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Abstract- Hashimoto [1] introduced the concept of fuzzy
matrices and studied the canonical form ofa transitive matrix.
Fuzzy matrices arise in many applications, one of which is as
adjacency matrices of fuzzy relations and fuzzy relational
equations have important applicationsin pattern classification
and in handing fuzziness in knowledge based systems. In this
paper, some properties of k-g Intuitionistic fuzzy matrices are
derived over the operations @ and .
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1. INTRODUCTION

Hashimoto [1] introduced the concept of fuzzy
matrices. It is known that matrices play very major role in
various areas such as mathematics, physics, statistics,
engineering, social sciences and many others. But in daily life
situations, the problems do not always involve classical data.
Consequently, we cannot successfully use traditional classical
matrices because of various types of uncertainties present in
daily life problems. Kim et.al. [4] studied the canonical form
of an idempotent matrix. Ragab et. al. [10] presented some
properties of the min-max composition of fuzzy matrices.
Kolodziejczyk [5] presented the canonical form of a strongly
transitive matrix. Xin [14,15] studied controllable fuzzy
matrices. Thomason [12] and Kim [6] defined the ad-joint of
square fuzzy matrix. Tian et. al. [13] studied power sequence
of fuzzy matrices. Kim et. al. [7] studied determinant of square
fuzzy matrices. Hemasinha et. al. [2] investigated iterations of
fuzzy circulants matrices. Ragab et. al. [9] presented some
properties on determinant and adjoint of a square fuzzy
matrix. Shyamal and Pal et al. introduced two operations on
fuzzy matrices. some exponential based results on fuzzy
matrices. In this paper, some exponential based results on
Intuitionistic fuzzy matrices are studied. Some theorems and
results related to the above concepts are derived. Denote the

k€ N.M s natural number and & € [0,1]

I1. PRELIMINARIES

Definition 2.1
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An intuitionistic fuzzy set (IFS) AinE (universe of
discourse) is defined as an object of the following form

A = {(opy(x),y(x))x € E], where the functions
Hat B = [01] gng va i B = [01] gefine the
degree of membership and the degree of non-membership of
the element ¥ € £ in 4, respectively and for every* € E|
0 = pu(x) + (%) =1 1 I pe the set of all real
numbers lying between 0 and 1, ie.,
I'={x:0=1x =1} Ais0let (F) be the set of tuples
{a,b}, where @b EI g 0=a +b =1 ie.
(Fy={{a,b): 0 =a +b = lab €1} The
addition and multiplication between any two elements of are
defined bellow.

Definition 2.2

Let ¥ = ) gng ¥ = D) g any two elements
of (F) The addition (+) and multiplication ('}between
X lng ¥y are defined as

X+ y =x,x,)+und=

(max (x,,3,), min(x,,3,)) = (x, Vy,x, AR)

and

x - }_.' — {x“‘l x'l-'} =+ {}'1“_; }?1-'} =

{mm(xu, }:“jjmﬂx(xw _],_rv}} = {x“ ﬂ}rw x, ".-"}:v}

In arithmetic operations (such as addition, multiplication etc.)
only the values of membership and nonmembership are
needed. So from now we denote IFS

asA = {x = {xu,xvﬂx € E}

Definition 2.3

Let R be an IF1 and %Y € R phere® = XX gng
¥ = Owhhen * = ¥ if and only if = = Yu and
x'l-' = }'11_-'_

Definition 2.4

Let B be an IFl and X7 € R here ¥ = Xw¥y) gng
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¥ = 0w then X = ¥ if and only if *i = Yuand

Definition 2.5

Let R be an IF1 and %% € B where ¥ = (XwX) 5ng
Y= Owldpen ¥ < Vitand only it * =¥ and
X#F Y

Definition 2.6

Let B be an IF1 and 4 € M, (R). A is said to be power-
convergent if AP = P71 for some positive integer P. If A
is power-convergent the least positive integer P such that
AP = 477 is called the index of * and is denoted by i(4),

Definition 2.7

Let %Y €011 Then the operation ©  defined as

=, ifx>vy
xe}'_{ﬂ, ifx <y
Definition 2.8

1, ifx=a
0, ifx < a

X, ifx=a
x,:m}{mwer:x— cut) = {{]J ifx < a

x':“}{upper o — cut) = {

Definition 2.9

Let ¥ € [0,1] The complement of an element * is defined
by x°=1—x.

Definition 2.10

Let %Y € [0.1] The two operators B and © are defined by
xBy=x+y—xY anqg xQy=x¥ i
obvious that () 1Ex=1 ) 10O x=x
0P x=x4nq 0Lx=0

Definition 2.11

A= B =]

Let [ﬂi}'] and

™M XN Then

'hi'}'] be two fuzzy matrices of order
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1) A $ B = [ﬂ'z'_;u' + 'h:'_;l' - I"}’E_;l" bil_;ll]
5 AO B =[a.h;]

3) AVE= [(ﬂ‘i}' v b:‘_;f}: (ﬂ‘;j A b:_;lj]
AN B = [(a; Ab;) (al;v )]l

4)

5) A[k+l] = A[J{] {:}A_, A[l] = A_; k= -1.12.! van

6)

matrix)
g 4=
9) Af =11 -

Theorem 3.1

Ale) —

(lower

[ﬂfi] (the transpose of A)

@ P e
[a5 {ﬂi}'} 1 (upper ®-cut fuzzy matrix)
7) AI:EC:I = [Q’E_J'I:Ej-'(ﬂ'i_;l'}ﬂ]

cut  fuzzy

a;] (the complement of 4)

10) AleE1] _ A[k+1—k.1]’A [_ 4k = N ie) N
is a natural number.
11) ARCU = 4l A = 4 = N i) N 5 4
natural number.

1) lgB1la=[g+1-g.1]4
[MA=40=g=1

13) [g ©1]4A = [g.i]A,[i]A =40=g=1

I11. MAIN RESULTS

Let 4 be a intuitionistic fuzzy matrix, then

Proof :

{
{
{
{
{
{
{
{
{
{

ﬂ[k@i}{ﬂj[k@i}
(A%VA), ((A)*A47)
A[MELJ.[A'}[FEQ:L}
(A*NA), ((A)*vA")
(g DA(GO DAY
(gAVA).(gA'AA")
GO DA(Ge DA
(gANA). (gA'VA")
(A9),((A07)T)
(ATYT((A))%)
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i)

)

i)

i)

wi)
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Let A = (a;j.ai;), where
0=a;=1 0= a;s
1vij=12...n :mdk beany
postirve mteger such that

nEl r :IHE:L}
|._| |-_I
(afVay). (a) Alay)) =
then_ H[hEEL [,:1'"|[“'~—'L}
((a*va), {{A'"'"M )}
Let 4 = {r;',l \ } where
D<a;=1, DEr;l_IE
1vij=12...n md kbeay
positive mt=ger such that

huL oy Ry _
(g (ag) " E5) =

il('::’lj"ﬁ"'::’lj :I’ ((le] vﬁ*u ‘]} and
m%{‘q[iﬂﬁ’{ﬂ’] [;L'Ei:} —
((ATAL), ((AT)7AAD).

{a:

LatA = {a;.a;;} whara
D<a; =1, 0<al, <

1%ij =120, n md < g=
1. such 'ﬂ:.ati[,gE' i]l.'-lgl:.-[.ﬁ' =
1la;)y =

((ga, Va; ). (ga Na'; )land
then ([g & 1]4.[g & 114" =
(gAVALgA'Aa' )

Lat A = {a;;.a;} whare

0<a; <1, 0<al, <
1vij=12....napd0 < g <
1. su-:htha.t':[,g S 1]I.'-|;_:.-[£|' &
1lal} =
((ga;Nay ). (galVa} )} and
than (g @1lalg &E
1]4" = {(gAN4). (gAVA" D)
Lat A = {a;.a;} whars
D<a; =1 0<al, <
1vij=12..nand0 < k<
1. such that

(g +1}ng,=,"g 1al) #F

lga; ®ayll lga; O a :Ifl
and than l:'g+
134,0(5.104% = {(gA &

A), (gA T AD)

LatA = la;.a;) whare
ugnggLugngg
1vij=12.. )

':I:n |:r| a;,

ISSN [ONLINE]: 2395-1052

Example 3.1

4= ({U.E, 0.8) {ﬂ.S,ﬂ.S})
Let (0.1,09) (0.80.2)/pe 3 intitionistic fuzzy
matrix, the

i) Let us consider & = 2

4= (02 039)

(0.1) (0.8)
, _({0.04) (0.25)
A _({G.ﬂi} {0.54})
, _ ({0.8) (0.5)
A _({0.9} {{J.Z})

wy=(Gen 02
4= (08 09

~ 0.9y (0.2)

ne _ ({02) (0.5)
49 _({m} {0.3})
L.H.S

@] ¢ Ao, (10.2,0.64) (0.5,0.25) .
(A 0 }_({0.1,0.31} {0.3,0.04}) 1)

R.H.S

02 09

= ((Pva)) = ({m} (0.8)

nzp g (1064 (0.25))
= (4= ({0.31} {:3.04}) (b)

From equation (a) & (b) we have

_({0.2,0.54} {0.5,0.25})
~\(0.1,0.81) (0.8,0.04) _}(2)

From equation (1) & (2), we get,
({0.210.54} {0.510.25}) _ ({0.210.54} {0.510.25})

(0.1,0.81) (0.8,0.04)/ ~ \(0.1,0.81) (0.8,0.04)
Hence {AD{@:L]J (A'Ij[koﬂ} = {(AkVA}J ((A'I}kﬂﬂfj}

i) Let us consider ¥ = 2
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eotl ¢ ambe@il,  (40.04,0.8) (0.25,0.5)
(A7 (40 }_({0.01,0.9} {0.64,{1.2})
2 2 o ((0.04,0.8) (0.25,0.5)
(@A), (A vAD) = ({G.ﬂi_.{].g} {0.54,0.2})
({ﬂ.ﬂ4,ﬂ.8} {0.25,0.5}) ({0.0440.3} {0.25,0.5})
(0.01,0.9) (0.64,0.2) (0.01,0.9) ¢0.64,0.2)

Hence {(ATCY, (408 — ((akA4), ((4")*vA"))

iii) Let us consider 9 = 0.2
_ ({0.04) (0.1)
(02)4 = ({0.02} {0.15})
, _({0.16) (0.1)
(02)4 _({0.13} {0.04})
n _ ((0.2,016) (0.50.1)
(gBVALODA) = ({0.1,0.13} {0.3,0.04})

e ((0.20.16)  (05,0.1)
(0.2(4)v4), (0-2(4 }M}}_({G.L{].la} {ﬂ.aﬂ.m})
{0.2,0.16) {0.5,0.1) {0.2,0.16)  {0.5,0.1)

(

Hence

)-( )

(0.1,0.18) (0.8,0.04)) ~ \(0.1,0.18) (0.8,0.04)

(g B 1A g O DAY = ((gAVA), (gA'AAT)

iv) Let us considerd = 0-2

{0.04,0.8) {ﬂ.i,ﬂ.S}j
(0.02,0.9) (0.16,02)
(0.04,08) {0.1,05)
(0.02,09) (0.16,0.2)

{(g@m(gﬁam%(

)

((0.2(4)A4), (0.2(A VAN = (

({ﬂ.%ﬂ.a} {ﬂ.Lﬂ.S}) ({ﬂ.%ﬂ.a} {EI.LIEI.E})
(0.02,0.9) (0.16,0.2) (0.02,09) (0.16,0.2)

Hence (g © 1)A, (g P 1A") = ((gAn4), (gA'VA"))

(A), (A =
li'm.z,u.m (0.5,0.5)
(0.1,0.9) (0.8.0.2)

)
€

(AT, ((4))) =
li‘m.z,u.m (0.5.0.5)

{0.1,0.9) iu.a,u.za} =)

(3]
)

From  eguation & (4] we
(0.2,0.8)
h’!"?:li.iﬂ.LU.'il

('iU.E,U.E] (0.5.0.5)
40.1,0.9)  (0.B.0.2)

(0.5.0.5)
(0E.0.2)

)

Henee (A==, ({4777 = ({477, ({477)7)

Page | 1106

ISSN [ONLINE]: 2395-1052
Theorem 3.2

For any intuitionistic fuzzy matrix A,

iy (Al (ko) < 4
{A[koﬂ, (A-'}[kﬁﬂ} = A

iy (o114l @14 =4

v (GO1AlgE 1) =A

Proof:

) The U™ element of (Abe® (gl o

(gr+ik1

R &1 !
ij J'[’:"'ij} ) and that Ais (@ep@i),

E+1-k—1 ¢ k1 :
i.e.,{ﬂ:‘;f *{ﬂ:‘j} ) ={@5:%5) Hence

ii) The 5™ element of (40O, (4B, is
-1 k+i—tel
{ﬂi}' ’(a;}'} ) and that A is {ﬂi}" ﬂ;}' }
kt1—lel
: {ﬂ’;}'} } = ":'ﬂ’:'_;u'J ﬂ;_;l'}_

iy

ie., (@

Hence

i) The & element of {lg @ 1]4,[g © 114" i
(g +1-g.Day, (0.0a;) ang that 4 is
(@ ai) -
(lg+1—g. 1}':1:';'1 (g.i}a;j} = (a;; a;}-}_
Hence (L9 B 1]4,[g © 1]4") = A

iv) The ™" element of (g © 114,[g & 1]47) j
(lg-1alg +1-g.1]a;) ang that 4 is
@y ay), ie.,
":[g.'l]ai}., g +1-— g.i]a:}.} = {ay, a:}-}.
Hence (g @ 1]4,[g B 1]A") = A

Example 3.2

A=(
Let

matrix,

(0.2,0.8)
(0.1,0.9)

{G.E,G.S})
(0.5,0.2) be a intuitionistic fuzzy

Let us consider k=12

i)
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IJSART - Volume 6 Issue 4 — APRIL 2020

(ale®1] (gnoy _ (Efggf}; Egggﬁii)

({ﬂ.zjﬂ.m,‘r {ﬂ.EJﬂ.EE}){({ﬂ.zjﬂ.a} {G.SJG.E})
(0.1,0.81) (0.8,0.04)/ ~ \(0.1,0.9) (0.8,0.2)

Hence (AD®1, (470 < A

i) Let us consider & = 2

eot] ramee,  (£0.04,0.8) (0.25,0.5)
S }_({0.01,0.9} {0.54,&2})
({ﬂ.ﬂ4,ﬂ.8} {II].ES,I:].S}){({E.E, 0.8) {ID.S,ID.S})
(0.01,0.9y {0.54,02% — \{0.1,09)y (0.8,0.2)
Hence {A[kGﬂJ (A":‘;'[k@ﬂ} = A_

iii) Let us consider § = 0-2

W ({02,016) (0.50.1)
(o@1alg© 14D = ({0.110.13} {0.310.54})
({0.2,0.15} {G.S,ﬂ.i}){({ﬂ.zjﬂ.ﬁ} {ﬂ.5ﬂ.5})
(0.1,0.18) (0.8,0.04)/ ~ \(0.1,0.9) (0.8,0.2)

Hence (Lo & 114,[g ©®1]4")= A

iv) Let us consider = 0.2
. _ ({0.04,0.8) (0.1,0.5)
(b ©1laly®1la) = ({0.02,0.9} {0.15,{].2})
({ﬂ.ﬂ4,ﬂ.8} {0.1,0.5}% ) - ({{J.E,G.B} {G.S,{J.S}j
(0.02,0.9) (0.16,0.2}) ~ \{0.1,09) (0.8,0.2)
Hence tlo @ 114, [g B 1]4" = A

IV. RESULTS ON &-CUT OF INTUITIONISTIC
FUZZY MATRIX

The upper ®-cut intuitionistic fuzzy matrix is
basically a boolean intuitionistic fuzzy matrix. It represents

only two states 0 and 1. But the lower #-cut intuitionistic
fuzzy matrix is a multi-graded intuitionistic fuzzy matrix.

When the elements of this matrix are less than #then lower %-
cut intuitionistic fuzzy matrix represents same state 0 and all
other cases it represent the actual states. It is also used for
intuitionistic fuzzy matrix.

Let the intuitionistic fuzzy matrix A represents the
crowdness status of the network N at any time period and date
of year. If we consider the crowdness as two states i.e., if we
consider the road is fully crowd when the crowdness gradation
is greater than some value, say a,0 <a< 1, and the road is free
from crowd when the gradation is less than «, then the
intuitionistic fuzzy matrix AbecomesA(a), the upper a- cut
intuitionistic fuzzy matrix.
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Theorem 4.1

Proof:

i)

iii)

iwr)

For any intuitionistic fuzzy matrix A,then,

i} (4TS [ g )= -
(Cava), (L= a0)e

i) (A (g ke )= -
((a=pa), (LAY vad)s

i) {(g@VA(GOA» =
((gAVA), (A A=

1'.1-'j fl:gDI]IAJl:QQ 14 =
(I:gﬂ,ﬁ,q},l:gﬂ'vﬂ'}F

be anv positive integer such
'Lh,at':n::i‘t",lin;‘::lk'_]]= =
(e Vag ) (a2, ) ey
than, (A%&1], (4 )kE)
(Cakyrad, (LA Aadl=.
LeatA = lay;.a;;). whare
Uiﬂg_: = 1. Ui:ﬂ;_: ii-ﬂ.‘l:h'i
D<o l1vi.j=—12 ...n aond
it be amv positive integer such
that (al*=, (a, )B=1)= =

((ak Nay :':f'iﬂL=:|kV“L= Ji= and
then, (A%23, (4 )kS0)= =
(lAakAAD, (LA D=AAD=

LatA = {a;.a;;} where

0=<n; <1, 0 <al, < land
0o =1%ij=12, ... and
0 =< g = 1. such that{[g &
1]ay;. g & i]n;‘:f =
':':;Q'HL:VIJL:_]J|:;-§'IJ5‘:JFHIJ.5‘:_]:|=-H.'I:Hi
then {[g& 1]4. [g & 1]a'y= =
((gAVAL(gA' AL D=

LatA = ini_=,n;‘:] whara

0=<a; =1, 0 <a, < land
0<e&=<1¥ij=12...mand
0=<g =1 suchthat{[gO
1la;;. [g & 1lal )= =
((ga;fay). (gal,Va, )= and
then {[g & 1]A4. [P 1]4")= =
((gANAd(gA"VA" D=

and

| J—

Example 4.1

{0.2,0.8) (0.5,0.5)

a=( )
Let (0.1,0.9)  (0.8,0.2)/e 3 intuitionistic fuzzy
matrix, the
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i) Let us consider ¥ = Z & = 0.2,

1] ¢ amkoie _ ((0.2,0.64) (0.50.25)%
(55 @5 _({0.110.81} {0.310.04})

202 {11-1} {111}
4, (a0%)° ‘(m;l} {Lﬂ})

((a*vA), (A AL = ({0.110.31} (0.8,0.04)

2 2 0.2 {111} {11-1}
(AVA), (477 A4 ‘({011} {Lﬂ})
({111} {111})_({111} {111})

(0,1) (1,00 — \{0,1) (1,00
Hence
(Al (gOthe — ((a%vA), (AN

ii) Let us consider ¥ = 2, & = 0.2

o1l ¢ ale@ihe _ ((0.04,0.8) (0.25,0.5)\*
(AP, (DFE5 _({ﬂ.ﬂijﬂ.g} {G.EA‘J[].Z})

2 ranaz (101 (1,1)
(A% (D) ‘({0,1} {1,1})

(4% A4, ((AYvAN)® = ({g,mp,g} (0.64,0.2)

4

a2, (ayrvanez = (00

(82 -2 4

Hence (AtRO (gnStlye _ (akpa), (41 ¥vany®
iii) Let us consider § = 0-2,& = 0.2,

ne  ((0.2,0.16)  (0.5,0.1)\*?
(g B DA O DAY = ((0.110.13} {a.aja.ua.»})

oz _ (L0} (1,0)
4,024 ‘({ujﬂ} {110})

e _ (©02,016)  (0.50.1) %
((gava), (gA'nA") —((::1.11:118} {0-810-0-4})

T A )
{(0.24VA), (0.24'AAN))= = ((ﬂja}
({Lﬂ} {110})_({110} {Lﬂ})
(0,00 {(1,00) — ‘40,00 (1,00
Hence

(g DA O DAY =

o)

{((gAVA), (gA' A )",

iv) Let us consider § = 0.2,& = 0.2

ne _ [(0.04,0.8)
(GO VA H VAN = ({u_uzjn.g} {0.16,0.2)

ozt _ {ﬂ.l-l} {011}
(024,47 ‘({0,1} {0,1})
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(0.2,0.64) {0.510.25})“"2

{0.04, 0.8) {{].25,:].5})["2

(0.1,0.5) )“
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fyorathE {(0.04,0.8) {(0.1,0.5) 0.2
((gANA),(gA'vA") _({ﬂ.ﬂz,u,g} {0.15,0,2})

((0.2414),(0.24"vAN)* = (f;gi; :{:gﬁ)

(o on)=(on ©)

Hence

(lg © 1A g B DA = ((gANA), (gA'VA))

Theorem 4.2

For any intuitionistic fuzzy matrix A,then,

i) (AR (g)Rea) =
LByl (Laehadl.

i) (AFE3, (=) =
LARAAD, (LA AD),

i) lgBAgO 1A =
((gaVallgahall,

W) {lg@1alsgd1a. =
(ganal(gaA D),

Proof:

i) Lat A = {ay.a;), 1.1.-‘]:|.=l:|.—-l

i

224 wao 7 and k be sany positive
‘i.'D.tEEEd.’ such that

l:ﬂ::a:l.lliﬂ;:jlkz:l]_ —

(AT R _‘_| Alay ). =nd
then (AF=1] L LA R =]:|_
(LA, ((AFEAAD) =

ii) Lata :':IJ;;;IJ;_::'.-‘-‘-']:IE-IE-
0 =a; =1, 0 =a; = land
0= =1%ijg= 1,2, .9
and & be amy positive intsger
su:,h'rhatl:né"f:’]_, |::|;|;u::|:"$=]:|= =
':I:nzu’l.n;‘::I,I::Iin;_=:lk‘-,."ni_:}]=a_mi
m%cﬂih2=1,-:ﬂ-}:k$=15= =
':'H"‘FI,A::I ||A}'¢J.Pq}:|__

iii) LatA —':ﬂ--;ﬂ..:l"-"-]:l!-f:l-

0<a; <1, 0 <al < land
0=« £ 1%i.j= i,E_...._.ﬂ_
and 0 = g =< 1. such that
':[.E'n'%i]ﬂg.:;[_gl::)i]n;‘:ﬁ: =
l:lzgni..:-l"'rni_,::l- I:,.gﬂs_uﬁlﬂlg_.::”= and
th-m':[.ﬁ'$1]aq;[£p'@ 1]..4'3: =
eAVAL(gA"AA D

iw) LatA —I:IJ..,l:I__f|1.1.-]:|_=r=

= land

then ([g C S| 1]a.[g B 114 =
(gAnAk (oA WVadl_
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Example 4.2 iv) Let us consider § = 0-2,a = 0.2,

(0.2,08) (0.50.5) (GO DAL ® DA, = (Eﬂﬂiﬂgi {%ﬂiiéﬂdEz}})

a=( )
Let (0.1,09) (0.80.2)/pe 3 intitionistic fuzzy 024 A% = ({gjg,g} {ﬂjﬂ,S})
matrix, the ez 0,09y (0,0.2)

(0.04,0.8) (01,05
i) Let us consider ¥ = 2, & = 0.2 ((gANA), (g A'VAD), = ( { } )
a2

(0.02,0.9) {0.16,0.2)
o1l rameoiy _ (10.2,0.64) ({0.50.25)
(4 (4 e = ({0.1,0.81} {0.3,0.04})[,.2 ((0.241A4),(0.24'VA")),, = ({ﬂ’ﬂ'g} {ﬂ*ﬂ'S})

{0,0.9y (0,0.2%
nzy  _ (10.2,0.64) (0.5,0.25) (0,0.8) {(0,0.5) {0,0.8) {0,0.5)
4, (4 ({ﬂ,ﬂ.ai} {G.S,ﬂ}) ({ujn.g} {G,G.Z}) ({ﬂ,ﬂ.g} {uJu.z})
{0.2,0.64) {5.515.25})
{ﬂ.l,ﬂ.ﬁ'l} {ﬂ.ﬁ,ﬂ.ﬂil'} 0.2 Hence

. . ' 14, DAY = ((gAAA), (gA'VA'

{(A‘VA}J((A’}‘M“}}M=({?&9£} {D{IGE.J;IS}S}) (g © VAP DAY, = ({gAN), (gA'VA)),

({0.2,0.54} {0.5,0.25}) B ({0.2,0.54} {CI.S,CI.ZS})
{0,081y (08,0 /~ \{0081) (080
Hence

(Al (4O — ((akya), (A A4D),

((4*VAD, ((AVAAT), = (

Lemma 4.1

For any intuitionistic fuzzy matrix A,

1.:| iﬂ:l‘E:]_.':.qI:':l‘E:]:F >
k=2a=02 (4, (g)ne)

ii) Let us consider B (kD (4)RE)e >
(0.04,0.8) (0.25,0.5) (am2a, (a)ne)
{A[kGﬂJ (A“j["@ﬂ}m - ( ) i) {(g®Dale0 DAl =
(0.01,09) (0.64,0.2)/ . W fegualsgnar=
=

(0,0.8) {0.25,0.5) | ®) (g0 VA (e D)

(0,0.9) {0.64,0.2) (sODLlsE 14,
(0.04,0.8) {0.251{1.5})

(0.01,0.9) (0.64,02)/

{AEJ Af}[:.lg = (

Proof : This proof is similar to theorem 4.1 and 4.2.

((a* A2, ((AYeVANY), = (

@O0 = (505 raz) T
(e;uja.a} {a.zs,u.s})_({uju.a} {0.2510.5})

(0,09) (0.64,0.2))  \(0,0.9) {0.64,0.2)

Hence ) ((are) ((a5e) ) =
o] oy [edii] _ K Pyl s Al \ =
(A%, (A7) Vo = ((A"nA4), (A VA" ), . (Laya)=, (44 )
i) ((areA)® ((a0me) )=
(akna)= (AA0 )

For any intuitionistic fuzzy matrix A,then,

iii) Let us consider § = 0.2, = 0.2, i) ([ated) (40527 =
@®D4GO D= (0751y ©s000),, o (RO
(4,0.24"),, = ({ﬂ.zjﬂ} {ﬂ.sjﬂ}) ¥) Elﬂg;]::ll}ﬂjﬂ':lh;)ljﬂjlgﬂ]] =
o0 050 o A
AV, @4 MM = (07010 (05004, e ael

vii) (((g@14) .((go )=

pat _ (10.2,0) (0.50} ((gaVA). (ga'Aa=)
{(0.24V4), (024°A40o; = ( (0,0 {0.8,[]}) i) uif:?g@mi,[cga D4l =
({[].2,[]} {0.5,0}) _ ({ﬂ.zﬁ} {0.5,0}) Hgaha).. (gaVAD)
0,0y (0.80)/  \ (0,00 (0.80)

Hence

((g @ DA (g O DA, = ((gavA), (g4’ ),
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Proof :

i} LetA = (a;,a), wher
O=a; =1 0=a; =
1¥ij=12,..,7n and k beanv
positive intzgar such that

(=) ((a)"") b =

((ak Vay )7, ((al,) A, )} and
then,

((am2)T, ((a)Re) ) =
()=, (LAVNADD

Simmilarly,

W) ()T ((a0me) ) =
(LasAal= (a4}

a) (=) ((a0F2 )T =
(Lam/al L (la)ha)=)

i) {(_q_k: 1]:|ﬂ-' ((,q'} }E"-]:]::I- =
(La=Aa), (1A )™=}

v) (((g@14a).(go 1}.4':I=:+ =
((gaValk, (ga'Adl)

v) (((sona).((g@n4) )=
(gafal, (gavall)

vii) (((g@14).(e@1a)) =
(lgAVA), (gA'AAD=)

viil) (g0 14), (e 1a)7) =
{lgANA). (gaVaD=)

Example 4.3

Page | 1110

ISSN [ONLINE]: 2395-1052

_ {{0.2,0.8) ({0.5.0.5)
L‘-‘“*—[:{n.m.aa (0.2.0.2)
intuitionistic fuz=v matrix, the

i) Latus consider b = 2, 0 = 0.2,
(a7, (a0 )
_ ({(u.z}% (0.64).) {(0.5)=00.2 5},})
~W(o.a)m (0.81) ) ((0.8)=(0.04) )
(473, (LAT )0
_({Lu.a-ﬁ {:L-EI'-EE:P)
~\o0.81) (L0}
(A= A)=, (LADEAAD
_ ({(Ili}‘ﬂ (0.64).) ((0.5)=(0.2 E}E})
T lo)s (0810 ((0.8)=00.04))
(LA™A), ((A7TAA) o)
_[:tLD.E-l} tLD-EE})
~\ooeE1)  (L0)
({Ln.rm I{LD-EEIP)
{0081y (10}
(th.ri-ﬂ tLD-EE}}
{p.0.81) (L0}

Hemez |
.{(_q?-al]] L([a%Eey )=
(amal= (LADEAA0 )

Simmilarly,

) ({u-,u.a} {Lu.E})_

(0,09} (102}
(tu-,u.a:r tLl:-.Eir)

(0,09} (1.0.2)
Henes

((a®=0), (a0 ?'31]1::} =
(LA=MA)= (LA A
(m.z,l:r m.5,1:+)_
(0.1} {0.8.0)
({0.2,1} {0.5,1})

(0,1} {(0.8.0)

i)

(ar=)  (Ca2P2a)) =
(A=), (LA )Aa")=)
({u,l:r {0.25,1})_

{01} (o.6a1p —
({u-,i} {0.25,1})

(0,1} (0.64.1}

Hanes

(424) ((a)4)) =
(LA=MAD L, (LA )a)=)

9 lon ao)=le a0

v
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Heance ':li':.-;' & 1:'..4:]:; |i':g =
134') y =
((gAavar, (ga' nad_)

i) ('m,u.m ':III_.III.EfI} _
A0,008  {o.o.2)
('m,u.m {0,0.5)

{009} {002
Hane= {[{ g 1:'..4:]_; [(g
1)4') } =
(oAl (ga VAT )
('m.z,m (0500

. (0,0} (o200 —
('m.z,m {0.5,00)

. (0.0} {0.8.0) )

Hane= ([ (g & 1:'..4]=, ([(g &
134" )y =

({oaval_. (ga'Aad=)

|Z'I:III,:lfI e |:'I:III,1:I 0,1
A1) (0.1) Ao, (0.1}
Heance ([(gO :I.:'AZI; (gD
134" )y =

((pAandad_. (gAa"WAD=)

wrii)

wiii)

V. RESULT ON COMPLEMENT OF INTUITIONISTIC
FUZZY MATRIX

The complement of a intuitionistic fuzzy matrix is
used to analysis the complement nature of any system. For

example, if A represents the crowdness of a network at a

particular time period of date then its complement A
represents the clearness at the same time period of date. Using
the following results we can study the complement nature of a
system with the help of original intuitionistic fuzzy matrix.
The operator complement obey the De Morgan’s laws for the
operator @ and ©. The complement is the fuzzy value but it’s
not complement of intuitionistic fuzzy matrix.

Theorem 5.1

For any intuitionistic fuzzy matrix A, then

i) (Al (g =
(LAma), (LA Yena

i) (Afe (k=] —
(Latha), (Ladayans

i) {(gPA(zER1AF =

((gaval(ga' Addp¥
(g @A gRLAF =
lganaligavalr

Proof :
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0 (ake (a)Ee)E =
((1—as®)(1—a," ")) and

LAk) = [1 - nt:]. Thew=for=

(AR®] [ gk —

(LA™ A, ((AD=AL" -

(4PeE] (4 )RSy —

((1—at%*)(1—a, %)) and

(a¥)=[1— nt:]. Ther=for:

(4@ (g kel —

(LARAAD, (LA

g P 1)algD1)a'y =

((1—[g®1la; ).(1—

[g @ 1la}))and

(g4} =[1—ga;] Themfor=

(g P1)4, (gD 1A =

lgAVALlga' AAD)

(g @1)A(gd1)a'V =

((1—[g@1la; ).(1—

[g & 1la}; )} and

(g4)°=[1—ga;] Themfore=

(g @1)Aa(gd1)a'y =

lgAna)lgaVadl

i)

i)

iv)

Example 5.1

4= ({EI.EJ 0.8}
Let (0.1,0.9})
matrix, the

{G.EJG.E})
(0.8,0.2)/ e a intuitionistic fuzzy

i) Let us consider ¥ = 2

({0.2,0.54} {0.5,0.25})‘-’

(0.1,0.81) (0.8,0.04)

({G.B, 0.36) (0.5,0 .?5})
(0.9,0.19) (0.2,0.96)

Hence

(Al (4O = ((a*ya), (A AN

{(D.1,0.81) «0.8,0.04)
B ({D.B, 0.36) {G.SJG.?E})
~ (09,0.19) {0.2,0.96)

i) Let us consider ¥ = 2
(0.04,0.8) (0.25,05"° [{0.04,0.8) (0.25,0.5)
({0.0110.9} {:154,0.2}) =({ﬂ.ﬂi,ﬂ.9} (0.64,0.2)
({ﬂ.gé,ﬂ.z} {EI.TS,:].S}) _ ({ﬂ.%,ﬂ.z} {ID.TSJID.S})
{0.99,0.1) (0.35,0.8} {0.99,0.1) (0.3s,0.8)
Hence

(4RO, (ANBBUE = ((4*A4), ((AD*VAD),

_({0.210.54} {ﬂ.sJﬂ.zs})'-’

;

i) Let us consider ¥ = 02
({0.2,0.15} (0.5,0.1) )'—’ _ ({0.210.15} {0.5,0.1) )'—’
(0.1,0.18) (0.8,0.04)) ~ \(0.1,0.18) {0.8,0.04)
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({E.BJE.B"-}} {EI.EJ[].Q}) _ ({D.Bjﬂ.ﬂﬁ}} {0.5,0.9) )
{0.9,0.82) (0.2,0.96} - {0.9,0.82) (0.2,0.98)
Hence

{(g & 1A, (g © DAY = {(gAVA), (gA" A"

iv) Let us consider ¥ = 0.2
(0.04,08) (0.1,05)\° ((0.04,0.8) (0.1,0.5)
({[].[]2,[].9} {{].'15,!].2}_) N ({B.DE,D.Q} {0.16,0.2)
{0.96,0.2) (0.9,05)% ({(0.96,0.2}) (0.9,0.5)
((0.98,0.1} {{].84,:],8}) a ({0.98,0.1} {u,mJn.S})
Hence

(g © 1A, (g @ DA = ((gANA), (g4A' VA
Theorem 5.2

For any intuitionistic fuzzy matrix A, then

1:] ':l:‘q':E:l]}:Jl:[:‘q'}:':::l]}.—:l —
(lA=Ad=, ((AT75A4"07)

1.1.:| :EAE:J]}:JE(A'}:EEJ]}TJ —
(LA, (LA A D)

i) (a7, ((4)EE0)") =
(CA™ADT, (LATDRAAT)%)

‘i.‘-':l I:I:A-“E]]}'__.I:EA'}-"EJ]}::I —
{La*Aa)™, (LaDa)=)

) lg®11a).(lgo
134} =
({gAVAN,. (gA'AA)T) ~

wi) lg@13a) . ((g@13a) )=
(gAY, (gAVA'DT)

vii) (g 1a).((g
134 =
((gAVAY. (gANA)") )

viii} (g2 134).((g@1)4)) =

((gANAT, [gAWVA ")

Proof :
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‘i.:l i(ﬂjkﬁl]}:JEE‘q'}:kE:]}TJ -
([1—af=][1 —a "=,
Thearefors
I:EH:kE:]}:JEEH'}:kE:]}TJ —
(AR A)5, (LaDAaTT)
Similarlv,
‘i.‘i.:l i(ﬂjkzl]}:JEE‘q'}:kE:]}TJ -
(LA*AA)", (LADA)T)
i) ((ARE(LA0EENE =
(LARADT, (LADRAL)7)
‘i.‘-':l il:‘q_kzl]}r.ll:(‘q'}_kﬁ:l]}::l —
(CaAa)T, (ATWA)Y)
v) lgea) . (oA} =
{(gAVAIS (g 4" AATT) )
vi) (((gona).((e@na))=
((gANAY, (gAVADT)
vit {((g@14).((g0
14 =
((gAVAN. (g4 D7) )
wiii) (g0 14a) . ((s@1a)) =
((gAahal, (gAVA)")
Example 5.2
4= ({0.2, 0.8) {0.5,0.5})
Let (0.1,0.9)  {0.8,0.2)/pe 3 intuitionistic fuzzy
matrix, the
i) Let us consider ¥ = 2
KO rp grk@1Ty_ 0.2 051° [0.64 0.25
(@ )% (A7) )= {[0.1 0.8 ’[{],81 0.04
_ {[E,S 0.5 [0.64 D,SI]}
~ 'log 0.21'lp2s 0.04
B ({GB, 0.64) {{].5,{].81})
~ 140.9,0.25) {0.2,0.04)
i r v rramins ot (10.8,0.64) (0.5,081)
(ATAA) (A VAT = ({0.9,0.25} {[].2,[].{14})

({n.a 0.64) {ﬂ-SJﬂBi}) _
(0.9,0.25) (0.2,0.04%)
Hence

.{(}q[i‘{@l]}r:.'J ((Ar}[kl.‘:ll]}f}
((4*VA)S, ((A"YAaDT)

({D.B, 0.64) {ﬂ.Eﬁ.B‘l})
(0.9,0.25) {0.2,0.04)

Similarly,
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i)

i)

iw])

i)

wrii)

wiii)

('cu.-;s,u.m IIIII.?E,EI.E]} _
A0.99,0.5) (036,023
|:':I:l.'.'-.ll5-_.|:|.EBI:I ':U.'.'-"E,U.E':I}
A0.99,0.5)  (0.36,0.2)
Heanea

([ AfEalys, ([ 40 ERE0T) =
(CARAADE, (LA ADT)
(":U.E.-U.HE-:I ':U.:I._.U.?E:I}
A5 0.15 (0.B005E)
(':U.E.-U.EIE-:I ':U.ZI._.U.'.""E:I}
A0.5,0.19)  {0.8,0.96)
Heancsa

(ARSI, (A EE)") =
(LAMYADT, (LATD=AADT)

(‘l:u.uq,u.zl m.u1,u.5]} _
(025,001 (064,008 T
|:':|:|.I:|4_-U.2:I ':U.UI,U.E:I}
A025.0.1)  (0.e2.0.8)
Hencea

([ APEyT, ([ 4T EEY") =
(LAEAADT, (LA A D)

Latus considar g = 0.2

li‘m.a,u.iah m.E,u.mh} _
 (0.9,0.1)  (0.2,0.04)
|:':I:l.Eli_.|:|.:|.Er-:l l:U.E_.U.ZI.EZ:I}
eS0Ty (0LZ0e)

Hance ':l_i':gE 1}.4]_,[':.9 o
1:'.4':|'fl =

(lgAVAY, (gA' A7)
Ifm'%’u'm (0.9.0.5) }_
(0.98.0.5} (0.16.0.2) —
(":U.EE_.U.EE:I I:U.E_.U.E:I}
A0.98.0.5)  (L1e0.2)

Heancs I:I:':QD 1:'.4):':':.-;‘ &
i}ﬂ':l'fl =

((gANA), (gAWVAIT)
(‘tu.z,u.mh (0.1,0.9) }_
(0.5,0.82} (0.8.0.96) —
(":U.E_.U.Eﬂ-:l |:|:|.1_.|:|.'3:I}
A0.5,0.82) I:U.E_.U.EE\‘:I_
Heancs iI:':gEl 1]'.4]',|:':.-§' o
147 =

(g AVAI, (g A AA)")
(‘tﬂ.ﬂn},u.zj m.uz,u.ﬁl} _
1,001 (0.16.0.8) —
(":IJ.U'Q-_.U.E:I ':U.UE,U.E:I}
L0y (1008

Henee ':l_i':g Or1)A :Il_.l |.i':.§' &b 13'*"":'::' =
((gANA)T (ga"VA' )
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VI. CONCLUSION

In this paper , we are discussed in use the upper and

lower # — cut to find the intuitionistic fuzzy matrix A
represents the crowdness status of the network N at any time
period and date of year. If we consider the crowdness as two
states.
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