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1. Consider two fuzzy sets A and B with the following membership functions, w4 _4 and pg, respectively.

Determine (AN B) U A and sketch its membership function, where

pang = max (0,4 + pp — 1),

paup = min(1, pa + pg),

. and

pz=1-pa.
(20pts)
2. Consider the fuzzy set A with the membership function
z+1, if-1<z<0
(z) = z, if0<z<I;
HAEI=\ —z 42, ifl1<z<2
0, otherwise.
Determine the membership function of A2. (20pts)

3. Consider the generalized modus ponens for fuzzy sets, such that

A/
A— B
B

for fuzzy sets A, B, A’, and B’, where A" and B’ are strongly related to A and B, respectively. Determine
the consequence B’; when A’ is very-A under the Dienes-Rescher implication, such that

pa—p(z,y) =sup(l — pa(z), us(y))

. and the t-function is the infimum, where p4, pup, and p4— p are the membership functions of the sets
A, B, and A — B, respectively. (30pts)



4. Consider a single-rule fuzzy logic system, such that

R: A— B,

where A and B are fuzzy sets with the membership functions

1, ifz <0
palz)=q¢ 11—z, if0<z <1,
0, otherwise;
and
0, ify<1,
pe(y) =qy—1, ifl<y<y
1, if2<y,

respectively. Assume the input is a fuzzy set A’, that is strongly related to A, with the membership

function
1-|z|, f-1<z<];

0, otherwise.

par(z) = {

Determine the corresponding output fuzzy set B’ by assuming the Lukasiewicz inference engine. In
other words, assume the individual-based inference, the intersection logic resolution, the Lukasiewicz
implication, and the infimum as the t-function. (30pts)




/lﬁlﬁmzw /O//LMW*/%: O

/a(ﬁfz@we (= wint (1, figod) #/%7,
= i ( ///{/A"(x))

_win (], 1-peo) N

2 Bk Swrent FOR-98 74
1 COPYRIGH7 &) / 798
iﬁf { P4 ’ng\‘ M
© i- 3 2 1 X
Mane= Wt (O, g =1)
fava=mmin (], prg -/
o “
D 1 /z\z /[‘ ‘7\
4

R

g = /7@?
, .

<



Exmie Soas1on) P98 %

#2— - . ~
® Xy, /?«/LXLO ;
/0y= X, tf Oéve)
ph 9= X42, iy Jexea;

y oVeuke
/l//}2/33"“ %Up (/t/,z}cxsy
3 5=
g @ =l 4x LD, @‘;ﬁz:> Xzf&i/?—
bﬁ‘f

OL > £ |

® i d g’”@@ i D awlw\%/;w;
/{/}cx)/dé = —(7/1+/
@zoz,-xu ) @»X =B X= 5




Bt Sowrons

» 5 | v (7:7&—,—_—5 xﬁy&

/ é,q//z £2

e

eyt |

S ?\@M (@2@ (0_4&4(
frp= S (-4 3")

FitL98 25




/[/6,/7)_ 9’4)/0 (LZ (%/p/(x)
%égcx,w)}

(/%97 =] -
fr = (fp) +/L{,4 ~/ = =9, 04
/Z{,g- —/+//~+—‘(_(_ _/Z%L/
L < (/5




pitiesr Spomons FRy9 4

. 7/QZUQO+’ ' = /’/{4/ =
/0,4)" é’((/?") /ﬂﬂ:é—[/ﬁ'

(2 E7)

WA
2
[)

Ej; /”3f3>> é(g’/F)/f&W /%’Hﬁ):/g/ﬁ)
Eg /13(03 < é(z-z/g';?))-/fw /&/’)/(i) — ;’21[3'@)

z = Mgrp= ox (5 5=/, fgcp)
M R.A=B

[, X¢£O

. §
M= 4 /-X OLxeL]
Fe O /, oo ( | £X)

<
/(Blj): ;6?1 j gng'.éz
I -,Q.ch

Mg (0= é/“/)‘// Sl exe
A o O?%ﬂwf%

lulzaswwz‘cz ju W QUYrke-
/u/y(g): I/Lng /9% /M[Vl [/0/2// 1,7 9,7 X 5 /hﬂ//wé%e/»),, .
gt )

>

)




Bl Ypomow Foiley ¢4
yﬁw pui COXS—

/QB/(W: 9;(3 ((/M[Vl (-//,4’”‘)} /——/U,c;(x)-ﬁ/ﬁ//g/ﬁj»

[-1#0 , x£0,4 €]

=14yt ) xco,/ly<z

/=l + ] L XL , AL
[=U-¥)+O , 0 £eel ,0,4/ |
[= (=) +y-1) , 0lx L), 1/ y&£2
[=U-X)+[ , ©0LxL/, 94’.; ‘

A i / O gt =
| [-O+0 , | 4%, y<&i

[0 ly=D, 14%, ] 2yez

' [—O + | , 14X, ;ZA&
. y L
-1 X & o gL >
7 0 d
‘ / ) XQ_O} Q'é
| X ) OLx £1 Z )
B ”ﬂ el ) 0ZN L] LyLa
X+l OLx &l :24(7%
l ) /4?(/ dé/
61‘ | 7AX/}L&£';2
’ \ 9\ ) IL;( 294(7




B SoleriensS

ERIL 98

7

’g-,J | x W

YeO|xL o X &0 Joz.xz_c Oxel mxu /L)( {' 72X /Ax

///W/ ////////

/4

]
YH | | ,d»L

—Y

/'7"7(,) —1 ind’l
{74 ) «&n—zz_x 2.

AN 170
//////\o o |o

—




FVd A SO/w7eny - Iees 4
><+<j~) , OcX 412-(2-0)

v tu—) = |
» 2] win (1=, %+y=) %/—x ) Lipogyens )

(=¥ =xX+y-| le—p?% , X= = (29)
Q {/%n/z( 7(/)('#)) - |-%X of Czx< )

*'E‘i

ofF )y i (--)=0O X < O
g\ 9= (- = yj OLxt Vo @
MIAE =729 % pexe)
® wit (--)=0, | &X
-
900(»601‘%(-—)):5” (whw ¥:—2—>

@r /—&LZ M,W,)oy < —)
MAIM»W*%HX’ /‘XZ'HZ [[

Wyl 02X L ’/L(?:U)

win (- -)= %/..-y} /(Qa\/.%é/ L(Q

. v (--) =O ) | £X |
o K=y
wp(\/vum (- - )) MM(% ) Wl) (wm@;\,é(p_ag



EXHW #1 Sokwrols £R119¢ 7%

|

o For Bsy; wi()z0; xe-

win (=)= 1H%;  —( <xe o
-z =X 3 Ozx 2z | Lgﬁ
min(--y= O /%

sop lwinc-y) = | (WW X:O)

* 4o Y&l

o plgig)= AMorlghu) , 124 2
o A




