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ABSTRACT. In this paper, we introduce the concept of intuitionistic fuzzy comparative
UP-filters and investigate their properties. Also, we discuss the relationship between in-
tuitionistic fuzzy comparative UP-filters and fuzzy comparative UP-filters. Moreover, we
establish the concept of complement and level subset with the intuitionistic fuzzy compar-

ative UP-filters.
Keywords: Comparative UP-filters, UP-filters, Intuitionistic fuzzy UP-filters, Intuition-
istic fuzzy comparative UP-filters

1. Introduction. In 2017, Tampan [1] introduced the concept of UP-algebras as a gen-
eralization of KU-algebras [2]. UP-algebra is an algebraic structure type of logic from
an introductory algebra class. Many researchers brought this concept of UP-algebra into
various concepts, such as UP-algebra with fuzzy sets [3], picture fuzzy sets [4], bipolar
fuzzy sets [5], neutrosophic sets [6], and intuitionistic fuzzy sets [7].

The expansion of the UP-algebra concept to a new notion has been attractive to vari-
ous researchers. For example, Jun and Tampan [8] introduced the concept of comparative
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and allied UP-filters and investigated several properties. In 2019, they discussed the re-
lationship between a UP-filter and a comparative UP-filter, conditions for a UP-filter to
be a comparative UP-filter, and characterizations of a (comparative) UP-filter. In 2022,
Gaketem et al. [9] proposed the concept of bipolar fuzzy comparative UP-filters, investi-
gated their properties, and expressed bipolar fuzzy comparative UP-filters to neutrosophic
sets. Expanding this concept into different sets, like the algebraic structure is essential.
In 1986, Atanassov [10] studied the concept of intuitionistic fuzzy sets as a generalization
of the concept of fuzzy sets of Zadeh [11]. The concept of fuzzy sets that expresses un-
certainties is an important mathematical tool for solving theoretical problems. In 2019,
Thongngam and lampan [12] studied the concept of intuitionistic fuzzy UP-filters and
intuitionistic fuzzy near UP-filters. In 2020, Abdullah and Shadhan [13] applied the con-
cept of intuitionistic fuzzy sets on @Q-algebras. In addition, Songsaeng et al. [14] have also
studied neutrosophic comparative UP-filters of UP-algebras in 2021. In 2023, Khamrot et
al. [15] introduced the concept of intuitionistic fuzzy implicative UP-filters of UP-algebras
and provided some properties of intuitionistic fuzzy implicative UP-filters and together
studied the relation of intuitionistic fuzzy implicative UP-filters and intuitionistic fuzzy
UP-filters in UP-algebras.

We are interested in extending the notion of comparative UP-filters to intuitionistic
fuzzy comparative UP-filters (IFCUPFSs) to supplement the intuitionistic fuzzy set notion
of UP-algebras. This article aims to introduce the new concept of IFCUPFs in detail
below and give some definitions, properties, and examples of UP-algebras in the next
section. As a result, we find a relationship between IFCUPFs and their level subsets and
complements. Finally, we conclude and plan to future work.

2. Preliminaries.
Definition 2.1. [1] An algebra (fl,*, O> of type (2,0) is called a UP-algebra, where A

is a nonempty set, x is a binary operation on A, and 0 is a fived element of A (i.e., a

nullary operation) if it satisfies the following axioms: (i) (for all 2,9, % € fl) ((g*2)*
(F%5)* (F%3)) = 0), (i) (for all 7 € A) (0% =7), (iii) <for all 7 € 21) (px0=0),
and (iv) (for adl 7,§ € A) (Ex§=0,§xF=0=7=7F)

Unless otherwise indicated, we will assume that Ais a UP-algebra ([1,*, 0

Proposition 2.1. [1] In a UP-algebra A, the following properties hold: (i) ( for all & €

)
(
A)(:z*:z: = 0), (ii) <f0rall§;,gj,2€fl> Fx§=0,§x2=0= ix7=0), (i)
<f07" azzgz,gje!l) (Fxj=0= GEx7)x(Gxg) =0), (iv) (for all:ﬁ,gj,ééfi) (& %G =

)x(T*2)=0), (v) (for all :i,gjefl) (Zx(g*xx)=0), (vi) (for all :%,gjefl)

(@)% =0 &=+, and (vii) (for all 3,5 € A) (F % (§*F) = 0).

0= (g2

For examples of UP-algebras, there have been several interesting research studies (see
[16, 17, 18, 19, 20)).

The binary relation < on a UP-algebra A is defined as follows: (for all z,y € fl) (z <

g < Ty =0) and the following assertions are valid (see [1, 17]).
Next, we recall the concepts of UP-subalgebras, UP-ideals, UP-filters, comparative
UP-filters, and implicative UP-filters of UP-algebras [1, 21] as the following definition.
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Definition 2.2. A nonempty subset Z of A is called
(i) a UP-subalgebra (UPS) of A if

(for alli,@EZ) (i’*ngZ), (1)

(ii) a UP-ideal (UPI) of A if
0€Z, (2)
(forauaé,g,ze[l> <i*(g]*2)€2,gj€2:>j*262), (3)

(iii) a UP-filter (UPF) of A if it satisfies (2) and
(forall:?:,gje}i) (er,:ﬁ*geZigeZ» (4)
() a comparative UP-filter (CUPF) of A if it satisfies (2) and
(foralli’,g],%éfl) (j*((gj*é)*g})éZ,:%EZ:gjeZ). (5)
Clearly, A and {0} are UPSs and UPIs of A. Every CUPF is a UPF, but the converse

is not generally valid, as shown in Jun and Tampan [8].

Theorem 2.1. [16] Let & be a nonempty family of UPSs (resp., UPFs, UPIs, CUPFs)
of A. Then NR is a UPS (resp., UPF, UPI, CUPF) of A.

Definition 2.3. A fuzzy set (FS) w in a nonempty set Z is a function from Z into the
unit closed interval [0, 1] of real numbers, i.e., w: Z — [0, 1].

For any two FSs w; and wy in a nonempty set Z, we define (i) w1 > wy & wi(T)
wy(7) for all T € Z, (ii) w1 = wy & wi > wp and wy > wy, and (iii) (w1 A wo)(T)
min{wi (Z),wq ()} for all z € Z.

Definition 2.4. Let w be an FS in Z. The FS W is defined by w(Z) = 1 — w(Z) for all
T € Z. We called w a complement of w in Z.
Definition 2.5. An FS w of a UP-algebra A is called

(i) a fuzzy UP-subalgebra (FUPS) of A if

v

(for alt .5 € A) (w(@ *5) > minfw(@), w(7)}). (6)
(i) a fuzzy UP-ideal (FUPI) of A if
(for all & € A) (w(0) = w(@)), (7)
(for alt 3,5,% € A) (w(i*2) = minfe(F + (5% 2)), (@)}, (8)
(iii) a fuzzy UP-filter (FUPF) of A if it satisfies (7) and
(for alt 7.5 € A) (w(5) > min{w(®),w(F * 7)), (9)
() a fuzzy comparative UP-filter (FCUPF) of A if it satisfies (7) and
(for alt 3,5,2 € A) (w() = minfw(@+ (7% 2) * ), (@)}). (10)

It easily proves that if w; and w, are F:UPS (resp., FUPI) of a UP-algebra A, then
wy A we is also an FUPS (resp., FUPI) of A.
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Definition 2.6. Let Z be the universe set. An intuitionistic fuzzy set (IFS) in Z is an
object having the form F := {(:i,wp(i),ép(i’))

:Z'GZ}, where wp : Z — [0,1] and 6p -

Z — 0,1] denafe the degree of membership and degree of nonmembership, respectively,
and for allz € Z, 0 < wp(Z) +0p(T) < 1.

We shall use the symbol F' = (wp, dr) for the IFS F' = {(:i,wp(i'),ép(i))‘:i € Z} for
the sake of notational simplicity.
Kesorn et al. [7] and Thongngam and lampan [12] introduced the concepts of intu-

itionistic fuzzy UP-subalgebras, intuitionistic fuzzy UP-ideals, and intuitionistic fuzzy
UP-filters of UP-algebras as follows.

Definition 2.7. [7] An IFS F = (wp,dF) in A is called an intuitionistic fuzzy UP-
subalgebra (IFUPS) of A if it satisfies the following conditions: wr (T x §) > min{wr (),
wr(y)} and 0p(Z *§) < max{dp(Z),0r(9)} for all Z,y € A.

Definition 2.8. [7] An IFS F = (wr,0F) in A is called an intuitionistic fuzzy UP-ideal
(IFUPI) of A if

<f0r all & € A) (wr(0) > wr(7)), (11)
(for all 7 € A) (62(0) < 3p()), (12)
(for att 2,5,z € A) (wp(i+ 2) > minfwr(@* (5% ), wr(H)}), (13)
<f0r all 9,7 € A) (67 (7 % 2) < max{0p(F * (5% 2)), 6r(H)}). (14)

Definition 2.9. [12] An IFS F = (wr,dr) in a UP-algebra A is called an intuitionistic
fuzzy UP-filter (IFUPF) of A if it satisfies (11), (12), and

<f07" al i, € A) (wr(§) > min{wp(F % ), wr(F)}), (15)

<f07° all 7,7 € A) (67(7) < max{0p(7 x§), 0r(7)}). (16)
3. Intuitionistic Fuzzy Comparative UP-Filters. This section shows the main re-
sults. We introduce IFCUPFss and investigate their properties.

Definition 3.1. An IFS F = (wp, (5F~) in a UP-algebra A is called an intuitionistic fuzzy
comparative UP-filter (IFCUPF) of A if it satisfies (11), (12), and

(for ali &,5,% € A) (wp() = minfwr(@ * (5% ) *§)),wr(@)}), (17)
<f0r all 7,5, % € ;1) (62(7) < max{0p(F * ((§ % 2) % §)), 6p(2)}). (18)
Example 3.1. Consider a UP-algebra A = {0, 41, 2, U3, Ga} with the following Cayley
table:
*10 U1 Y2 Ys Ua
010 1 ¥2 Us s
#1100 0 0 0
7210 9o 0 0 O
Ys |0 Y2 s 0
Ys |0 v ys ys O

Define an IFS F = (wp,dr) in A as follows:
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Al 0 G G 05
wrp 02 07 02 0.8 0.2
0r 0.1 03 02 04 02

Then F = (wp,dr) is an IFCUPF of A.
Theorem 3.1. Every IFCUPF of a UP-algebra A is an IFUPF of A.

Proof: Let F = (wp,dr) be an IFCUPF of A. Then, for all Z,7 € A, we have w(0) >
0p (), 0p(0) < wp(Z), wr(y) = min{wr (T x (Gx§) x 7)), wr(Z)} = minfwp(Zxg), we(T)},
F

O

and 0p(7) < max{0p(Z * (g *7) x9)),0r(Z)} = max{0p(Z * ), r(Z)}. Hence, F = (w

dr) is an IFUPF of A.

Example 3.2. Consider a UP-algebra A = {0,3,, 2, %3, 4} with the following Cayley
table:
2 Z2 23

AN
_
o O O O O©
o
ﬁzz
IS
=
I3
N

2410 21 24 21 O
Define an IFS F = (wp,dr) in A as follows:
Al o0 & % % 4
wrp 0.5 01 0.5 01 0.1
op |04 03 04 0.3 0.3

Then F = (wp,0p) is an IFUPF of A, but it is not an IFCUPF of A. Indeed, wp(Z3) =
0.1 <0.5= min{wp(,%l * ((23 * 24) * 23)), wp(él)}

Theorem 3.2. If an IFS F' = (wr,dr) in a UP-algebra A is constant, then F = (wp, 0p)
1s an IFCUPF of A.

Proof: Suppose that an IFS F' = (wp, 6x) in A is constant. Then, there exist elements
m and 7 in [0,1] such that wp(Z) = 7 and 6p(Z) = @ for all & € A. Thus, wp(0) =
m = wr(Z) and 6p(0) = 11 = 0p(Z) for all T € A. For all &,7,2 € A, we get wp(j) =
m = min{wr (T x ((§* 2) * 7)), wp(Z)} and dp(§) = 7 = max{dp(Z * ((§* ) x§)), 0p(T)}.
Altogether, we have that ' = (wp,dp) is an IFCUPF of A. O

Theorem 3.3. An IFS F = (wr,dr) in a UP-algebra A is an IFCUPF of A if and only
if the FSs wp and dp are FCUPFs of A.

Proof: Assume that an IFS F' = (wp, dp) is an IFCUPF of A. Clearly, wy is an FCUPF
of A. Then, it is necessary to show that d is an FCUPF of A. Let #,9,% € A. By the
assumption, we obtain 0x(0) < 0p(Z) and 0p(7) < max{dp(T* ((y*2)*7y)),0r(Z)}. Thus,
0p(0) =1—67(0) <1 —0p(F) = 0p(7), 50 6p(F) = 1 — 0p(§) > 1 — max{6p(Z* ((Fx2)*
9)):0r(2)} = min{l — 0p(@* ((§x2)%9)), 1 = 6p(2)} = min {0p(Z x ((§ * 2) x §)), 0p(Z) }-
Therefore, we have that 0z is an FCUPF of A.

Conversely, suppose that the FSs wp and 0p are FCUPFs of A. Clearly, F = (wp, 6)
satisfies (11) and (17). Since dp is an FCUPF of A, we have 1 — (0) > 1 — dp(Z) and
1—=0p(g) > min{l —0p(Zx ((§*2)x7)), 1 = 0p(2)} = 1 —max{dp(Z+ (7 2) *7)),r(T)}
for all 7,7,2 € A. Thus, we illustrate that dp(0) < dp(Z) and 0p(7) < max{dp(Z » ((J *
2) % 4)),0p(%)} for all #,§,% € A. This shows that F = (wp,dp) satisfies (12) and (18).
Therefore, F' = (wp, dp) is an IFCUPF of A. O
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Theorem 3.4. An IFS F = (wp,dr) in a UP-algebra A is an IFCUPF of A if and only
if the IFSs OF = (wp,wr) and OF = (E, 5F) are IFCUPF's of A.

Proof: Assume that F = (wp,dr) is an IFCUPF of A. Then, we have OF = (wr, Wr)
satisfies (11) and (17). Thus, Wr(0) = 1 —wpr(0) < 1 — wF(it) = wr(2) and wr(y) =
T—wp(§) < 1-min{up(Ex((G+2)%)), we(@)} = max{l—wp(((2)%5)), 1—wp(F)} =
max{Wr(Z *x ((§* 2) xy)),wp(z)} for all 7,79,z € A. Hence, OF = (wp,wr) satisfies (12)
and (18). Therefore, OF = (wp, @) is an IFCUPF of A.

Next, we will show that CF = (E, (5F) is an IFCUPF of A. By the assumption, we
get OF = (0p,0p) satisfies (12) and (18). Thus, for all 7,3, 7 € A, r(0) = 1 — 6r(0) <
1—6p(%) = 6p(2) and 6p(j) = 1 —0p(j) > 1— max{5p(x*((y*z)*y)) dp(Z)} = min{l —
Sp(Ex((g*2)%9)),1—0p(2)} = min {0p(Z * ((§* 2) x 7)), 0r(Z) }. Hence, OF = (0p, op)
satisfies (11) and (17). Therefore, OF = (3, dr) is an IFCUPF of A.

Assume that the [FSs OF = (wp,wr) and OF = (5F,(5F) are IFCUPFs of A. Then
wp and 8 are FCUPFs of A. Therefore, it follows from Theorem 3.3 that F = (Wp,0F)
is an IFCUPF of A. O

Theorem 3.5. An IFS F' = (wr,dr) in a UP-algebra A is an IFCUPF of A if and only
if the IFS AF = (6p,wF) is an IFCUPF of A.

Proof: Assume that F' = (wg,dr) is an IFCUPF of A. By Theorem 3.4, we obtain
that the IFSs OF = (wp,wp) and OF = (E, 5F) are IFCUPFSs of A. Thus, 05 satisfies
(11) and (17), and Wy satisfies (12) and (18). Hence, AF = (67, wr) is an IFCUPF of A.

Suppose that AF = (E, W) is an IFCUPF of A. By Theorem 3.3, we get that the FSs
dr and wr are FCUPFs of A. Since wr =1 — (1 — wyp) = wp, we have wp is an FCUPF
of A. By Theorem 3.3, we have F = (wp, dr) is an IFCUPF of A. O

For a nonempty subset Z of a nonempty set A, the characteristic function fz of A
is a function of A into {0,1} defined as follows: for all # € A, f;(%) = {1 ?f iU < %’

0 if 2¢7Z.
1 if #¢ 7
0 if 7€ 2.

with the dgree of membership f; and the degree of nonmembership E by F, that is,
FZ - (qu fZ) .

Theorem 3.6. A nonempty subset Z of a UP-algebra A is a CUPF of A if and only if
the IFS Fy = (f3.f2) is an IFCUPF of A.

Proof: Assume that Z is a CUPF of A. Then, since 0 € Z, we have f;(0) =
f2(2) ande_Z(O) =0 < f3(z) for all # € A Thus, F satisfies (11) and (1 )
7,9,7 € A. In the case that 7 x (§x 2)x9) ¢ Z or ¥ ¢ Z, we have f;(§) < 1 =

max {f7(Z x ((§ * 2) x 7)), f(2)} and fz(§) > 0 = min{f5(Z * (7 * 2) x§)), [z(& )}- )
the other hand, let Z x ((§x 2) x7) € Z and @ € Z. By the assumption, we get § € Z.
Hence, f7(3) = 0 = max {f7(Z x ((§ % Z) x 7)), f_Z(:E)} and f;(9) =1 = min{f;(Z x ((g*
Z)*9)), fz(Z)}. This shows that F; satisfies (17) and (18). Therefore, F; is an IFCUPF
of A.

Assume that F; = (f3, f;) is an IFCUPF of A. Then f;(0) > f;(#) = 1 when
i€ Z. Thus, 0 € Z and so Z satisfies (2 ). Next, we will show that Z satisfies (5). Let
#,7, % € A be such that 7 * (gx2)*7y) € Zand T € Z. By using the assumption, we get
f7(7) > min{f;(Z % ((§*2) x9)), f5(&)} = 1. Hence, § € Z. This shows that Z satisfies
(5). Altogether, Z is a CUPF of fl. O

Then, for all # € A, we have f;(Z) = { " Now, we denote the IFS in A

1>
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Definition 3.2. Let w and § be FSs in a nonempty set A. For m,ii € [0,1], the set
U(w;ﬁz):{xeA‘ >m} andﬁﬂw;ﬁt)z{fé[l
m-level subset and an upper m-strong level subset of w, respectively. The set f/(w' m) =

{zf: € fl) w(z) < 771} and L~ (w;m) = {x € A‘ ) < m} are called a lower m-level subset

and a lower m-strong level subset of w, respectively. The set Clw,d8;m, i) = Uw;m) N
L(6,1) is called the (m,1i)-cut of w and 9.

w(Z) > ﬁz} are called an upper

Theorem 3.7. An IFS F = (wp,dF) in a UP-algebra A is an IFCUPF of A if and
only if the sets U(wp, m) and L(6g;7) are CUPFs of A for each m, 7 € [0,1] such that
Ulwp;m) # 0 and L(6p;7) # 0.

Proof: Assume that F' = (wp,dr) is an IFCUPF of A, let m, 7 € [0,1] be such that
0(&)}7‘, m) and L(dp;7) are nonempty subsets of A. Then, there exist Z € U(wp;m) and
§ € L(6p; ). Thus, w() > m and §p(j) < 7. By the assumption, we have wr(0) >

wp(#) > m and 6(0) < 6p(7) < A. Hence, 0 € U(wp;m) and 0 € L(0p; 7). Therefore,
U(u}F, m) and L(0p;7) satisfy (2).

Next, will show that U(wp, m) satisfies (5). Let Z,7, 2 € A be such that T ((gx2)xy) €
U(w;m) and & € U(w;m). Thus, we(Z* ((§* 2) *§)) > m and wp(F) > m. By the
assumption, we have wp () > min{wrp(Z * ((§* 2) x §)),wr(Z)} > M. So, y € U(wp; m).
Hence, U(wp;m) satisfies (5).

Finally, to show that L((SF, 1) satisfies (5),

§) € L(0p; @) and & € L(6p; 7). Then dp(Z *
0p(y) < max{dp(Z x ((§ x 2) * §)),0p(2)} <

L(dp; 1) satisfies (5).

Altogether, we have that U(wpg; 1) and L(6p, ) are CUPFs of A.

Assume that the sets U(wF, ) and L(8p; i) are CUPFs of A for each 71,7 € [0,1]
such that U(wp, m) # 0 and L(0p; @) # 0. Let & € A. Then, we have & € U(wp; wp(Z))
and T € L(5F,5F( )). By the assumption, we have Ulwp; wp(E)) and L(6p;0p()) are
CUPFs of A. Thus, 0 € U(wp;wp(i)) and 0 € L(8p;07(2)) which imply wp(0) > wp(i)
and 0r(0) < dp(Z). Hence, F' = (wp,0r) satisfies (11) and (12).

Next, we will show that F' = (wp, dF) satisfies (17). Suppose that there exist z,7, 2 € A
such that wp(7) < min{wp(Z+((G*2)%7)), wr(2)}. Choose 11y = 1 {wp(§)+min{wp(Z+((g*
Z2)* 7)), wr(Z)}]. Thus, i € [0,1] and wp(7) < My < mm{wp(a:*((y*,%)*gj)), wr(Z)}. Tt
implies that § ¢ U(wp;mo) but & (7 % 2) x9), & € U(wp;mo). Thus, U(wp; ) is not
a CUPF of A, which is a contradiction. Hence, we obtain that wy () > min{ws(Z x ((§ *
2) % 9)),wr(Z)} for all 7,7, 7 € A. This implies that F' = (wp, dp) satisfies (17).

Finally, we will show that F' = (wp, dr) satisfies (18). Suppose that there exist Z, 7, Z €
A such that §p(7) > max{ép(x*((y*z)*y)) 6p(Z)}. Choose iy = 1[0p(y )—l—max{ép(x*
((Gx2)x7)), 0r(2)}]. Thus, iy € [0,1] and max{dp(Z * ((§* 2) * 7)), 0r(Z)} < 7iy < 6r (7).
It implies that § € L(dg; 7o) but &+ ((§x 2) *y), T € L(dp; 7). Then, L(dp;7iy) is not a
CUPF of A, which is a contradiction. Therefore, dp(9) < max{dz(Z* ((§*2)*7)), 0p (&)}
for all #,7, 2 € A, which implies that F' = (wp, d5) satisfies (18).

Altogether, we get that F' = (wp, dp) is an IFCUPF of A. O

Corollary 3.1. An [FS F = (wp, ) is an IFCUPF of A if and only if, for all m,ni €
[0,1], the set C(wp, dp;m, ) is either empty or a CUPF of A.

let #,9,% € A be such that & % ((§ x 2)
((G*2)xg)) < 7 and 6r(2) < 7. Thus,
ii. This shows that y € L(6p;7). Hence,

Proof: The necessity is straightforward from Theorems 2.1 and 3.7. 3
Conversely, assume that, the set C(wg,dp;m n) is either empty or a CUPF of A for
all m,7 € [0,1]. Let 7 € [0,1] be such that U(wg;m) # 0. Then § # U(wp;m) =
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Ulwp;m)NA = Ulwp; m) N L(6p; 1) = C(wp, dp; m, 1). By the assumption, we have that
Ulwp;m) = C(wp,dp;m, 1) is a CUPF of A.

Let 7 € [0,1] be such that L(6z;s) # 0. Then () # L(0p;7) = AN L(0p;7) = Ulwp;
0)NL(0p; ) = C(wp, 6p; 0,7). By the assumption, we get that L(g;7) = C(wg, 6530, 7)

is a CUPF of A. By Theorem 3.7, we have F' = (wp, dr) is an IFCUPF of A. O

Theorem 3.8. If an [FS F = (wr,dF) in a UP-algebra A is an IFCUPF offl, then the set
Ut (wp;m) and L™(0p; ) are CUPF's of A for each m, 7 € [0,1] such that U* (wp;m) # 0
and L™ (0p; 1) # 0.

Proof: Suppose that an IFS F = (wp,dp) is an IFCUPF of A. Let m, 7 € [0,1]
be such that U*(wp;m) and L~ (6p;7) are nonempty subsets of A. Then, there exist
i € Ut(wp;m) and b € L™ (8p; ) which imply that wp(§) > m and 0p(3) < @. By the
assumption, we have wp(0) > wp(§) > 1 and 6(0) < 6p(2) < A. Thus, 0 € U™ (wp;m)
and 0 € L(0p; 7). Hence, Ut (wp; ) and L~ (0p; i) satisfy (2).

Next, let Z,§, 2 € A be such that 7 * (g*x2)xy), T € Ut (wp;m). Then, wp(Z * ((g *
Z)*y)) > m and wp(Z) > m. Thus, we(y) > min{wp(Zx ((F*2) *y)),wr(Z)} > m, which
implies § € Ut (wp;m). Hence, Ut (wp; 1) satisfies (5).

Finally, let 7,7, 2 € A be such that &+ ((§*2)x9) € L™ (8p;7) and & € L™ (65; 7). Then
Or(Zx((gx2)*7y)) <7 and dp(Z) < 7. Thus, 0p(7) < max{dp(Z* (% 2)*7)),dr(Z)} <
i, so § € L™ (0p; ). This shows that L~ (x;7) satisfies (5).

Altogether, Ut (wp; ) and L~ (0p; @) are CUPFs of A. O

4. Conclusion. In this paper, we have introduced the concept of IFCUPF of UP-algebras,
and provided their properties. In our future work, we will utilize ideas and results in this
paper in IFCUPFs to study the substructures of algebraic systems related to UP-algebras.

In the near future, we will broaden the scope of the research covered in this work to
include investigation into essential comparative UP-filters and t-essential intuitionistic
fuzzy comparative UP-filters, in accordance with [22, 23].
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