Fuzzy Sets, Logic and Systems and Applications
Prof. Nishchal K. Verma
Department of Electrical Engineering
Indian Institute of Technology, Kanpur

Lecture — 26

Parameterized T-norm Operators

So, welcome to lecture number 26 of a Fuzzy Sets Logic and Systems and Applications.
So, in this lecture we will discuss parameterized T-norm as we all know parameterized T-

norm is also known as parameterized S-conorm.
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Parameterized T-norm or S-conorm

The parameterized T-norm or S-conorm operators
are given as below.

« Dombi’s class of T-norm ~~
* Dubois-Prade’s class of T-norm

* Yager’s class of T-norm

So, in parameterized T-norm operator, we have certain classes of T-norm like Dombi’s

class of T-norm, Dubois Prade’s class of T-norm and Yager’s class of T-norm.
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Dombi’s class of T-norm

Let A and B are two fuzzy sets with the universe of
discourse X, the Dombi’s class of T-norm is defined
as follows.

1
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Ta(pa(x), pp(x)) =
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where, A € (0, ).

* n4(x) and ppg(x) denote the membership function
values for fuzzy sets A and B, respectively.

So, let us first discuss Dombi’s class of T-norm here if we have 2 fuzzy sets A and B with
the universe of discourse capital X. So, the Dombi’s class of T-norm is defined as T
lambda of p,4(x) and ug(x). Here, T lambda is for Dombi’s class and this lambda here is
a parameter. So, this will appear in the right hand side. So, T;(u4(x),ug(x)) =

1

A
(uAl(x) 1) +(u31(x) 1

77 where this lambda is in between 0 and .
1+

So, the lambda values can take any value in between 0 and oo. This p,(x) and ug(x)
denote the membership function values for fuzzy sets A and B respectively, you can see
here. So, it is very clear from this expression of Dombi’s class of T-norm that this T lambda

applies to any two values of membership functions.
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Dombi’s class of T-norm

Example 3: Let A and B are two fuzzy sets given as below. Find the
intersection of A and B for the universe of discourse X = [1,2}
using Dombi’s class of T-norm for 1 = {1,2,3}.

A=07/1+05/2

B =01/1 + 08/2

Furry Ssetd -~ Fuzzy Set H

Memberinip Grades
Membership Grades

So, this can be very well understood by this example here. So, if we take an example here
where we have two fuzzy sets A and B in this case we have fuzzy sets A and B are discrete

fuzzy sets, then let us use Dombi’s class of T-norm for the intersection of A and B under

the universe of discourse X = {1,2}.

So, let us now find out this the Dombi’s class of T-norm for the A N B. So, you can see
here that we have one fuzzy set here which is a discrete fuzzy set as I mentioned and this
is represented by you see here by this figure and similarly we have another fuzzy set B
which is you can see here represented by this figure. So, we have two discrete fuzzy sets

A and B and you see here these are defined by these two expressions.
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Dombi’s class of T-norm T+ T

ilnginh gl =

A € (0,:)
Selution: The fuzzy sets A and B are given as:
A=07/1+05/2:8 =0.1/1 + 0.8/2 A=1
Dombi’s class of T-norm for d = 1:
Y Tyl upx)) /2 = | : —\/1+ [ - —\ /3
I (" (y-1) +(o ’-" ) (." (o=-1) +(om Ij.I J

= 0.096/1 + 0.44/2

Fuzzy Set A 3 Furzy Set if L, Y

Now, let us apply the Dombi’s class of T-norm for finding the intersection of A and B. So,
it’s very simple, we will have to take the membership values of the fuzzy sets A and B
respectively and then we’ll apply the Dombi’s class of T-norm formula and this where we
get the result as you see here when we apply. So, we see that, we get two terms as a result
of Dombi’s class of T-norm for A = 1. And when we simply these two terms, we are going
to get these two terms as the element of the resultant fuzzy set which is nothing but the

intersection of fuzzy set A and fuzzy set B based on the Dombi’s class of T-norm.

So, this is coming out to be 0.096/1 + 0.44/2. So, we have two elements of the resultant
fuzzy set. So, we can say when we take the intersection of these two fuzzy set using the
Dombi’s class of T-norm, we are going to get this thing and you can see here this is plotted
and please understand here we have taken the value of the parameter A = 1. So, here we
can change the value of a 4, let us take some other values of 1 and see how the results

vary.
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Dombi’s class of T-norm ke - T
| -]

Tiingini mads i =

A € (0,0)
Selution: The fuzzy sets A and B are given as:
A=07/1 +05/2:B =01/1 + 0.8/2 A=2
Dombi’s class of T-norm for A = 2

'\ Talpalr)pg(x))izx = I S I ! - 2
— ( 1 1 : (R R i
|1+ | gr ”'lrl‘J"] 1+ |(g==1) +lgg—1)

= 0L.10/1 + 0.49/2

m \‘I i
Fuzzy Set A ] Fuzzy Set B . \;.._. Pt (palx). uglx))/x

So, when we take A = 2, we see that we are getting the intersection of A and B as a fuzzy
set whose elements are 0.10 / 1 + 0.49 /2. So, this way here, the intersection of fuzzy set
A and fuzzy set B, obviously both the fuzzy sets A and B are the discrete fuzzy sets. And
when we take the intersection of these two based on the Dombi’s class of T-norm, we get
this as the output which has been plotted here. So, similarly we can now increase the value

of A further and see what is happening.
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Dombi’s class of T-norm_ N+ G

Bilmaini sgls il =

A€ (0,m)
Solution: The fuzzy sets A and B are given as:
A =07/1 + 05/2;8B =0.1/1 + 0.8/2 4=3

Dombi’s class of T-norm for 4 = 3:

J\ Talps(x). pgix)) l‘:(‘ I ) 1+ - ,) 2
¥ .|-||‘-;l- 1) vin'1 |_1‘ (I-l‘-,'-l 1) vln} |_1| |

= 0.10/1 + 0.50/2

Fuzzy Set A .-’] Fuzzy Set i - o Lo
v




So, we see that on applying the Dombi’s class of T-norm for A = 3, we are getting here
the elements of the resultant fuzzy set and this resultant fuzzy set is the intersection of the
fuzzy set A and fuzzy set B which is giving us this the fuzzy set. So, here also when we
plot the fuzzy set because it is the discrete fuzzy sets, so we are getting the plots for the
discrete points and we see this as the result of the intersection of the two discrete fuzzy

sets A and B.

So this way we have understood that the Dombi’s class of T-norm can be found by
1

A A
(uAl(x) 1) He) ]

substituting A = 3, we are getting the expression of the resultant fuzzy set and please

applying this expression Ty (14 (x), ug(x)) = 77- And this way by

1+

understand this expression is applied for the membership values of the corresponding

fuzzy set for which we are interested in taking the intersection.

So, since this is the discrete fuzzy set, we first take all the elements and then we take
corresponding numbers of values of the fuzzy sets A and fuzzy set B and then apply the
T-norm of the Dombi’s class. So, if we look at all the results we see here for A =1, 1 =
2, A = 3, we see that the membership values of the resultant fuzzy set increases as we
increase the values of 4. So, when we increase the value of 4, the resultant membership

value also increase.
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Dubois-Prade’s class of T-norm

Let A and B are two fuzzy sets with the universe of
discourse X, the Dubois-Prade’s class of T-norm is
defined as follows.

__ #a(x) X pp(x) >
Tl patx)) = e e L )

where, a € [0,1].

* pt4(x) and pug(x) denote the membership function
values for fuzzy sets A and B, respectively.




Now, let us go to Dubois Prade’s class of T norm. So, if we take A and B fuzzy sets again
and with the universe of a discourse X. The Dubois Prade’s class of T-norm is defined by
this expression you can see here and here we have another parameter that is a. So, we

write this Dubois Prade’s class of T-norm as T, and a value can be from 0 to 1. So, Dubois

pa(x)Xpp(x)
max(ug(x),up(x),a)

Prade’s class of T-norm is defined by the T, (,uA (%), ug (x)) =

So this is very simple expression here and Dubois Prade’s class of T-norm is found by
using this expression. Again the Dubois Prade’s class of T-norm is used for taking the
intersection of any two fuzzy sets, here we have two fuzzy sets A and B whose intersection
is found by using Dubois Prade’s class of T-norm. So, when we use this formula here we
have as [ mentioned T, a here is a parameter and « this parameter value can be any value
from O up to 1, as I mentioned. And when we apply this, we get the resultant membership
value or I would say the membership value of the fuzzy set which is the intersection of

fuzzy set A and fuzzy set B.
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Dubois-Prade’s class of T-norm

Example 4: Let A and B are two fuzzy sets given as below. Find the

intersection of A and B for the universe of discourse X = {1,2}
using Dubois-Prade’s class of T-norm for @ = {0.1,0.2,0.3}.
A=07/1+05/2
B =01/1 + 08/2
Fuzry 5et A Furry Set B ’
1 1
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::' 4 ?_-.,;
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So, this can also be understood by an example here. So, we have two discrete fuzzy sets
fuzzy set A and fuzzy set B, here you can see. So, fuzzy set A=0.7/1+ 0.5/2 and
then B = 0.1/1 4+ 0.8 / 2. So, these two fuzzy set we have and we are here interested in
finding out the intersection of these two fuzzy sets for different values of @ and these
values are a are 0.1, 0.2, 0.3 and this is again through the intersection is found through the

Dubois Prade’s class of T-norm.



So, if we take two fuzzy sets as shown here in these two plots these two fuzzy sets are the

discrete fuzzy sets A and fuzzy set B. So, A is this fuzzy set and B is this fuzzy set.
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Dubois-Prade’s class of T-norm

a € [0,1]

Halx) x pyix)
Solution: The fuzzy sets A and H are given as: Talita(x). pe(x)) 'm
A=07/1+05/2;8B =01/1 + 0.8/2

a=01

Dubois-Prade’s class of T-norm forg = 0.1

- 0,7 x 0.1 7 05x08 )
a1l /x = { . /2

Z’f 1{a(x). palx))/ [m.mu .'Iit_l:lll).- 1 (m.wm'.un_ull !

v

Fuzzy Set A m Fuzzy Set H - —:; l Tos(palx). pgix))/=

And when we use the formula that I have already discussed. Just now. the formula here is

ua(x)xup(x)
max(pa(x),pp(xX),a)

Ta(uA (x), ug (x)), this is giving us the So, let us now take @ = 0.1 and

see what is the membership value of the corresponding resultant fuzzy set and this again
this resultant fuzzy set is there a intersection of fuzzy set A and fuzzy set B. So, when we
apply this, we find here the resultant fuzzy set which is the intersection of fuzzy set A and
fuzzy set B and this resultant fuzzy set has two elements. So, we have here 0.1 /1 +

0.5 / 2 as two elements of the resultant fuzzy set.

So, when we plot this the fuzzy set looks like this. So, here I can write that we are taking
the intersection of fuzzy set A and fuzzy set B and this is giving us the resultant fuzzy set
here and this fuzzy set has again two elements and this looks like as it is shown here in

this slide as a result.
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Dubois-Prade’s class of T-norm

a € [0,1)
#alx) % pg(x)
Solution: The fuzzy sets A and B are given as: Talpali). pglx)) . Ui (T) Ha(F) &)
A=07/1 +05/2:8B =01/1 + 0.8/2
Dubois-Prade’s class of T-ngrm for g = 0.2 a=02
o ‘ 0.7 x 0.1 0.5x% 08 '3
2, Toz(ualx). su(x))/x (m.wu] 7.0.1,0.2) ) 1+ (m.wu! 5,0.8,0.2) ) o
¥
- (22) /1 +(22) /2
= 0.1/1 +05/2
Fuzzy Set A ml Fuzzy Set B = ll’ (iaalx). gl )/

Now, when we take some other value of alpha, so here we are now increasing the value of
alpha. In earlier example we have @ = 0.1, in this example we have @ = 0.2. And let see
what is happening how the result is varying, how the elements are changing. I mean these

elements are from the intersection of fuzzy set A and fuzzy set B.

So, again I can write here that this is the intersection of fuzzy set A and fuzzy set B and
here we are getting the resultant fuzzy set which again is having two elements as 0.1 / 1 +

0.5 / 2 and when it is plotted it looks like as it shown here.
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Dubois-Prade’s class of T-norm

a € [0,1)

u..{:'t'l * jiglx)

Solution: The fuzzy sets A and B are given as: Talpalx). pa(x)) = Rx(iA(E), g (T} T}
A=07/1+05/2:B =01/1 + 08/2
Dubois-Prade’s class of T-norm forg = 0.3 a=03
= 0.7 x 0.1 I 0.5 %08 /
2.3 ( /x = / /2

Z,[ 1(ialx). ua(x))/x (m.u\l] 7,0.10 U).- 1 —{‘m.wl,ll'._llli,ll (I)-'

=(x3) /1 + () /2

=0.1/1 +0.5/2

Fuzzy Set A ﬂ Fuzzy Set B ;_'p ll’ Utalx). ig(x))




Now, again we change the value of alpha and we increase the value of alpha here. Now
for « = 0.3, when we substitute in the expression that is given for Dubois Prade’s class of
T-norm. We see that the resultant fuzzy set again has two terms two elements and this

these elements are 0.1 /1 + 0.5/ 2.

So, when we take intersection based on the Dubois Prade’s class of T-norm, we are getting
here the resultant fuzzy set which is shown here like this. So, what we have done in this
Dubois Prade’s class of T-norm, we apply Dubois Prade’s class of T-norm for taking the
intersection of fuzzy set A and fuzzy set B and then the resultant fuzzy set B we have
obtained based on the Dubois class of T-norm. And we see that when we increase the value
of a like in the first case we took a = 0.1, the second case we took & = 0.2 and then we

took a = 0.3.

And we see that the values of the membership we can see here the values of the
membership. So, let us now quickly go to the first case where we took a = 0.1. So, you
see here 0.1 and then when we change the value of a to 0.2, we see that there is no change
in the output, there is no change in the membership value even when we change the value

of a.

So, this way we see that for the values of alpha, here the change is not very significant in
the values of a. So, because of that the membership value of the resultant fuzzy set is also

not changing significantly.
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Yager’s class of T-norm

Let A and B are two fuzzy sets with the universe of
discourse X, the Yager’s class of T-norm is defined as
follows.

oG (), 4 (3)) = 1 = mim [1, ((1 = g™ + 1 = g )*)
= 7 -

where, w € (0, ).

* u,(x) and pug(x) denote the membership function
values for fuzzy sets A and B, respectively.




Now, let us talk about the Yager’s class of T-norm which is the another class. So, in
Yager’s class we see that if we have two fuzzy sets A and B and within the universe of
discourse capital X. So, Yager’s class is defined by the expression which is given here, the
Yager’s class operator is represented by T,,. So, T, is operated on a pair of membership

values, here we have this pairs as p,(x) and pug(x).

So, we <can say that T, (us(x),ug(x))=1- min[l, (Q=pcO)"+ (1 -
ug ()W) W], you can see here. So, we will take min of this and this. And here the value
of w lies in between 0 and co. So, when we are interested in finding the intersection by

using the Yager’s class of T-norm, so let us see how it works.
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Yager’s class of T-norm

Example 5: Let A and B are two fuzzy sets given as below. Find the

intersection of A and B for the universe of discourse X = {1,2}
using Yager’s class of T-norm for w = [1,2,3}

A= 07/1 + 0.5/2

B =01/1 + 08/2

Fuzry Set A Fuzzy Set B

Memberihip Grades
Membership Grades

We have this example here where we have taken two discrete fuzzy sets A and B, the same
fuzzy sets same discrete fuzzy sets as we have taken in the previous example. So, here

when we apply the Yager’s class of T-norm on these two fuzzy sets A and B.
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- -
Yager’s class of T-norm w € (0.%9)
TaiBaivhmgini) = | = mim L ({1 - mainil™ # (1 g.un'll'l
Solution: The fuzzy sets A and R are given as:
A=07/1 +05/2;:8B =0.1/1 + 0.8/2 w=1
Yager's class of T-norm for w = |
Zr.u..u-u..‘.--u:.. (1= min[1. (1 =07 + (1= 0))""]) /1
+(1= -mnil ((1 =05 + (1 -08) '|! 2
= (1 = min|[1,1.2])/1 + (1 = min|1,0.7])/2
0/1 +0.3/2
Fuzrzy Set A ;ﬁ Fuzzy Set B — lI (#alx). palr) )/ x
¥
‘ ‘ ! | ; afié
3 1 -
2 ¥ s - =
— =

When we apply the expression for the Yager’s class of T-norm on the membership values
of fuzzy set A and B. So, we get this expression finally, you can see all these steps are
shown very nicely for understanding. So, we get again two terms where we have a taken
w =1 and for w =1, when we apply the Yager’s class of T-norm for finding the
intersection of fuzzy set A and fuzzy set B, we are getting here two elements. In fact, we
are getting only 1 element, because the two elements that are mentioned here, one has the
0 membership value. So, 0 membership value is normally not included when we represent

a fuzzy set.

So, you see that when we take the Yager’s class of T-norm, we get the resultant fuzzy set
whose elements are 0 / 1 + 0.3 / 2. So, this way as I already mentioned that one of these
elements has 0 membership value. So, it is shown here, but it need not be included while
writing the discrete fuzzy sets of the resultant of fuzzy set and fuzzy set B. So, it is shown
here the resultant fuzzy set shown here which you can see at x is equal to 1, this x is equal
to 1, we have 0 membership value and at x is equal to 2 as the generic variable we have

membership value 0.3. So, you can see here, here 0.3.

So, this way we can find the intersection of any two fuzzy sets based on the Yager’s class
of T-norm for w is equal to 1. Now, for the same set of fuzzy sets we find the intersection

based on the Yager’s class of T-norm for w = 2.
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Yager’s class of T-norm w € (0,%0)

™
Taliainhaglad) = § = mim | L {11 = palndi™ « (1 - nglalF™) '|

Solution: The fuzzy sets A and R are given as:
A=07/1 + 05/2:B =0.1/1 + 08/2 w=2

Yager's class of T-norm for s
T."'Jr.-'l.r‘.:n-:u (1 |:|u||l|-l 0.7 + (1 -0.1)") |’ 1
e
T
+(1- wmf'l('\ - 0.5) + (1 - 08)") |'\ 2
(1 — min[1.0.948])/1 + (1 — min[1, 0.538])/2

= 0.051/1 + 0.46/2

A I (
{ ‘ Fuzzy Set B —r \_..l.h{ x), pglx

" 3. 1‘ - 3 I "

Fuzzy Set A

So, when we increase the value of w = 2, we see what is happening. You see that on
applying the Yager’s class of T-norm expression, we are getting here two elements of the
resultant fuzzy set which is coming, because of the intersection here of the fuzzy set A and
fuzzy set B, you can see here. So, this way these two elements if we see we find in the
previous case where we had w = 1, this term had the membership value 0 whereas, here

we see the membership value is not 0.

So, membership value for the first term here is 0.051 for x is equal to 1 and the other term
has the membership value as 0.46 at x is equal to 2. So, you see here both the terms have
been written here and this is the resultant of the intersection of fuzzy set A and fuzzy set
B. So, we can clearly see that by increasing the value of w, we see that the membership
values are also increasing. Now, let us take the value of w = 3 and see that this value is

the membership value of the resultant fuzzy set is again increased.
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Parameterized T-norm or S-conorm

Let us compare the following:
* Dombi’s class of T-norm
* Dubois-Prade’s class of T-norm

* Yager’s class of T-norm

So, this way we see that when we increase the value of w, the membership values of the

resultant of the intersection based on the Yager’s class of T-norm also increases.
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2F Rilasinhnpdnl} = : —
Dombi’s class of T-norm e+ ]
A € (0,0)
Solution: The fuzzy sets A and A are given as:
A =07/1 + 05/2;8 =0.1/1 + 08/2 A=1
Dombi’'s class of T-norm for A = 1:
S‘i,:p,lr- pglx))ix = i .5 L+ [ = T "
: 1+ (g7 -1) + (o "‘ (,“'ai-_ 1) + (o ')l J
= 0.096/1 + 0.44/2
Fuzzry Set A Fuzzy Set i \._,‘I'“""""""'] 2
‘ | ‘ B
- D

So, now let us compare this. So, I would just like to repeat what I have said again here. So,
we see that while we took the Dombi’s class of T-norm, we see that in Dombi’s class of

T-norm we have lambda and you see here this is for 4 = 1.
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Dombi’s class of T-norm " . |

A € (0,o0)
Selution: The fuzzy sets A and B are given as:
A=07/1 +05/2;:8B =0.1/1 + 0.8/2 A=2
Dombi’'s class of T-norm for 4 = 2:
S‘.‘ (pgix)pg(x))/x= - 1+ = .I - ;.
= 3 ( 1 1 ) 7 1 Vgl
1+llgr-1) *lgx-Y) | | 1+|(gz-1) +(gm—1) | |

= 0.10/1 + 0.49/2

\. Falpalx). uglx) )/ x

Fuzzy Set A Fuzzy Set B

And when we increase the value of A = 2. So, we see that the membership values of the

corresponding terms of the resulting fuzzy set out of the intersection of fuzzy set A and

fuzzy set B increase.
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Dombi’s class of T-norm

%‘I
vligda- ¢ &Gee)]
A € (0,e0)

Selution: The fuzzy sets A and B are given as:

A=07/1+05/2:8B =01/1 + 0.8/2 A=3

Dombi’s class of T-norm for A = 3:

Y nat o= e\ /14 _\ /2
= (-I'|I”I' 1) + (o ']I‘- ) | (" (a5-1) +(om 'q )

= 0.10/1 + 0.50/2

Fuzzy Set A Fuzzy Set B

Similarly, here 4 = 3, we have once again we see there is increase in the membership

values.
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Dubois-Prade’s class of T-norm

a € [0,1)

Halx) * palx)
Selution: The fuzzy sets A and H are given as: Talinalx). pglx)) Ui (T). ia(F). )
A =07/1 + 05/2:8 =01/1 + 0.8/2

Dubgis-Prade’s class of T-norm for g = 0.1 a=01

o 0.7 % 0.1 / 05%08 '
i / K3 /2

Z,L tlialx). ualx))/x (m.ml] ."Ilt,lllj).-' 1 (m.w\[]'.]lﬂ,[lll)

¥

- (32) /1 +(22) /2

=0.1/1 +0.5/2

Fuzzy Set A Fuzzy Set B

}‘.’ sliia(x), jiglx))/x
—

Similarly, when we talk of Dubois Prade’s class of T-norm with the increase of the a as
the parameter we increase here since the change is not very significant in alpha the so the
significant change is also not seen. So, in the you see the membership values of the
resulting fuzzy set out of the intersection of fuzzy set A and B. So, we don’t see any

significant change here for « = 0.1,0.2,0.3.
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Yager’s class of T-norm w € (0,)

b
Tulpalvh mgln)) = 1~ i |1, (1 = mglw))™ & (1 = gl 505" '|

Solution: The fuzzy sets A and A are given as:

A=07/1+ 05/2;8B =0.1/1 + 0.8/2 w=1
Yager's class of T-norm for w 1
Er,.,.‘u..,,,...-- e =(1=min[1. (01 =07 + 1= 00)"']) /1
¥
0[|-'\'II|E]I:I\ - 0.5)" + (1 = 08)") |J'_‘
= (1 = minf1,1.2])/1 + (1 = min]1,0.7])
= 0/1 0.3
<
Fuzzy Set A Fuzzy Set B 2, )
¥




And when we see the Yager’s class of T-norm, we see that when we increase the value of
w, we see the change in the membership values of the resulting fuzzy set which is out of

the intersection of fuzzy set A and fuzzy set B.
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Yager’s class of T-norm w € (0,%0)

.
Taiiginhagind) = | = min |1 ({1 = painil™ * (1~ ngi=iF®) '|

Selution: The fuzzy sets A and B are given as:
A=07/1 +05/2;:8B =0.1/1 + 0.8/2 w=2

Yager's class of T-norm for w

Zr. (1= min|1. (01 =07 + (1 -0.00)""]) /1
y

i .y
#( 1 = min |1 ({1 -05)"+(1-08)") |‘ 2
(1 = muin| LOS48])/1 + (1 = min| 1, 0538]) /2
= 0.051/1 + 0.46/2
Furzry Set A Fuzzy Set B l.r..l‘.‘{l r). uglx))/x

(Refer Slide Time: 27:10)

Yager’s class of T-norm w € (0,0)

'
Talmaivhagiad) = i = mim |1 ({1 = paie)V™ » (1 = peini¥™) "|

Solution: The fuzzy sets A and H are given as:

A =07/1+05/2:8 =01/1 + 0.8/2 T
Yager's class of T-norm for w = 3
‘_\_'T-J..-\u.r‘.l.n:.-' (1 |:|.1||l|-t 0.7 + (1-01)") |J 1
r
+[1= -wm[l(-\ 0.5)" + (1 - 08)*) '|\ 2
(1 = min[1.0.911])/1 + (1 = min[1, 0.510])/2

= 0.089/1 + 0.489/2

Furzy Set A Fuzry Set B

We can see here, this is for w = 1 and this is for w = 2 and here we have w = 3. And we
can see that the membership values for the corresponding generic variable values are

increasing.



(Refer Slide Time: 27:21)

In today’s lecture, we have studied
the parameterized T-norm operators.

In the next lecture, we will study the
parameterized S-norm operators.

So, this way we see that we have covered the parameterized T-norms and in the next lecture

we will discuss the parameterized S-norms are T-conorms.

Thank you.



