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Fuzzy Sets, Logic and Systems & Applications

Lecture 16

Properties of Fuzzy Sets

Welcome to lecture number 16 of Fuzzy sets, Logic and Systems and Applications. So,
here we are in the continuation of Properties of classical and Fuzzy Sets where we have
seen that the properties listed here all are holding good for classical sets. Whereas, we are
here seeing that some of the properties like law of contradiction, law of excluded middle,
absorption of complement, these three properties out of all mentioned here are not holding

good for fuzzy sets.
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Properties of Classical and Fuzzy Sets

Property CLASSICAL SETS FUZZY SETS
Law of Contradiction v | A~ A =g Arnded
Law of Aud=X Avdea X
Idempotency " {nd=AAdod=A (A=A AdoA=A
lovolution " ind {-A
Commutativity i~B=B {AB-B | {~B=8B LA B=B { |
— - — — ) . — —
(A B)C (BuC) (A B)C tu(BLC)
Associativity |

(A BYAC {(BAC) (AAB)AC = A(BAC) |

L ANBAC) s (Ao B) A (ALC) L ABAC) (A B)(ALC)
Distributivity /

{AABUC)(ANBhAANC) {AABUC) s (AABYANANC)
e — s SO T b 3 2o/ ek il Y

i~B J J B i
Absorption / g, ) 4 '
i (AuB)- A {(AuB)= A
Au(ArB)eauB A(A~B)e AR
Absorption of Complement
v’ | An(AuB)=AnB Ar(AuB)s AnB

o8 {8 o8 {8

{inBeALB B A B

DeMorgan's Laws

So, so far we have covered Law of Contradiction, Law of Excluded Middle, Idempotency
property, Involution, Commutativity, Associativity, Distributivity, Absorption,

Absorption of complement.
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10. Demorgan’s Law of Union

For crisp sets A and B,

B

o]

AN

AU
For fuzzy sets A and B,

AUB

o]

An

This is called the “Demorgan’s law” of union.

So, in the continuation in this lecture today, we will discuss DeMorgan’s law with respect
to fuzzy sets. And when we see DeMorgan’s law of union is defined here for crisp sets A
and B as when we take the complement of A union B, this is going to be the intersection

of A complement and B complement.



So, this is holding good for crisp sets we all know. Let us see if we take fuzzy sets whether
the DeMorgans law of union hold good for fuzzy sets or not. Yes it holds good for fuzzy
sets as well. So, if we take two fuzzy sets A and B and we take the complement of A U B,
we are going to get or we are getting the fuzzy set which is a complement A n B. So,
DeMorgan’s law for fuzzy sets also hold good. So, let us now understand DeMorgan’s law
for fuzzy sets better by taking a couple of examples.
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10. Demorgan’s Law of Union

Example 1: Consider the fuzzy sets A and B for a universe of discourse X € [0,10]
as follows:

pa(x) = triangle(x; 2,5,7) — Triangular membership function

Hp(x) = gaussian(x; 3,0.8) — Gaussian membership function
The corresponding plots of fuzzy sets A and B are given below. Verify the
“Demorgan’s law” of union.

A= J pa(x)/x §us . for 2
X % :
?‘n. 3
- § 4
B = J palx)/x _3« =
X
v . oo

So, here we have example which has two fuzzy sets A and B, two continuous fuzzy sets A

and B; A is here and B is here.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A and I with the universe of discourse X € [0,10], the Demorgan’s law of union is
givenby AU B = A N B. The membership function values of A U B and A N B are defined as
— TUF = 1 = max|u,(x), uy(x) Jvx € X
ANE=min[pi(x)ug(x) |ve€X
A B
e AUB =?
$* —e—
I8
di /
s

So, let us now take the A U B which is mentioned over here and then let us see whether
this is equal to or this is exactly the same as the A n B. So, we first find the A U B. So,

since A is here B is here fuzzy set a fuzzy set B, let us find A U B.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A and H with the universe of discourse X € [0,10], the Demorgan’s law of union is
givenby AU B = A N B. The membership function values of A U B and A N F are defined as
iUl 1 —m.n\]y.q-»,;:,,ux|v- exX
A NEB = min[ui(x),up(x) |vx€X
A B

So, to find A U B, we know we superimpose these two fuzzy sets on each other and we

apply max criteria and when we applied max criteria we get A U B as a result here.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A and B with the universe of discourse X € [0,10], the Demorgan’s law of union is
givenby AU B = A N B. The membership function values of AU B and A N § are defined as
TUH = 1 = max|u, (). ug(x) Jvx € X
ANE =minjpi(x),puplx) |vx€X

A B maxfp (), pe(x)
} ™ ' e
i i i
i 3

So, thisis A U B. Now, we have to find the complement of this fuzzy set which will be the

AUB.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A and B with the universe of discourse X € [0,10], the Demorgan’s law of union is
givenby AU B = A N B. The membership function values of A U B and A N B are defined as
AVH 1 —m.n[y.!l).u,,ul]‘h €EX
ANE =min[pi(x),puplx) |vx€X

AUB

A B
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A and I with the universe of discourse X € [0,10], the Demorgan’s law of union is
givenby AU B = A N B. The membership function values of A U H and A N B are defined as
AU = 1 = maxfu, (x). up(x) Jvx € x <
A 0B = min[uy(x), uglx) | vx € X
AUB AUB
< r
A >

So, let us see how does it look like. So, when we have A U B, we just subtract this, we
apply the criteria mentioned here, we subtract this from one. So, we apply for getting A
the A U B, we get 1 minus max of all the corresponding values of membership functions
of A and membership function of fuzzy set B for respective generic variable values in the
universe of discourse of course. So, we see that we have the complement of A union B like

this. Now let’s find out the A here, A here and B here.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A and I with the universe of discourse X € [0,10], the Demorgan’s law of union is
givenby AU B = A N B, The membership function values of A U 5 and A N B are defined as
TUF = 1 = max|u, (x). uy(x) Jvx € X
A NB =min[uylx) uplx) |VvxEX
AUB AUEB

t /‘nR

/BN
A




Let us find out from these two fuzzy sets and see what are we going to get when we take

the intersection of these two fuzzy sets.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A and I with the universe of discourse X € [0,10], the Demorgan’s law of union is
givenby AU B = A n B. The membership function values of A U B and A N & are defined as
AUT = 1 = max|p, (x), uy(x) Jvx € X

ANE =min[puylx) ug(x) |vx€X
AUB AUb
i_J//\\__ J/A\\___ J/\A\L_. \\VN//_—
4
3
T
i. A=?
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A and I with the universe of discourse X € [0,10], the Demorgan’s law of union is
givenby AU B = A n B. The membership function values of A U B and A N B are defined as
AUH = 1 = max|u, (x), uy(x) Jvx € X
ANE = minlug(x), ug(x) |vx€X

AUB AUB
5 o
» 2" t
B :
:i for
5 " B =7
i i

So, A is here is complement of A, I mean A and then complement of B that is B which is

here.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A and I with the universe of discourse X € [0,10], the Demorgan’s law of union is
givenby AU B = A N B. The membership function values of A U B and A N B are defined as
AUl 1 —|n.|\(uv.(|).u,,(n]V- ex
ANE =min[pug(x)ug(x) |vx€X

A B AUB AUB
S e '
i i g i
e 4

A ATy B B2
i for {
g ™ §
| | 4

z

So, the B, this is A we are interested in finding the intersection of these two complements.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A and B with the universe of discourse X € [0,10], the Demorgan’s law of union s
givenby AU B = A n B. The membership function values of A U B and A N B are defined as
AUT = 1 = maxfu, (x). 1y (x) |vx € X
ANEB =minpi(x)puglx) |veeX

A B AUB AUB
. 2. : :
i i
1.
A < B
i i
E 8 AnB =7
H

And let us see what are we going to get when we take the intersection of these two.
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? -
10. Demorgan’s Law of Union
Solution: For fuzzy sets A and B with the universe of discourse X € [0,10], the Demorgan’s law of union is
givenby AU B = A N B. The membership function values of A U B and A N B are defined as
AUT = 1 = max|u, (x), upy(x) v € X
A N B = minfuy(x), pug(x) |vx € X
A B AUB AUB
5., &
i i | ] \
. |
b |
|
A B minfpuy(x), pup(x)] ANKE K
jor 1.
! ™ g
4 1 :" 4

So, we super impose these two fuzzy sets on each other here as we have done and since
we are taking intersection when we apply main criteria we are going to get here this fuzzy

set as the outcome. So, we clearly see here that when we take the A U B and when we take

A N B, we see that these two are same.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A and B with the universe of discourse X € [0,10], the Demorgan’s law of union is
givenby AU B = A N B. The membership function values of A U B and A N B are defined as
AUT = 1 = max[u, (x), py(x) [vx € X
ANE = minjpy(x)pug(x) |vx€X
AUB

As shown in the plots, the Demorgan’s =
Law of Union is verified for fuzzy sets A

and B. i
AnE

So, this way we can since the outcome both the outcomes are equal. So, we can say that

DeMorgan’s Law of Union holds good for fuzzy sets A and B and that’s how this relation

is valid for fuzzy sets.
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10. Demorgan’s Law of Union

Example 2: Let A and B are two fuzzy sets given below for the universe of discourse X =
(1.23.4)

A= 07/1405/24+01/3+06/4 v
B 08/1403/2407/3405/4

Verify the Demorgan’s law of Union for the given fuzzy sets

Solution: For the fuzzy sets, the Demorgan’s law of union is defined as
AUB=ANnA

The elements of above expression are being defined as

LHS: AUH = 1 - max|p,(x), py(x)] vx€X

RHS: AN B = minlpui(x), up(x)) YxEX

Now, let us take an example here with discrete fuzzy sets and see what is happening. So,
here also when we take fuzzy set A and fuzzy set B, and these two fuzzy sets are discrete

fuzzy sets. And when we compute the complement of A U B as it is shown here.
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10. Demorgan’s Law of Union

A 07/1405/2401/34+06/4
B 08/1403/2407/3+05/4
INS: AU B = 1| — max|p,(x), py(x)] YxEX
RHS: AN B = min[pi(x), pup(x)] Yx e X
AVE = max(0.7,08)/1 + max(0.5,03)/2 + max(0.1,0.7)/3 + max(0.6,0.5)/4

08/14+05/2407/3+06/4

> AVUB=(1-=08)/14+(1=05)/24+(1=07)/3+(1-06)/4
—
02/1+405/2+0.3/3 +0.4/4 - (x)
A=03/1405/2+09/34+04/4

B=02/1+07/2+03/3+05/4
= ANEB =min(03,02)/1 + min(05,0.7)/2 + min(0.9,03)/3 + min(0.405)/4
=02/14+05/24+03/3+04/4A=AUB

Hence, AUB=ANRA

The Demorgan’s Law of Union is verified for given fuzzy sets A and B

Val
- __________________________________________________________|

AU B the AU B we are getting the fuzzy set point 2/1 + 0.5/2 4+ 0.3/3 4+ 0.4/4 as a
result. And when we find the A n B so, we find here as aresult 0.2/1 + 0.5 /2 + 0.3/3 +
0.4/4.



So, we see that if we take this as the outcome here of the 4 U B and we see that this is
exactly equal to the same as when we take the A N B. So, we see that the DeMorgan’s Law

of union here also is valid when we take the discreet fuzzy sets A and B.

(Refer Slide Time: 09:19)

10. Demorgan’s Law of Union

For crisp sets A, B and C,
AUBUC=ANnBnC| .~

For fuzzy sets A, B and C,
AUBUC=ANnBnC|
| 1 \

This is called the “Demorgan’s law” of union.

Now, let’s so so, earlier what we were seeing was the De Morgan’s law of union and this
we verified by taking examples of fuzzy sets A and B. Now we are extending this to three
fuzzy sets. So, we all know that for crisp sets also when we take the A U B U C, this is

equaltothe ANB N C.

So, this is same as when we use instead of crisp sets we take fuzzy sets A, B and C, we see
that the DeMorgan’s law of union is valid here or holds good here. So, in other words we

can say for fuzzy sets 4, B, C when we take the complementof AUBUC =ANBnC.

So, these two are valid. So, this is valid for crisp here means the DeMorgan’s law of union
is valid for crisp as well as fuzzy sets when we take more than two fuzzy sets. For two
fuzzy set we have already seen. So, when we increase the number of fuzzy sets here also

this is valid.
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10. Demorgan’s Law of Union

Example 3: Consider the fuzzy sets A, B and C for a universe of discourse X €
10,10] as follows:

Ha(x) = triangle(x; 2,5,7) — Triangular membership function

Hu(x) = gaussian(x; 3,0.8) — Gaussian membership function

He(x) = trapezoid(x; 4,6,8,9) — Trapezoidal membership function
The corresponding plots of fuzzy sets A, B and C are given below. Verify the
“Demorgan’s law” of union.

A= J palx)/x
X

7 o o
i o c
B = Ju (x)/x ! "
A n ‘ {
|
C= Iu. (x)/x b
X / / - o

So, let us now take an example and understand better. So, see here we have A fuzzy set, B

fuzzy set and C fuzzy set.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A, B and (' with the universe of discourse X € [0,10], the Demorgan’s law of union is

gven by AUBUC = A NnBNC. The membership function values of AUBUC and A NENC are
defined as
TURUT = 1 = max|u, (x), up(x), pe(x)|vx € X
A NBNC = minfu(x), ug(x) pne(x)|¥x € X
A B [ 4

3 3 N,
' 3 " AUBU(. —)
o i j*

And let us now, take the complement of A U B U C. So, for getting this, we super impose

these A, B, C fuzzy sets on each other.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A F and C with the universe of discourse X € [0,10], the Demorgan’s law of union is

given by AUB UG = A NnHNC. The membership function values of AUBUC and A NENC are
defined as
TURUT 1 m-\|u|\;l)u|)|v X
AnBnd _mm|u (x), g (x), po(x »|v EX

AEN_E/\EMR

And when we have done this, we see that this looks like this. So, we have to apply the max

criteria.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A, B and (' with the universe of discourse X € [0,10], the Demorgan’s law of union is

given by AUB UG =A NnHNC. The membership function values of AUB UL and A NENC are
defined as

fUB UL l—mt\[u( INTEINT S )]V €EX

A NENC = minfp (x), py(x), m (ly|V EX

max|p, (x), pg(x). e (x)

AEAEJVEMT

And when we apply max criteria, we are going to get this as which is shown by the red
color. So, thisisAU B U C.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A, F and C with the universe of discourse X € [0,10], the Demorgan’s law of union is

given by AUB UG = A nHNC. The membership function values of AUB UL and A NBNC are
defined as
AUBUI 1 = maxfp, (), g (), e (x) v € X
AnBEnt ,mm|u (x), pg(x), po(x )|v EX

AUBUC

EAEA_E /LM

Now when we take the complement of this, so this is exactly the A U B U C. And when we

take the complement of this, we are going to get this as the fuzzy set.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A, and C with the universe of discourse X € [0,10], the Demorgan’s law of union is
gven by AUBUC = A NnBNLC. The membership function values of AUB UL and A NBNC are
defined as
TURUT = 1 = max|u, (x), up(x), pe(x)|vx € X
A NBNC = minfug(x), py(x) pne(x)|¥x € X

A B c AUBUC
™ ™ $ '
{* ™ {
i B

A B (
i 1
g i ' AnBnC =?
4 4 4

Now, let’s take the A n B N C. So, we have A here as fuzzy set B, C.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A, H and C with the universe of discourse X € [0,10], the Demorgan’s law of union is
given by AUBUC = A NnBNC. The membership function values of AUBUC and A NBNC are
defined as
TURUT = 1 — max|u, (x), un (), pe(x)|vx € X
A NBNC =minfpui(x),py(x) pe(x)|¥xEX

A B C
i.. i“ é“ ,;-A
1. 1. 1.
A : < g

AUBUC
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A, and (' with the universe of discourse X € [0,10], the Demorgan’s law of union is
given by AUBUC = A n B NC. The membership function values of AUBUC and A NBENC are

defined as
TUBUT = 1 — maxfu, (x), g (x), pe(x)|vx € X
i NENC =minfui(x), pp(x) pe(x)|¥x€X

A B C AUBUL
, ™ ; e
- 3" ] ]
3 1 '
e t b t

f‘ /‘ A'
§ for
o 3
i i

|

So, let us take the intersection of A. So, A complement we see here, this is 4.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A, and ( with the universe of discourse X € [0,10], the Demorgan’s law of union is

Mewtn s g (o o

given by AUBRUC = A nHNC. The membership function values of AU B U (
defined as
TUBUT = 1 = maxfu, (x), uu(x), pe(x)|vx € X
A NBNC =min[pi(x), pg(x) pe(x)|vyx € X
A B C
!. 1 3
I jo jo
3 1
I 8 '8 |
A B
S & B =2
i~ i~
| i
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10. Demorgan’s Law of Union

and A NBNC are

AUBUL

Solution: For fuzzy sets A and  with the universe of discourse X € [0,10], the Demorgan’s law of union is

given by AUBUGC=A NnBNnL

defined as
AUBUT = 1 = max|u, (x), g (x), pe(x)|vx € X
A NBNC = minfp(x), pgle) pe(x)|¥x €X
A B (
™ foo
g §
i i ]
3 B 3
A B (
for i oo
e - ™
%._ =-. £ o

And then we have B and then we have here C.

The membership function values of AUB UL

[T

and A NBNC are

AUBUC
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A, and C with the universe of discourse X € [0,10], the Demorgan’s law of union is
given by AUB UG = A nHNC. The membership function values of AUB UL and A NBENC are
defined as
TUBUT = 1 = max|u, (x), pp(x), pe(x)|vx € X
A NBENC =min[pi(x),py(x) ps(x)|¥xEX

A B C AUBUC
i 2. .
i I «
t  J t

i B c 2"

i i
i I " ANBnC=?
i i i

So, now we are interested in finding the intersection of these compliments. Let us

superimpose these three compliments on each other which is here.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A, I and C with the universe of discourse X € [0,10], the Demorgan’s law of union is
gven by AUBUC = A NnBNLC. The membership function volues of AVUBUL and A NBNC are
defined as
TUBUT = 1 — max|u, (x), uy(x), pe(x)|vx € X
A NBNC = minfpg(x), ug(x) puelx)|¥x €X

A B C AUBUC
T i " {
* j
" 3

: foe

i {
o foo
3 3 3 3
i~ i j i~

And since we are interested in intersection, we have to apply the min criteria.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A, B and C with the universe of discourse X € [0,10], the Demorgan’s law of union is
given by AUB UL = A NnHNC. The membership function values of AUBUC and A NENC are
defined as
TUBUT = 1 = max|u, (x), pp(x), pe(x)|vx € X
A NBNC =minfpi(x),pug(x)ps(x)|¥x€EX

A B C AUBUC
I i :
B b 3 3

A : B g C : el [ Ce), g (), e r-\i
S S o 2 -
4 1" i“ 1

When we apply min criteria, we see the result which is shown by red color which is here.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A, B and C with the universe of discourse X € [0,10], the Demorgan’s law of union is
given by AUB UG = A NnBNC. The membership function values of AUB UL and A NBENC are
defined as
TUBUT = 1 = max|u, (x), pa(x), pe(x)|vx € X
ANENC =minfpui(x)pylx)p(x)|¥x€X

A B c AUBUC
. 2, 2. : b
- . -
3 i i

) S B - & g AnBné
4 ?.wl i..
: - ..
‘ ! - ! A

So, we see here very clearly that these two outcomes are equal, means when we take

theAUBUC=ANBnNC.
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10. Demorgan’s Law of Union

Solution: For fuzzy sets A H and C with the universe of discourse X € [0,10], the Demorgan’s law of union is
given by AURUC = A NnBNC. The membership function values of AUB UL and A NENC are
defined as
TURUT = 1 = max|u, (x), pp(x), pe(x)|vx € X
A NBNC = minfp(x), pglx) pe(x)|¥x €EX
AUBUC

As shown in the plots, the Demorgan’s =
Law of Union is verified for fuzzy sets
A,BandC.

AnBncC

AUBUC=AnBn(C =

So, this way we can say that DeMorgan’s law of union is holding good for fuzzy sets A, B

and C. Now the same can be checked by taking three discrete fuzzy sets A, B and C.
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10. Demorgan’s Law of Union

Example 4: Let A, B and C are three fuzzy sets given below for the universe of discourse X =
(1.234)

A= 07/1405/2+01/3+06/4 -~ —_— T
B 08/1403/2+07/3+05/4 O
( 04/1 +07/2 4+03/3409/4 et

Verify the Demorgan’s law of Union for the given three fuzzy sets

Solution: For fuzzy sets A, B and C, the Demorgan’s law of union will be given as
AUBUC=ANBNI(

The elements of above expression are being defined as

WHS: AVB UL 1 = maxfp, (x), pa(x), puc(x)) Vx € X

RHS: AN BN C = minlpi(x), pglx), pe(x)) ¥x € X

So, let’s now see what is happening when we take three discrete fuzzy sets. So, let me just
write it just represent this fuzzy set by I here and then by Il here is by IlI here. So, these

three are three discrete fuzzy sets.
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'sL f Uni
10. Demorgan’s Law of Union
A 0.7/1405/2+0.1/3+06/4
WHS: AU B UG = 1 = max|pu,(x), pglx), pe(x)] vx € X
B 08/1403/2407/3405/4
RHS: AN HNC minfp(x), ua(x) pue(x)] Yx € X
C=0A4/1 +07/2 +03/3+09/4
AVBUC = max(0.7.0804)/1 + max(0503.07)/2 + max(0.1,0.7,03)/3 + max(0.60509)/4
=08/1407/24+07/3409/4
= AVBUC=(1-08)/1+(1-07)/2+(1-07)/3+(1-09)/4
=02/1+03/2+03/3+0.1/4 4
A 03/1405/2409/34+04/4 =
B 02/14+07/2403/3+05/4 ¢
Cm06/14+03/2407/3+0.1/4 =
ANnBn( min(0.3,02,0.6)/1 + min(0.5,0.7,03)/2 + min(09,03,0.7)/3 + min(0.4,05,0.1)/4
Pt o ieiaberts
» 3 J
02/1403/24+03/34+0.1/4 fVUB U e
S - — e ——— —
Hence AU B U ( AnBn( ]
The Demorgan’s Law of Union is verified for given fuzzy sets A, B and (

And we are interested in the A U B U C first. So, when we find this as this is mentioned
here so, A the AUBUC =0.2/1+0.3/2+0.3/3 +0.1/4. So, this is what is the

discrete fuzzy set which is outcome of the A U B U C. Now let us find outthe An B n C.

So, first we need to find out the A. So, this A, then this is our B and this is our C. So, these
three are the fuzzy sets or the complements of A fuzzy set B fuzzy set C fuzzy sets
respectively. Now if we take their intersection their intersection means the An B n C. So,
means we have three fuzzy sets, these three fuzzy sets are complements of A, B and C
separately. And when we take intersection we of course, we apply the min criteria and then
when we apply min criteria, we are getting a fuzzy set which is A discreet fuzzy set and
thisis 0.2/1 4+ 0.3/2 4+ 0.3/3 + 0.1/4 and when we see this fuzzy set is exactly same as

we have got here.

So, this fuzzy set is same as the fuzzy set which we have got out of the A U B U C. So, this
way we can say that the DeMorgan’s Law of union for discrete fuzzy set A, B and C is

holding good.
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10. Demorgan’s Law of Intersection

For crisp sets A and B,

B

o]
<
\

AU

AN
For fuzzy sets A and B,

ANB

o1
(
\

Au

This is called the “Demorgan’s law” of intersection.

So, first when we take crisp fuzzy set we all know that DeMorgan’s law of intersection is
valid holding good and when we take fuzzy sets A and B, here also this is holding good
means this is valid. So, when we takethe A N B = A U B. So, this is called the DeMorgan’s
law of intersection and let us now understand this better by taking couple of examples. So,
first we will take two fuzzy sets A and B here. We have A here A fuzzy set here and B

fuzzy set here.
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10. Demorgan’s Law of Intersection

Example 5: Consider the fuzzy sets A and B for a universe of discourse X € [0,10]
as follows

pa(x) = triangle(x; 2,5,7) — Triangular membership function

Hp(x) = gaussian(x; 3,0.8) — Gaussian membership function
The corresponding plots of fuzzy sets A and B are given below. Verify the
“Demorgan’s law” of intersection.

o e
s

A= I pHalx)/x

X

Mesbersbip (
» » ®

Membersbip (o addes
e ey

B= J up(x)/x
X

And let us see how this DeMorgan’s law of intersection is holding good.
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A and H with the universe of discourse X € [0,10], the Demorgan’s law of intersection

Isdefinedas AN Y A U 5. The membership function valuesof A N H and A U B are defined as

A0 B = 1~ min|u,(x), up(x) Jvx € X

A UB = max|p(x), ug(x) |V €X

A B

So, to check that let us first find the complement of A N B. So, here first find the intersect

A N B. So, let us first super impose A and B on each other as it is shown here.
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A and H with the universe of discourse X € [0,10], the Demorgan’s law of intersection

Isdefinedas AN E 1 U B. The membership function values of A N 5 and A U B are defined as

A0 H =1~ min|u,(x), up(x) Jvx € X
AUEB = max{p(x), uy(x) |¥x€X

A B
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A and B with the universe of discourse X € [0,10], the Demorgan’s law of intersection
isdefinedas AN B = A U B. The membership function values of A N B and A U B are defined as

A0 H =1~ minu, (x), uu(x) Jvx € X
A UB = max|pu(x), ug(x) |¥x€X

min [ (x

ANEB —

A B ), dal(x)]
H/\ EJ\ M E X
_— v e o >

And then since we are taking the intersection of course, we will be applying the min criteria

and then we see here we are getting this fuzzy set as A n B.

(Refer Slide Time: 18:53)

10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A and H with the universe of discourse X € [0,10], the Demorgan’s law of intersection
isdefinedas ANH 1 U B. The membership function valuesof A N 5 and A U H are defined as

AN H = 1~ min|u, (), ue(x) vx € X

A U B = max{uy(x), pp(x) |vx € X

A B ANB

Now, let us take the complement of this outcome; let us take the A N B. So, let us see what
are we going to get we had to subtract the respective membership values from one and if

we do that we are going to get this fuzzy set as the A N B.
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A and H with the universe of discourse X € [0,10], the Demorgan’s law of intersection
isdefinedas AN H i U B. The membership function values of A N B and A U B are defined as

ANE =1~ minfu, (x), uu(x) vx € X
A URB = max|u lx), pp(x) |¥x € X

A B ANEB ANEB
i i 3 3
A g B : : 2
i.
. L AUB =2
i i
X

Now, let us find the A and B and then take their union and let us see whether this equal to

the A N B or not. So, let us now start. So, A fuzzy set is here and B fuzzy set is here. Let’s

take the B.
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A and I with the universe of discourse X € [0,10], the Demorgan’s law of intersection
Isdefinedas AN EH 1 U B. The membership function values of A N 5 and A U B are defined as
AN = 1~ minju, (x), up(x) Jvx € X
A UB = maxjpu lx), ug(x) |¥x€X

A B
I -
A g -

ANEB ANE

~

AEY
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A and I with the universe of discourse X € [0,10], the Demorgan’s law of intersection
isdefinedas AN H = A U B. The membership function valuesof AN H and A U B are defined as

AN = 1 —minfu, (x), up(x) Jvx € X
A UB = max|uy(x), pg(x) |¥x € X

A B ANB ANE

I8 e 3 I
v ¥ ’ 5 '

B

i A
3 ,.
| | e 3
4 l. i“ 1

Let us get the A, A is here. This is A and B is here, now we are interested in the A U B.
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A and B with the universe of discourse X € [0,10], the Demorgan’s law of intersection
isdefinedas AN H A U B. The membership function valuesof AN K and A U B are defined as

ANl =1 n\ln|u"( ), itu(x) |vx € X
A UB = max{puy(x), pg(x) |¥x€X

A B ANEB ANE
}“ ".. 'r.. "
- 8 fe 8 V
i J. 1.

3 5 : L
e i
. L. AUB =2
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A and I with the universe of discourse X € [0,10], the Demorgan’s law of intersection
Isdefinedas ANH A U B. The membership function values of AN 5 and A U B are defined as

A0 F = 1~ min|u,(x), up(x) Jvx € X
A UB = max|puy(x), pug(x) |vx € X

ANnB ANEB
b " "
' ™
i i

It means we have to super impose A and B on each other like this and then since we are
interested in the union, we have to apply the max criteria and when we apply max criteria,

we are going to get here this as the outcome.
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A and I with the universe of discourse X € [0,10], the Demorgan’s law of intersection
isdefinedas AN H = A U B. The membership function values of A N H and A U B are defined as

ANE = 1~ minfu, (x), uy(x) vx € X
A UB = max{ui(x), up(x) |¥x € X

A B ANEB ANnE

1. I 1. i |

A : B ; max|py(x), ppl Y )] AuB ‘{
i | for
'S : ! w
i i § i

So, this is the outcome of the A U B and if we see it is very clear that these two outcomes

are same. So, what does this mean? This means thatthe AN B = A U B.
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A and [ with the universe of discourse X € [0,10], the Demorgan’s law of intersection

Isdefinedas AN E 1 U B. The membership function values of A N 5 and A U B are defined as
A0 = 1~ min|u,(x), up(x) Jvx € X
A UB = max{puy(x), ug(x) |¥x € X
ANEB

Law of Intersection is verified for fuzzy
sets A and B.

ANB=AUB -\

As shown in the plots, the Demorgan’s gy , \/ v

So, this way you see here we can say that the DeMorgan’s law of intersection holds good

for continuous fuzzy sets. Now let us check the same for discrete fuzzy sets.
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10. Demorgan’s Law of Intersection

Example 6: Let A and B are two fuzzy sets given below for the universe of discourse X =
(1.23.4)

A= 07/1405/2+01/3+06/4 v
B 08/1403/2407/3+05/4

Verify the Demorgan’s law of Intersection for the given fuzzy sets

Solution: For the fuzzy sets, the Demorgan’s law of intersection is defined as
AnB=AuB

The elements of above expression are being defined as

WHS:ANE =1~ minfu,(x),pg(x)] vxe X

RHS: A U B = max|u (x), up(x)) vx € X

So, we see here if we take two fuzzy sets A and B and we see that we have on the same

lines as we have done in the previous example, we take the A N B. So, A N B is here A N B.
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’ f H
10. Demorgan’s Law of Intersection
A 07/1405/24+0.1/34+06/4
B =08/1403/24+07/3+05/4
WINS:ANE =1 ~minfp,(x), uy(x)] vxeX
RHS: AU B = max|pui(x), up(x)] ¥x € X
ANEB =min(0.7,08)/1 + min(0.50.3)/2 + min(0.1,0.7)/3 + min(0.6,0.5)/4
=07/1+03/24+01/3+05/4
—ty ANB=03/1407/2409/34+05/4
—lp A=03/1+05/2+09/3+04/4
—» B=02/1407/24+03/34+05/4
-3 AUB = max(03,02)/1 + max(0.5,0.7)/2 + max(0.9,03)/3 + max(0.4,05)/4
=03/1+07/24+09/34+05/4=Ank
F=n . 1
HenceANB =AuB |
C— )
The Demorgan’s Law of Intersection is verified for given fuzzy sets A and B

So, this is coming out as 0.3/1 + 0.7/2 + 0.9/3 + 0.5/4. So, this is what we are getting
as the fuzzy set discrete fuzzy set which is coming as the outcome when we take the A N B.
Now let us take the union of the complements the complements of A and B. So, we have

A here B here and | can show it like this by this arrow A4, B.

And when we take union of these two fuzzy sets when we take union of these two fuzzy
sets, so we see that we are getting0.3/1 4+ 0.7/2 4+ 0.9/3 + 0.5/4. If we see here this

outcome is same as the outcome of the A N B.
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10. Demorgan’s Law of Intersection

For crisp sets A, B and C,
ANBNC=AUBUC| &

For fuzzy sets A, B and C,
ANBNnC=AUBuC

This is called the “Demorgan’s law” of intersection.




Now, if we take more than two fuzzy sets so, let us see what is happening of course, here
also the DeMorgan’s law of intersection is holding good. So, and if you talk of crisp sets
A and B, A, B and C these crisp sets the DeMorgan’s law of intersection is satisfied. So,
we do not have to care about crisp sets because when we for crisp sets when we see the
DeMorgan’s law of intersection this is valid. So, so this valid when we say valid means
when we takethe ANBNC=AUBUC.

So, this is valid for crisp sets and when we take fuzzy sets A, B and C here also this is valid
this DeMorgan’s law of intersection is valid. So, this means that if we have A fuzzy set B
fuzzy set C fuzzy set and if we take the AN B N C this is going to be same as the
complement of A U B U C and this is called the DeMorgan’s law of intersection as | just

mentioned.
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10. Demorgan’s Law of Intersection

For crisp sets A, B and C,
ANBNnC=AUBuUC| &

For fuzzy sets A, B and C,
ANBNnC=AUBuUC

This is called the “Demorgan’s law” of intersection.

So, let us now understand this also better by taking one example here and here we take
again same as other examples we take the three fuzzy sets A and B, A, B and C fuzzy sets.
These fuzzy sets are continuous fuzzy sets. So, here this A fuzzy set A continuous fuzzy
set B continuous fuzzy set and C continuous fuzzy sets A is triangular B is Gaussian fuzzy

set and C is trapezoidal fuzzy set.



(Refer Slide Time: 25:21)

10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A B and C with the universe of discourse X € [0,10], the Demorgan's law of
intersection is given by AN A NEC = A U B U €. The membership function valuesof AN K NCand A U
B U € are defined as
TAFAC = 1 = minfu, (x), up(x), ue(x)|vx € X
A UBU( mmaxfp (), pg(x), pe(x)|¥x € X
A B C

ANnBNC =?

So, our intention now is to find the A n B n C, how do we get that? So, for getting this

first, we have to find A n B n C and then we take the complement of the outcome.
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A B and C with the universe of discourse X € [0,10], the Demorgan's law of
intersection s given by AN B NEC = A U B U L. The membership function values of ANBENCand A U
B U € are defined as
inBncd 1= uun[u‘( X), ppx), pe(x )|~.«- X
f VB U( max{p (), ug(x) pe(x)|vx € X
8

/ .
AV &'
. ™ ™
§ i~ i~ i
e g g t

So, if we have A here; A fuzzy set here B fuzzy set here C fuzzy set here, we can super

impose these three fuzzy sets on each other which is here and which is shown here and

then apply the min criteria.
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A B and C with the universe of discourse X € [0,10], the Demorgan's law of
intersection is given by AN A NC = A U B U L. The membership function valuesof ANENCand A U
B U € are defined as
inEnd 1= mln[y‘t x), pp(x), pe(x v]‘ln exX
A VB U muaxfp (), pg(x), pe(x) | vx € X

A B C minfp, (x), pg(x). pe(x)
i b b "

And when we apply min criteria, we get here fuzzy set as the outcome. So, this is nothing,

but the intersection of 4, B and C fuzzy sets.
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A H and C with the universe of discourse X € [0,10], the Demorgan's law of
intersection s given by AN A NG = A U B U L. The membership function values of ANBENCand A U
B U € are defined as
AiNENC =1~ mmlu‘n x), pplx), pe(x vl'.'- €X
t VB U( maxfp (), puy(x), pe(x)|vx €X
AnBncC N\

A B C \
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A B and C with the universe of discourse X € [0,10], the Demorgan’s law of
intersection is given by AN B NEC = A U B U €. The membership function valuesof ANKENCand A U

B U € are defined as

inEncC 1= n\lnly(( X), pp(x), pe(x y]v- X
f VB U( maxfp (), pg(x), pe(x)|Vx € X
A B C AnBnc
1 i T %
{" i
" i
A B (
i i
§ f. 5. AuBuC=?

Now, we are interested in complement of it. So, we have to take the complement when we
take the complement, we are going to subtract all respective values of membership values
all respective membership values from one. So, when we do that, we are going to get this
fuzzy set as the outcome. So, this is nothing, but the A n B n C. Now let us find out the

AU B U C. So, here we have A which we have got from the fuzzy set A.
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A B and C with the universe of discourse X € [0,10], the Demorgan’s law of
intersection s given by AN B NEC = A UH U €. The membership function valuesof ANENCand A U
B U € are defined as

'RLLY 1 = minfu, (x), pup(x), e (x w]v- ex

AVBU( maxfp (), pg(x), pe(x)|vx € X

A B c ANBNC
{* b {° i
t
\ AV
" 5
{° 3

So, we have A here and then let us find B.
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A I and C with the universe of discourse X € [0,10], the Demorgan's law of
intersection is given by AN A NC = A U B U €. The membership function valuesof ANENCand A U
B U € are defined as
FTABAT = 1 = minfu, (x), py(x), pe(x)|vx € X
A VB UL maxfp (), pg(x), pe(x)|¥x € X
A B C AnBncC

TV
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A B and C with the universe of discourse X € [0,10], the Demorgan’s law of
intersection is given by AN A NEC = A U B U L. The membership function valuesof ANENCand A U
B U € are defined as
FAFAT = 1 = minfu, (x), up(x), pe(x)|vx € X
AVBUC = max|pu (x), py(x) pe(x)|]¥x €X
A B C AnBnc

£ I " i
{* {* i
go  J b
A B B

for for
& ™ |
1 2 1

i i

So, B is here, we already know as to how we can find the complements. We subtract the

respective membership values from one throughout the universe of discourse.
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A B and C with the universe of discourse X € [0,10], the Demorgan's law of
intersection is given by ANH NC = A U B U C. The membership function valuesof AN K NCand A U
B U € are defined as
TAFAT = 1 = minfp, (x), up(x), pe(x)|vx € X
AVBUL maxp (), ug(x), pe(x)|Vx € X
A B & AnBnc

: oV

. 2, s, i

A g L s c >
e i . o
. L |
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A B and C with the universe of discourse X € [0,10], the Demorgan's law of
intersection is given by ANH NC = A U B U C. The membership function values of AN K NCand A U
B U € are defined as

TAFAT = 1 = minfu, (x), up(x), pe(x)|vx € X

AVBUC maxp (), ug(x), pe(x)|Vx € X

A B (& AnBnc
. 2, s, i

A g L s c 2 é 2
e : i -
{- 1 - -
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A B and C with the universe of discourse X € [0,10], the Demorgan's law of
intersection is given by AN A NEC = A U B U L. The membership function values of ANENCand A U
B U C are defined as

TAFAT = 1 = minfu, (x), up(x), ue(x)|vx € X

AUVUBUL maxfp i 0e), py(x), pue(x)|¥x € X

A B C ANBNAC
t 5 $ ™
I i |
t B i

A B (

! i..

& i, !, AUBUC =?
i | {

v A v

We get the complement and so, when we have B, now we see C. So, C is here. Now we

have A, we have B, we have C.

We are interested in their union. So, let us find the union of these three compliments. How
do we do that? So, we super impose each of these complements, each of these fuzzy sets
the complement fuzzy sets on each other and since we are interested in the union, we apply

the max criteria.
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A B and C with the universe of discourse X € [0,10], the Demorgan's law of
intersection is given by AN A NC = A U B U €. The membership function valuesof ANENCand A U
B U € are defined as
TAFAC = 1 = minfu, (x), up(x), pe(x)|vx € X
AVBU( maxfp () pg(x), pe(x) | ¥x € X
A B C AnBncC

i.. '




So, we can clearly see here that in this plot here, we have super imposed; we have super

imposed all the three complements.
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A B and C with the universe of discourse X € [0,10], the Demorgan's law of
intersection is given by AN A NEC = A U B U L. The membership function valuesof ANBENCand A U
B U € are defined as
VANAT = 1 = minfu, (x), up(x), pe(x)|vx € X
f VB u( maxp (), pg(x), pe(x) | ¥x € X

A B C ANnBNC
i.. i'" 'z-- é"
b b 3 3
A 2 B g c : max{prg (e, g (). pe(x)
, foo foo for
o 1 3 3
i~ - i~

And then when we apply the max criteria, we find the fuzzy set which is mentioned by

which is denoted by the red color which is shown in red color.
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A B and C with the universe of discourse X € [0,10], the Demorgan's law of
intersection s given by AN A NC = A U B U €. The membership function values of ANENCand A U
B U € are defined as
FAFAT = 1 = minfu, (x), up(x), pe(x)|ve € X
A VB UL maxfp (), pg(x), pue(x)|¥x € X

A B c AnBNC
8 3 3o 3
o fae o jr
i 5.

A B c _AvBuC S




So, what we are getting here as the outcome of the A U B U C, we see that this is exactly
the same as what we have got. This is the fuzzy set exactly same as what we have got when

we have takenthe AN B N C.
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10. Demorgan’s Law of Intersection

Solution: For fuzzy sets A B and C with the universe of discourse X € [0,10], the Demorgan's law of
intersection is given by AN B NC = A U B U L. The membership function walues of ANBENCand A U
B U € are defined as
LLLY 1 —uun[u‘na;A,,(-Lu,u)]‘:- €X
f VB U( maxfp(x), py(x), pe(x) | ¥x € X
ANnBNC

——

As shown in the plots, the Demorgan’s Sm ;
Law of Intersection is verified for fuzzy B
sets A,Band C.

'

AUVBUC

™
Jo

AnNBnC=AuUBuC(C =

So, this way we can say since the outcome is equal here for the continuous case when we
have taken three fuzzy sets three continuous fuzzy sets, we can say that the DeMorgan’s
law of intersection is holding good for continuous fuzzy sets. So, in other words | can
repeat here in other words we can say that if we have to find the union of the complements
of 4, B and C we can do this, we can find this by simply taking the A n B n C. Or in other

words again ANBNC =AUB U C. So, either way we can say.
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10. Demorgan’s Law of Intersection

Example 8: Let A, B and C are three fuzzy sets given below for the universe of discourse X =

{1.23.4)
A= 07/1405/2+01/3+06/4 < — ‘)
B = 08/1+03/2+07/3+05/4 & ’D
( 04/1 +0.7/2 +03/34+09/4 & _,’_w‘,\'

Verify the Demorgan’s law of Intersection for the given fuzzy sets

Solution: For fuzzy sets A, H and C, the Demorgan’s law of Intersection is defined as
AnBnC=AuBucC

The elements of above expression are being defined as

WS ANENC = 1 = minfp (), puu(x), pe(x)) ¥x€EX

RHS: AU B U C = max|u (x), up(x), pe(x)) ¥x € X

Now, the same can be checked with three discrete fuzzy sets. So, we have taken here three
discreet fuzzy sets. This is first fuzzy set, this is second fuzzy set is 3, this is third discrete
fuzzy set. So, DeMorgan’s law of intersection, let us now try to see what is happening
when we take these three discrete fuzzy sets and see whether the DeMorgan’s law of

intersection is holding good or not.
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10. Demorgan’s Law of Intersection

A= 07/1405/2+01/3+06/4
WHS: AnBni 1~ minfp,(x), ug(x), pc(x)] ¥x e X

B 08/1403/2407/3405/4
RHS: AUB UL maxfp(x), ug(x), ue(x)) Vx € X
C=04/1 +07/2 +03/3+09/4
ANnBnN( min(0.7,0.8,04)/1 + min(0.5,0.3,0.7) /2 + min(0.1,0.7,0.3) /3 + min(0.6,0.5,0.9)/4
=04/14+03/2+01/3+05/4
;:) ANBNC=(1-04)/14+(1-03)/24+(1=01)/34+(1-05)/4
0.6/1+0.7/2+09/3 +05/4 v
A=03/1+05/2+09/3+04/4 7\
B=02/14+07/2+03/3+05/4

C=06/1+03/24+07/3+0.1/4

AUBUC = max(0.3,0.206)/1 + m.l\l!i 50.7,0.3)/2 + max(0.9,0.3,0.7)/3 + max(0.4,0.5,0.1)/4

= =06/1+07/2+09 ;yuu t=AnBnl

Hence, ANBNC=AUBUL

The Demorgan’s Law of Intersection is verified for given fuzzy sets A, H and C

So, for this we have to first find the A n B n C. So, when we see that what we are getting

here is the 0.6/1 + 0.7/2 + 0.9/3 + 0.5/4 here.



So, | can repeat the outcome here A n B N C iscomingoutto be 0.6/1 + 0.7/2 + 0.9/3 +
0.5/4. Now let us take the AU B U C. So, when we take this union, we see that we are
getting here as the 0.6/1 + 0.7/2 + 0.9/3 + 0.5/4.

So, if we compare this fuzzy this discrete fuzzy set with this fuzzy set. So, we see that this
is same as these two fuzzy sets are same as you know they both are same they both are
these two fuzzy sets are equal. So, we can right here this fuzzy set is equal means A U B U
C =AnBnC.So,we can clearly say that the DeMorgan’s law of intersection is holding

good for discrete fuzzy sets A, B and C.
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Properties of Classical and Fuzzy Sets

Property ~~ CLASSICAL SETS FUZZY SETS

Law of Contradiction

i ’

Ard=g Arded
Law of Excluded Middle Adud-X Aode X
Idempotency A=A Adod= A {ndA= A ACA=A
Involution oA (A
Commutativity { 7 7 LAUB ] { {~B=R tAB=RB |
(Ao B)C to(8uC) | (A B tu(B8uC)
Associativity
(A B)C (B C) (AnB)L {(BnC)
- - |
LA BAC) (Ao B)(A L ABAC) (A B AL C)
Distributivity
I~(BLC) (B A (A BUC) (ANB) N ANC)
{
A8 A LA B)- A
Absorption
(Ao B)- A lr(AuB)= A
dfArB)- a8 A AnB)e AR
Absorption of Complement
A(AUB) - AnB As(AoB)r AnB
i i
|

B
DeMorgan s Laws
B o8 i~8 o8

So, this way we have seen that the DeMorgan’s law is very much holding good for fuzzy
sets as well. Now let us go through all the properties of sets once again. So, we have a
table here and in the first column, we have listed all the properties and then the second
column, we have the classical sets third column, we have fuzzy sets. So, this way we can
say that out of all these properties that are listed here for classical sets and fuzzy sets, only

three namely law of contradiction, law of excluded middle and absorption of complement.

These three they behave differently for classical sets and fuzzy sets rest all others are same
as | mean in both the cases for classical set and fuzzy sets, they behave the same means

they are holding they are valid for classical sets and fuzzy sets.
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In today’s lecture, we have studied the following
properties of fuzzy sets:

* Demorgan’s Law of Union
* Demorgan’s Law of Intersection

In the next lecture, we will understand the
concept of distance between fuzzy sets through
some examples.

So, with this | stop here and in the next lecture, we will discuss the concept of fuzzy

distance.

Thank you.



