [-1,1] 72t ZRE B
o 1 (BEHEH ME), -1 (A E4)

- TAIDE ARG HAE cf 20

& :IF A THEN B cf(r) IF the sky is clear

o AMA! A cf(4) IHEN the forecast is sunny {cf 0.8}
« =8 21t B cf(B)

« BAIE Zo| 02 g Sof

—1.0 : L} OfL|C} (definitely not)

= —0.8: 79| =4lE| OfL|C} (almost certainly not)
= —0.6 : OfOf OFL| Z40|LC} (probably not)

= —04: 0{/™ Ot ZI0|C} (maybe not)

= —0.2 ~ 0.2 : 22ZIC} (unknown)

= 04:0{HEH OH Z{0|C} (maybe)

= 0.6 : 00+ 13 Z40|LCt (probably)

= 0.8 : 79| =AIBIC} (almost certainly)

= 1.0 : AL} (definitely)
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IF ATHEN B cf(A - B)
A cf (4)
B cf(B) cf(B) = cf(A)xcf(A - B)

IF Aand B THEN C ¢f(A - B)
A cf(4)
B cf(B)
C ¢f(0)

¢f (€) = min{cf (4), cf (B)}xcf(A - B)

IFAor BTHENC cf(4 > B)
A cf (A)
B cf(B)
C cf(0)

¢f (€) = max{cf(A), cf (B)}xcf(A = B)

ot

1A E

%+ TE0f CfE £2 Zte| HAE - cont.
IF sky is clear
AND the forecast is sunny
THEN the action is 'wear sunglasses’ {cf = 0.8}

]

'sky is clear’ ¢f = 0.9,
‘the forecast is sunny’ ¢f = 0.7

‘wear sunglasses’ ¢f = minf{0.9,0.7} x 0.8 = 0.7 X 0.8 = 0.56

IF  sky is overcast
OR the forecast is rain
THEN the action is ‘take an umbrella’ {cf = 0.9}

‘sky is overcast’' ¢cf = 0.6
‘the forecast is rain’ ¢f = 0.8

‘take an umbrella’ ¢f = max{0.6,0.8} x 0.9 = 0.8 x 0.9 = 0.72
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IF A THEN B cf(A > B)
A cf (A) cf1(B) = cf (A)xcf(A - B)
B cf(B)
IF C THEN B cf(C > B)
C C
- E;EB; ¢fo(B) = cf(C)xcf(C ~ B)
cfi+cfax(1—=cfi) ifch>0andcfz >0
B S cfi +cf2 aoo o £ cf (cfi.cfz)
TR H= T min|cfi].|cf2]) ekl __08-06 _
¢fi+chrx(1+cfi) ifcfi<Oandcf <0 - 1-min[08,06]
@
Sl= H} E S} Al IiI o
8.2 =E7|H StA/d 5o

< =& (probability)
= O] AtHO| Yoid 7tsd

o MLiHI= 2HE(relative frequency probability)
— "I FO|X} #&(frequentist probability)
- FH de 3| oiH] 2t Aol JoiH g
B2t S

EPLEL! e
o FZHE BHE (subjective probability)

.|
— 2 EE AUZ9| & (degree of belief)




SI= H} BESIAIM T &
2578 2=dd HY
< gt & (joint probability)
* P(A,B), P(ANB), P(4B)
= A A2} B7F SA0] YojE =E
= 0.
o A KHEY FARTE B B FHR FARTE 25
_9 _
o P(A,B)—36—0.25
(L) (1.2) (1.3 (L4 (15 (1.6)
(2,1) (2.2) (2.3) (2.4 (2,5) (2,6)
(31 (32 (33 (3.4) (35) (3.6)
(41) (42) (43) (44 (45 (4.6
(51) (52 (53) (54 (55) (5.6)
(6.1) (82 (63 (6.4) (65) (8.6)
StE7|8 2=td/d 59

% ZZE =& (conditional probability)
= P(4|B)
= B7} FO|E I A7t Lol =&
P(ANB) P(AB) P(A.B)

PAIB) = =55 = "pB) = PE) where P(B) > 0.

Dy

A: S FAR9|e] 20| 8ol
B: X WA A9l 30/ct

(L. (L.2) (1.3) (14 (1.5 (1.6

2, (22) (23) 24 (25 2.6) P(A B) 1/36 1
[BD G2 B3 GH 35 G| P(A|B) = L L= =

@0 @2 @3 @EdH @5 @6 P(B) 6/36 6

5.y (5.2) (53) (B4 (55 (5.6

6.1) (6.2) (63) (6.4) (6.5 (6.6)
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0| = 72| (Bayesian theorem)

B | L
[
_ P(BIA)P(A)
”mm__Tﬂﬁ_'
2
) P(A,B) _ P(B|A)P(A)
P(A|B)= PE) (5]

* AtZ =& (posterior probability)
* 7= E(likelihood)

» AtZ=HE(posterior probability)
* S 7{(evidence)

SIE7|H} BSIAIM S
2E7\4 E=4dd 59
= o . [ I
2 0|8% 7o E4d EH
HZ7toll 2let 2t & of tiet & 7HsE LS, R 7tsk LNt #
1% :4->B ; Sy
¥ today is rain
THEN tomorrow is rain
2 75 (likelihood of sufficiency)
P(AIB) LS — p(today is rain | tomorrow is rain)
e IS = “ O pltoday is rain| tomorrow is dry)
P(A|-B)
=l N _ Pltoday is dry | tomorrow is rain)
=8 7|‘° |IkE|IhOOd of neceSSIty) LN = pltoday is dry | tomorrow is dry)
P(—
o LN = 254
P(=A|-B)
A = 2 AW O3 Rule: 1 |
*H‘;‘i‘ (pI’IOI’ probablll y) F,'-O:I lL today is rain {LS 2.5 LN ._6}
THEN tomorrow is rain {prior .5}
Rule: 2
IF today is dry {LS 1.6 LN .4}
THEN tomorrow is dry {prior .5}
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2578 2=dd HY
+ BB 0|8 FA| BHMY EY
* 7% :A-B Rule: 1
IF today is rain {LS 2.5 LN .6}
- AI‘H %-E—(prior OddS) THEN tomorrow is rain {prior .5}
R _ _P®B)
0(B) = 1-P(B)
O(tomorrow is rain) = % =1.0
= AlE & E(posterior odds) T
* O(B|A) =LS x0(B)
* 0(B]=A) = LN x 0(B) O(tomorrow is rain | today is rain) = 2.5 x 1.0 = 2.5
- A% BE
0(BlA)
* P(B|A) = 1+0(BlA) 2.5
p(tomorrow is rain|today is rain) = =0.71
. P(B|-4) = 0(B|~4) 1+25
T Tro(Bl-4)
@
8.3 I{X| O|&2
+ UPE
- Xofe| Eof(word)s Fitol 3Nl BH
« SR E AASAY e
o AtSAE T o= RS el A4 StLt

= Udl FlSk(crisp set, classical set) X
o A4 xz= XOf| FAHLEx € X), XOf| £3}X] ZAHLEx ¢X) & T StLt
- Zgto] Bt AAE R,
Hgtol fa0= 1, |ATt OfH Z40)= 02 A& (membership)




x| O] &

A AH vs L EHO|

» M (degree)l| =X

= I X| &ehfuzzy set) =

< JWEOILE HFEIL &Y OIZH (=210 X = BCt

Name

Chris
Mark
John
Tom
David
Mike
Bob
Steven
Bill
Peter

x| o] =

< I X| &gt (Fuzzy Set)

271 B Ql(collection)df] 0= HE £3ICH= A
7{%10| OfL|2} O HE=

ng-" L X} cc

o -

Moz A

Ha o

2™ & (membership degree)= [0,1] H2|2| A

Degree of membership of ‘tall men’

Height, cm

208
205
198
181
179
172
167
158
155
152

COCOOORrRRERRERE

Degree of membership
Crisp Fuzzy

1.00
1.00
0.98
0.82
0.78
0.24
0.15
0.06
0.01
0.00

image : Michael Negnevitsky
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x| o=

& AZHEE AT A& (linguistic term)2| EH
P o+ O|Ct(average), = CHtall)o| &®H

o

2L d

1.0
=]
@ 0.8 Short Average
£
506
E
6 04—
@
]
0.2~
@
a

0.0 1 1 1 1
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(a) Height, cm

1.0
a
g 0.8
EO-E’ Short Average
5 0.4
X
E]nO.Z—
S 00 L SN
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image : Michael Negnevitsky (b) Height, cm
x| O] &
+ O3S T X4 BN
- OIS HAITBO A%ESE EN WX A (fuzzy rule) AL
= Qoo 7|zl LSS S FE O,
XL F20| TH5of

IF wind is strong

THEN sailing is good .
ilingis g low high

IF project_duration is long

THEN completion_risk is high

IF speed is slow
THEN stopping_distance is short
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Rule: 1 Rule: 1

IF speed is > 100 IF speed is fast

THEN  stopping_distance is long THEN  stopping_distance is long
Rule: 2 Rule: 2

IF speed is < 40 ¥ speed is slow

THEN stopping_distance is short

or

THEN stopping_distance is short

At 73

ox| 7%

x| o] =

% I X| FEE(fuzzy inference)

- A484E BHE ANYS Aot HX| FAE0 28

pe b
* XIZ U™ i) Xl EEE 4

Rule: 1

IF xis A3

OR  yisBl P EL]
THEN zis C1 X
Rule: 2 1

IF xis A2 05 Al 12
AND yis B2 0.2}t

THEN zis C2 0 X1
e
IF xis Al

THEN zisC3

image : Michael Negnevitsky
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x| O] &

© HE| 22

1 1 1.0 T
A3 B1 e1\ /e2\ /[ c3 1
0.0 0.1 orR \0.1 c1
o x X o R v ‘ma"’/}*;) ] z ™
Rule: 1 x y / 0 z
IF xis A3 Rule 1: IF xIs A3 (0.0) OR yIs 61 (0.1) THEN z|s €1 (0.1) zIs C1(0.1) }
OR yis Bl 1, ) s .
THEN zis Cl1 A ! 207 —— Tle1\ /e2\ /e3 e
| 02 I B2 1 AnD 10.2 0.2 bt
Rule: 2 i i |(mm>/ JANEVAN 5 '
IF xis A2 0 i X o0 yi Y 0 z _
o Rule 2: IF xis A2 (0.2) AND s B2 (0.7) THEN 2is €2(0.2) [zec202]
AND yisB2
THEN zis C2 1 1 — 1
MmN des o oslet)je2\/jesl | Jec3
Rule: 3 ’
IF xis Al 0 x—l X 0 z 0 z
THEN zis C3 Rule 3: IF xis A1 (0.5) THEN 215 C3(0.5) 2153 (0.5)
1z
H| T X| 8}(defuzzification) 08155
27FUA L 0 018 !
HXHE > X2 =
+rzEa
z1
image : Michael Negnevitsky
mX| O| &
% TI- x
< HX| F2 1
=
- 2t Ao mAQ| BHE HE AN
1r ,
‘a2 1 /9:1,,
| 92 | B2 | |ap\
1 H (min)
0 x1 X (o] y1 Y
=] = o 5l= H 3| =
» RARO HEFHEO S5t HER HXHY EF
1
\ c1 c2 ;/CB
AND \0.2|
(min) /
0 z
o — o
- 2 FHM E5E HXFYO
1 1
c1 c2
04 020/ \ |
o Z 0 4

EEFEE
A
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image : Michael Negnevitsky
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x| O] &

IF service is poor OR food is rancid THEN tip is low
IF service is good THEN tip is average
IF service is excellent OR food is delicious THEN tip is generous

poor  good excellent

rancid delicious cheap average generous

oo e

3

- -

ogme ofbaist
Dsgres atbatet

e

o2 3 4 £ & 1 & ¢

service

food tip

% 0. YAEZ El A At

x| o] =

IF service is poor OR food is rancid THEN tip is low
IF service is good THEN tip is average
IF service is excellent OR food is delicious THEN tip is generous
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