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1 Introduction

Here, as a continuation of [3, 4, 5], we extend the concepts of Index Matrix (IM) and Intuitionistic
Fuzzy IM (IFIM) introducing the concept of an Extended IFIM (EIFIM).

In Section 2, we give the definition of an EIFIM and the standard operations over two EIFIMs,
as well as examples. In the next sections, essentially new operations over EIFIMs are introduced
and their properties are discussed.

Initially, we give some remarks on Intuitionistic Fuzzy Sets (IFSs, see, e.g., [2, 5]) and espe-
cially, of their partial case, Intuitionistic Fuzzy Pairs (IFPs; see [7]). The IFP is an object with
the form (a, b), where a,b € [0,1] and a + b < 1, that is used as an evaluation of some object
or process and which conponents (a and b) are interpreted as degrees of membership and non-
membership, or degrees of validity and non-validity, or degree of correctness and non-correctness,
etc.

Let us have two IFPs x = (a,b) and y = (¢, d).

First, in [7] we defined the relations

r<y iff a<candd>d
r<y iff a<candb>d
x>y iff a>candb<d
x>y iff a>candb<d
r=y iff a=candb=d
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Second, we defined analogous of operations “conjunction” and “disjunction”:

&1y = (min(a, c), max(b, d))
x V1 y = (max(a,c)), min(b, d))
r+y={(a+c—a.cbd)
z.y = (a.c,b+d — b.d)

zQy = (3¢, &),

Third, we defined analogues of operations “implication” and “negation”. In Table 1 the exist-
ing currently 45 negations are given. In some of these definitions, we use the functions sg and sg
that are defined by:

1 ifz>0 0 ifz>0
sg(r) = ,  5g(r) =
0 ifz<0 1 ifz <0
Table 1
-1 | (z,b,a)
2 I7@<a)7 Sg(a’)>
-3 | (z,b,a.b+ a?)
4 ZE,b, 1 b>
—5 | (7,858(1 —b),sg(1 — b))
6 I7Sg<1 —b),sg(a)>
-7 | {x,3g(1 = b),a)
—s | (z,1—a,a)
19 x7@<a)7 CL>
10 | (z,58(1 _5)71 —b>
11 :L',Sg(b),@(b))
=19 | {x,b.(b+ a), min(1,a.(b*> + a + b.a)))

14

15

16

T

18

19

120

=91 | {x,min(1 — a,sg(a)), min(a,sg(l — a)))

z,min(1 — a,sg(a)),0)
z,1—a,0)
x,min(b,sg(1 — b)), min(1 — b,sg(b)))
x, min(b,sg(1 — b)), 0)

122

123

124

(
(
(
(
(
(
(
(
(
(
(
(
13 | (7,8¢
(
(
(
(
(
(
(
(
(
(
(
(

125

28



=196 (x, b a.b+73g(l —a))

97 (x,1 —a,a.(1 —a)+3g(l —a))

—28 (z, (1 —b).b+53g(b))

=199 (x,max(0,b.a +5g(1 — b)), min(1, a.(b.a +35g(1 — b)) +35g(1 — a)))
=130 (x,a.b,a.(a.b+3g(1 — b)) +35g(1 — a))

31 (x,max(0, (1 — a).a +35g(a)), min(1,a.((1 — a).a +5g(a)) +5g(1 — a)))
132 (z,(1—a).a,a.((1 — a).a+5g(a)) +35g(1 —a))

—33 (,b.(1 = b) +38g(1 —b), (1 = b).(b.(1 — b) +5g(1 — b)) +35g(b)))
34 <9b6a b.(1 —b), (1 —b).(b.(1 — b) +5g(1 — b)) +5g(b))

~ i

g7 <2?b’2a3 >

o | (5550

m0 | (5,75

—40 <2—32a7 14 - >

—41 <2?b7 3—32 >

492 <b 1,“2/\ , where A > 1

43 ( 7+1’ ;;71, where v > 1

4405 | { Zj‘_ﬂl, gig, where o > 1,8 € [0, o

“u5,en | (min(l va(z) +€), max(0, pa(z) —n))

2 Basic definition

Extending [3, 4], the basic definition of the IFIM-extension is given.
Let [ be a fixed set. By IFIM with index sets K and L (K, L C I), we denote the object:

(K, Ly { (e Vi) ]

L . L . L
Eyoo| (ks Vi) oo (ki Vkady) oo (ks Ve dn)
k| (ke Vi) e (ks Vety) oo (it Veetn)
km <Mkm7l1’ Vkmyll> e <Iu’kmylg7 Vkmylg> e <lLLkmyln7 I/k'rruln)

where forevery 1 <i <m,1 < j <n: 0 < pg, 15, Vit Bkat; + Vigt; < 1
For briefly, we can mention the above object by [K, L, {(tx,1;, Vk, ;) }]), Where

K ={ky, ko, ....kn},

L= {l17l27 EERE) ln}’
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forl1<i<m,and1 < j <n:
ki L s Vi Ly s Bkl + Vi, 1 € [07 1]
Now, the new object is defined by:

[K*a L*7 {<,uki,lj7 Vk’i,lj>}]

b, {h, 81 o ek B L (ed B
klv <alf7 B{g> </~Lk17l1v Vk1711> s <:U'k1,lj’ Vk1,1j> s <:uk‘1,ln7 Vk17l7z>
B ki? <04§7 Bf) </’l’k’i,l17 Vk?i7l1> cee <Iuki7lj7 Vki,lj> s </’Lki»ln7 Vk’i,ln> ’
Koms Qs Bi) | (Wt s Vi) =+ oy Vi) - (Pl Vi)

where forevery 1 <i:<m,1 <j < n:
O S uki,lja V}ﬁ,lj?/’”{?i,lj + Vki,l]‘ E [07 ]']7
af, Bt of + Bf € [0,1],
al, B, ol + B €10,1]
and here and below,
K* = {<ki7a§7 zk>‘k1 € K} - {<ki7af7 zk>|1 <1< m}7

LY = {{l;,a}, B)[l; € L} = {(lj,a, Bi)11 < j < n}.

Let
K* C P*iff (K C P) & (Vki =p; € K : (aF

P <
K* C PYiff (K C P) & (Vki = p; € K : (of < of) & (Bf > B7)).

3 Operations over EIFIMs

For the EIMs A = [K*, L*, {(t, 1, Vk,1;) H, B = [P*, Q*, {(Pp,.qs> Op..q.) } ], Operations that are
analogous of the usual matrix operations of addition and multiplication are defined, as well as
other specific ones.

(a) addition-(max,min)

A @(max,min) B = [T*v V*7 {<90tu,vw7 wtu,vw>}]a

where
T = K*U P* = {{t,,a!, B)|t. € KU P},

V*=L"UQ" = {(vw, oy, Bi)|vw € LUQY,
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t
o, =4 ab

7

| max(a¥, o),

( l
7

Puw=19 B

\ min( jl'7 Bg)?
and

(
(ki dys Vs 1)

<ppr,qs 1y Opr,qs ),
<g0tuﬂ)w I wtuva> = <

<maX(/~Lki,lj ) ppr,lIs)a
min(ykiylj ? Upr#]s)>’

\ <07 1)7

(b) addition-(min,max)

ift,e K — P
ift,e P— K ,
ift,e KNP
ifv, € L—Q
ift,eQ—1L ,
ift, e LNQ

iftu:k:iGKande:leL—Q
ort,=k € K—-Pandv, =1[; € L;

ift,=p.- € Pandv, =q, € Q — L
ort,=p. € P—Kandv, =q, € Q;

ift,=k=p.€¢ KNP
andv, =1l =g, € LNQ

otherwise

A @(min,max) B = [T*> V*v {<90tu,vw> ¢tu,vw>}]7

where T, V* o, 5 have the forms from (a), but

.
<,Uki,zj7 Vi, 1 ),

<ppr,qsa Upr,q5>>
<g0tuﬂ)w 9 wtuﬂ)w > =

<min(,uki,lj » Ppr.gs ) )
ma;X(Vki,lj ) O-pr,fIs )) ’

\ <O7 ]'>7

(c) termwise multiplication-(max,min)

iftu:kiEKande:leL—Q
ort,=k;€ K—Pandv, =1[; € L;

ift,=p. € Pandv, =¢q, € Q — L
ort,=p, € P—Kandv, =q, € Q;

ift, =k =p € KNP
andv, =1l =q, € LNQ

otherwise

A @ (max,min) B = [T*a V*7 {<(10tu,’Uw7 wtu,vw>}]7

where
T = K* N P* = {{ty,

O‘fuﬁziﬂtu € KNP},
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V*=L"NQ" = {{vw, oy, b)) |vw € LN QY
ol = min(af,a?), fort, =k =p, € KNP,

By = min(8}, 8Y), forv, =1; = ¢, € LNQ

and
<<10tu1'Uw7 ¢t1tuvw> - <max<lukialj ) ppr#]s)7 min<]/kivlj7 UPMQS)) .

(d) termwise multiplication-(min,max)
A minmax) B = [T, V" {{@t,.000 Ytu i) 1
where T, V* o, 5 have the forms from (c), but
(Ptuvus Ytuwn) = (MIN(H, 15, Ppyq,)s MAX (Vi 155 O, 0,)) -
(e) multiplication-(max,min)

A @(max,min) B = [T*a V*v <(ptuﬂ)w’ ¢tu,vw>}]7

where
T*=(KU(P - L))" ={{t,,a!, ) |t, € KU(P— L)},
V*=(QU(L—P)) = {(vw, o, Biy)|vw € QU (L — P)},
((oF, ift,=k €K
ol = :
| o, ifty=p eP-L
(8, ifo,=leL—P
By = ,
7 ift, =q €Q
and

<¢tu,vw)¢tu,vw> =
( </"Lki7lj7 Vk?i,lj>7 ift,=k; € Kand v, = lj eL—-P

<ppr7QS’0-pr7QS>7 lftu:p"" 6P_[/a'ndv’w:qS GQ

( max  (min(p,i,,Pp.q.)), ifty =4k € Kandv, =¢q, € Q
= lj=prELNP

mlIl (maX(Vki,lJW 0prﬂs))>’
l]-:pTELﬂP

L (0, 1), otherwise
(f) multiplication-(min,max)

A @(min,max) B = [T*a V*7 <90tu,11w7 77Z)tu,vw>}]7
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where T*, V* ol | 3V have the forms from (e), but

(Ptuvns Ut vn) =
(Wit Vi, ) ift,=ki € Kandv, =10, € L—P
(Pprass Oprias) ift,=p, € P—Landv, = ¢, €Q

( max  (min(p,g,, Pp.g)), ifty =4k € Kandv, =¢, € Q
=< l=p.eLnP

min  (max(Vk, i, 0p,.q.)))
lj:pTGLﬂP

L (0, 1), otherwise

(g) structural subtraction A © B = [T*,V* {{04, v.s Uty v ) ], Where
T = (K — P) = {{t,, o', B! |t, € K — P},

V= (L - Q)* = {<Uw7afu7631>|vw €L- Q}7

for the set—theoretic subtraction operation and
of =aF fort, =k € K — P,

By = é, forv, =1, € L - Q
and
<(ptu,vw7¢tu7vw> = </"ij,lj7yki71j>7 for ty = k‘l € K — Pand Vyy = lj e L — Q

(e) negation of an EIFIM —A = [T, V*, {—(u, 1, Vk, ;) }], where — is one of the above (or
another) negations.
(f) termwise subtraction
A T max,min B=A ®max,min _|B,
A ~“min,max B=A @min,max -B.

4 Relations over EIFIMs

Let the two IFIMs A = [K™*, L*, {{a, bs) }] and B = [P*, Q*, {{cpq, dp4) }] be given. We shall
introduce the following (new) definitions where C and C denote the relations “strong inclusion”
and “weak inclusion”.
Definition 1: The strict relation “inclusion about dimension” is
ACy Biff((K* C PH&(L*C Q")) V(K" C PH&(L*C Q") V(K" C PH&(L* CQY))
&(Vk’ - K)(Vl - L)((ak’l, ka) = <Ck',17 dk,l>)~
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Definition 2: The non-strict relation “inclusion about dimension” is
Ay Biff (K* € P)&(L* € Q")&e(Vk € K)(VI € L)({ara bis) = (cras dua).
Definition 3: The strict relation “inclusion about value” is
AC, Biff (K* = P*)&(L* = Q") &(Vk € K)(Vl € L)({aki, bra) < (Crusdri))-
Definition 4: The non-strict relation “inclusion about value” is
AC, Biff (K* = P*)&(L* = Q")&(Vk € K)(Vl € L)({aki, biy) < (i, diy)).
Definition 5: The strict relation “inclusion” is
ACBiff((K* C PH&(L* C Q) V (K" C PH&(L* C Q) V (K* C PH&(L* CQY))
&(Vk € K)(Vl € L)({aki, big) < (Crus dii))-
Definition 6: The non-strict relation “inclusion” is
A C Biff (K* C P*)&(L" € Q")&(Vk € K) (VI € L)((aky; brg) < (crys dii))-
It can be directly seen that for every two IFIMs A and B,
e if A Cy B, then A C, B;
e if AC, B,then A C, B;
o if ACB AC;B,orAC, B,then A C B;
e if AC,BorAcC, B,then A C B.

Operations “reduction” and “projection” coincide with the respective operations defined over
IMs in [3], while hierarhical operations over IMs, described in [3, 6], are not applied here.

S5 Level operators over EIFIMs

Let the EIFIM A = [K*, L*, {{jt, 1, Vx,1,) }] be given.
Let fori =1,2,3: p;, 04, p; + 0; € [0, 1] be fixed.
In [2, 5], some level operators are defined. One of them, for a given IFS

X = {(z, px(z),vx (2))|z € E}
is
Nas(X) = {{z, pux(z), vx(z))|z € E & px(z) > o & vx(z) < 6},
where «, 8 € [0, 1] are fixed and o + 5 < 1.
Here, its analogues are intoduced. They are three: NN ;}1,01 ; NPQQ,UQ, N 5’3703

K-, L-indices and (p,, , Uk, ,1,)-elements, respectively. The three operators can be applied over

and influence over

an EIFIM A sequentially, or simultaneously. In the first case, theis forms are
le,al (A> - [NP1,01 (K*)v L*7 {<¢ki7lj7 77Z)k117lj>}]7
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where
<<Pki,lj7¢ki,lj> = <Mki,lj, Vki,lj>
only for (k;, af, BF) € N,, o, (K*) and for each (I;, o}, 5!) € L*;

Ngmg (A> = [K*7 NP2702(L*)7 {<90ki7lj7 wkiylj>}]7

where
<<Pki,lj, ¢ki,lj> = <Mki,lj, Vki,lj>
for each (k;, o), 5F) € K* and only for (I;, o, B) € N, 5,(L*);

Ngg,ag (A) = [K*7 L*, {<(pki7lw wki7lj>}}7

where
(ki Vi) i pirg g, > p3 & vy, < 03
<(20k‘i7lj ) wki,lj> = s
(0,1), otherwise

In the second case, their form is

(Npll,m? Np22,o'27 Ngg,og)(A> - [NP1,U1 (K*)7 NP2,02 (L*), {<¢ki,lj7¢ki7lj>}]7

where )
<l’[’ki,lj7 Vk’iJj)? if <kl7 O‘?’ zk> € N017U1 (K*)
and <lj7 O‘évﬁb < NP2,02 (L*)
and Hie; 15 > P3 & Vki < o3
(Prity> Vrpy) = :
(0,1), if (ki, of, BF) € Npy oy ()
and ([;, ozé-, 5;) € Ny, oo (L¥)
and pu, 1, < ps V Vg1, > 03

6 Aggregation operations over EIFIMs

Let the EIFIM
lla <0/176{> lju <aé7ﬁ]l> l’m <af’L7/8”Il’L>
ki od, BY) | (s Vo) - (ks Vioty) o (ke Vion)
A _ . . . . .. . . ’
ki, <ai ) 61 > <:uki,ll? Vki7l1> s </’l’ki7lj7 sz‘Jj) s <:uki,ln7 Vki,ln>
Koy (05 BED | ko> Vemt) - (s Vidy) - (Honidn> Vi)

be given and let ky ¢ K and [y ¢ L be two fixed indeces.
Now, we introduce the following 18 operations over it.
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(a) (max,max)-row-aggregation

p(max,max) (A, kO)

‘ ll <Oél1, ﬁi> 'er < s 52)
ko, (max of, min f7) \ (max ju, min vip,) (max jup,, WiN Vi)’
(b) (max,ave)-row-aggregation
p(max,max) (A7 kO)
‘ ll><a17ﬁi> n7< naﬁé)
= k k 1 1 )
ko (e ok, min 8 | (5D sk 3 ) o (5 s > )
(¢) (max,min)-row-aggregation
p(max,max) (A, kO)
ll <O[ll, ﬁi> n7 < Oy, B£L>
- k 3 k )
ko, G b, i, BE) [0, s 06 i) - (I P 0 Vi)
(d) (ave,max)-row-aggregation
p(min,max) (A> kO)
‘ l17<alluﬂi> n7< n?ﬁl>

J— m m
ko G 3o o 5B | (masx e, min i)
1= 1= -~

1<i<

(e) (ave,ave)-row-aggregation

P(max,max) (A, kO)

9
max U Illll 1%
<1<Z< ki lna ki ln>

‘ <alaﬁ > n’< n75£1>
EREI ST S ST RNT D STHNED SN RN o RS oA R

(f) (ave,min)-row-aggregation

P(max,max) (A, kO)

n> < Qs 62)

1<i<m

‘ lla <alla 6{)
kO; <% Z akv % Z ﬁf) < min M, 1y, Max szwh)
i=1 = lsism
(g) (min,max)-row-aggregation

P(min,max) (A7 k(])

9
(min foe, 1, MAX V)

. l17<04llaﬁi> n7< n7ﬁl>
o, ((min af, max G7) | (max s min vin) oo (max g, min vi,)
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(h) (min,ave)-row-aggregation

p(max,max) (A7 kO)

‘ ll7<a1>ﬁi> Ly, {a n?ﬁi)
= k k 1 m 1 m 1 LG 1 I
Fo, (min aq, max 57) | (5 2 bt 2 Veada) -+ <;;Mm,lmm; Vi dn)

(i) (min,min)-row-aggregation
P(max,max) (Aa ]{30)
| b, od, 1) L, (o, B)

~ ko, (min of, max SF) ‘ (min pug, g, max v, L) - <1r<111<n Fki oy DX Vi)

1<i<m ' 1<i<m 1<i<m

(j) (max,max)-column-aggregation

lo. { max o, min B
0’<1< <m ]’1<z<mﬂj>

k Qk
kh <a1751> <1I?Ja<xnﬂ 1l 1H1j1£n Vkl,lj>

. 9
kil 1rnj1£n Vki7lj>

maz (A, lo) = '
Tmaz (A, o) Z,<Z,ﬂ5> (max o

1<j<n

’ma < m;/Bk> <1I£l]a<X M km,ljs 1I21£n Vk:m,lj>

(k) (max,ave)-column-aggregation

l l
o g 5 2, Bl

n
k17<0/1€76{€> <% Zlﬂkl’lﬁ% Zlykl’lj>
J= J=

i7lj> 7

a0 = ok g <zukl 1

||'M:

n n
m’< m76k> <% le’bkmyl]W % Zlykm’lj>
J= J=

(1) (max,min)-column-aggregation

l l
o g, o i, O

ki, (o4, BF) | (min pu, ,, max vg, )

1<j<n 1<j<n
o A ly) =
maa:( ’0) za<zvﬂzk> (mlnﬂkl,maxykl> 7

1<j<n 1<j<n

k
m7 < m7 /6 > <11<n]1£1n/’6 ms ]7 lm]ag}iz Vkm,,lj>
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(m) (ave,max)-column-aggregation

n n
lOu <% Z Oéé’? % Z Bg>
j=1 j=1

kla <O/1€7 ﬁ{c>

Umaz<A7 ZO) = :k )
ki, (o', BiY)

km, <O/:n7 5§1>

(n) (ave,ave)-column-aggregation

max omin Vg, .
<1§]Sn /’[’klylj7 1S]Sn k17lj>

( max JIS

min v, ;)
1<j<n 1<j<n MY

1<j<n

max omin v .
< /’Lk/‘mJ]) 1§]§7L k?’YL7l]>

n n
o (2 350l 135 )
Jj=1 J=1
k k 1 = 1 =
ki, (00, BY) | (5 D0 M tys o 2o Vi)
Umam(A7l0> - b o L n ! n
ki? <az’ ) 6@ > <ﬁ Z K lis Z Vki7lj>
j=1 j=1
km? <Ozm, m> <ﬁ leukm,lgv n Zl I/kmylj>
]: j:

(o) (ave,min)-column-aggregation

n n
lo, (5 2 a5 22 B5)
j=1 j=1

klv <O{]f, 5{€>
Umax(Aa lO) = :lc i
ki, (i, BY)

km; <Oék k:>

m?i~m

min ., max Vg, [.
<1§]§n /"Lklyl]7 1<j<n klvlj>

b
min 1, max Vg g,
<1§j§nﬂk”l”1§j§n k“lj>

(min gy, 1, max v, ;)

(p) (min,max)-column-aggregation

1<j<n 1<j<n

ly, { min o, max B
O’<1§i§m J’lgz‘gmﬁj>

kla <Oé]f7 6{€>

maz (A, 1) = :
Tmar(Al0) =k gy

K, <alr€m 55)

38

max (g, 7., min vy, .
<1SanM1’]71Sj§n i)

( max

. Y
c., IIN Vi, .
1§]§7’l /’[’kulj7 1§]Sn k17lj>

( max JI—

min v .
1<j<n bl )

1<j<n
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(q) (min,ave)-column-aggregation

l l
o L, o 225 O

n

]ﬁ, <O/1€a6{€> < E Kok 15 E 231 l]>
j=

Umam(A7l0> = . n ' n )
Z’< zvﬁzk> <%;Mkiylj7izykialj>

n n
Koy (s B | (5 22 Moy s 30 2 Vidy)

J=1 7j=1
(r) (min,min)-column-aggregation

! !

l0,< mln 1 0, max. B;)
kr, (of, BY) <lf<ﬂ]1£1n Mklz  Dax Vi g, )

Umax<A7 lo) = k .
ki < Zaﬁ )| D g, IAX V)
k

ma< mvﬁ > <1f<n]1£1nﬂ s 71%;2% Vkm,lj>

7 Extended modal and level operators defined over EIFIMs

Let, as above, © = (a, b) be an IFP and let v, 8 € [0, 1]. Some of the extended modal operators
defined over x have the following forms (see [5, 7]):
a1a(l’) (a+a.(l—a—=0),b+p.(1—a—-0)), wherea+ 5 <1

ap(2) = {(a.a, 5.b)
H,p(x) = (a.a,b+ B.(1 —a — b))

wg(®) = (a.a,b+ B.(1 — a.a — b))
(a+a.(l—a—0),5.b)
(a+a.(l1—a—p.b),5.0)

T

ap(x

)=
() =

and let the level operators have the forms:

P, sz = (max(«, a), min(5, b))
Qo pr = (min(a, a), max(8,b)),

fora, s €[0,1]and v+ 5 < 1.
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Now we define operators over EIFIMs in analogous way with the operators from Section
5. Let Oa1 B 0? 2B o3 ,.5, be three operators and their arguments ay, 51, g, B2, as, B3 satisfy
the respective conditions, given above. The three operators influence over K-, L-indices and
(Mhy 1, Vkyy,)-elements, respectively. They, as in Section 5, can be applied over an EIFIM A
sequentially, or simultaneously. In the first case, theis forms are
Oa, 5 (A)

a1,B1

l17 <al17 69

(ks 1 Via 1)

lja <Oé§-, ﬁ;)
</j’k1,lj ) thlj)

Tl7< n?ﬁi)
(ke s Vhr 1)

kl) Oal ﬁ1(<a’f7 5?))

bl

ku 0L s, (s B5)) | (ks Vi) (it s Viit;) (k1> Vi)

km?Oal 5 ((a BE | (ks Vit t1) (e ;> Vb 1) (e s Vb )

0?2 2.5, (A)

l]’ Oa2 BQ(<Q§7 5§>)
<:uk1, ljs Vk1,lj>

lhOaz 52(<al1aﬁi>)

</M€1,l1 ) Vk1711>

lna Oag Bg(<aln’ 631))

</Lk1,lm Vk1,1n>

kla <Oé]1€7 B{c>

ki, (o, BY) (M 1y > Vi) (i 1> Viit;) (Hkitns Vkidn)
Ky (s BE) | (Bt s Vi ) (It > Vi 1) (e > Vi )
3
Oag,ﬂg(A)
l1’<a11’6{> lja<05§‘76§'> . na< naﬂl>
ki, (af, BY) | O3, 5 (tka s Vhan)) - O3 g (Utka s Vka ) -+ O3 5 (ks s Vs )
27 < Q' ﬁzk> Oz3,63(</~bki7l17 Vki7ll>) Oz3,63(</~bkz‘,lw VkiJj)) Og3753(</’bkiyln7 sz',ln))
Ko, (s Bl | O3 5 (e b1y Vi) -+ O3 5 (e 10 Vi 1))+ -+ O 0 (ks Vi)

In the second case, the form of the three-tuple of operators is

(Om B0 Oaz B2 Oa3 53)(A)

llv Oa2 62<<a17 61>)

lna Oa2 ,82(<a£w 57{))

kl,Om 5 ((af, B1))

kszal ,81(<af762k>)

km, Oa, 5, (o, B1))

Ozg,ﬁg (</”Lk17117 Vil >>

O3, 5, (k> Vi)

3

O3 55 (e 1y Vi 1))

40

023763 ((:ulﬂ ) Vlin))

Ogg,ﬁg ( </’Lk‘uln ) Vk'ivln>>

3

Oag,ﬁg ((/’Lkmyln ) Vk?m7ln>)



8 Conclusion

As we noted in [3], in future, we will discuss the possibility to apply the apparatus of IMs, and
especially, of the IFIMs, for representation of configurations in the game-method for modelling, in
“transportational (optimization) problem”, in OLAP-cubes in data warehouses and in other areas
of applications. These new IMs can be used for description of new types of intuitionitic fuzzy
relations and intuitionitic fuzzy graphs (see [5]). That will be an object of our next research.
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