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Fuzzy sets , theory of intuitionistic fuzzy sets , theory of vague sets,
theory of interval Mathematics and theory of rough sets which can
be considered as Mathematical tools for dealing with uncertainities.
But all these theries have their inherent difficulties as pointed out in
[4]. The reason for these difficulties is, possibly, the inadequency of
the parametrization tools of the theories. Consequently, Molodtsov
[4] initiated the concept of soft set theory as a Mathematical tool
for dealing with uncertainties which is free from the above difficul-
ties. Soft set theory has a rich potential for applications in several
directions, few of which had been shown by Molodtsov in his pio-
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Introduction

neer work [4].

Smarandache [5] introduced the concept of neutrosophic set
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which is a Mathematical tool for handling problems involving im-
precise, indeterminancy and inconsistent data. Maji et al.,[3] ex-
tended soft set to intuitionistic fuzzy soft set and neutrosophic soft
sets. Arokiarani and sumathi[l] introduced fuzzy neutrosophic soft
matrix of the fuzzy neutrosophic soft set. K.H. Kim and W.Roush
[2] introduced the concept of section(a — cut) of fuzzy matrix. F.I
Sidky and E.G. Emam [6] discussed the relation between a fuzzy
matrix and its section. Consequently Sriram and Murugadas [7]
introduced (o, o')-cut of intuitionistic fuzzy matrix.

Uma et al.,[8] introduced two types of fuzzy neutrosophic soft
matrices. In this paper (a,o/,o//)—cut of fuzzy neutrosophic soft
matrices has been introduced and fuzzy neutrosophic soft matrix
has been decomposed by means of its sections (a,a’, a’-cut).

2 Preliminaries

Let N,,xn denotes fuzzy neutrosophic soft matrix of order m x n
and N, denotes fuzzy neutrosophic soft matrix of order n.

Definition 1. [8][Type-I] Let A = ((al,al,al)),
= ((bL, b, bE)) € Nixn the componentwise addition and com-
ponentw1se multlplication is defined as
A®B= (sup {am7 i sup {aZ , ”} nf {%”, i
A © B = (an{azjﬂ ij an{alj’ 1]} sup{aw zj})

Definition 2. [8] Let A € Nyxn, B € Foxp, the composition
of A and B is defined as

AoB = (Z(aﬁm b)Y (ai A by), H(aﬁcvbz@)

k=1 k=1 k=1

3

equivalently we can write the same as

(Ve Vet Akt
k=1 k=1 k=1

The product A o B is defined if and only if the number of columns
of A is same as the number of rows of B. A and B are said to be

conformable for multiplication. We shall use AB instead of Ao B.

Definition 3. [8] Let A = ({al, iy al,, ak)), B = ((bL, bl bf;))

1y T g0 Yigo
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be two FNSMs of same dimensions. We write A < B if a;frj <
bZ-Tj, afj < bfj, afj > bf; for all 7, j and we say that A is dominated
by B (or) B dominates A. A and B are said to be comparable, if

- e T 3T oI p o F o pF
either A < B (or) B < A. A< Bifaj; <bj, aj; <b, aj; > by

3 Resolution Of Fuzzy Neutrosophic Soft
Matrix

Definition 4. Let A € FNSS. For any two comparable ele-
ments (a,a,a"), (b,b,b") € A define
. . 1,1,0) if (a,a’,a”) > (bbb
(.0 ") 8,07y = B0 a0 ) 2 (00,0
< (b,b,b").

(a,a’,a"y if (a,d’,a")

and (a,a’,a") < (b,0',b") = (b,0,b") — (a,a’,a")

Definition 5. Let A = ({(al,al.,al)) € Ny, and B =

i gy g
(b}, b bf;>)ne N,, be FNSMs, define
A+ B = (k/:\1(<a5€,afk,a5€> — <bgj,b,€j,bij>))

Definition 6. For A € N,,, if

(i) A2 < A, then A is called transitive. (ii)l,, < A, then A is called
reflexive. (iii)A = AT then A is called symmetric. (iv) A? = A,
then A is called idempotent. (v)A A AT < I, then A is called
antisymmetric.

If A has a similarity relation if and only if it is reflexive,symmetric
and transitive. If A is reflexive and transitive, then A is a matrix
representing an neutrosophic preorder.

In this part we have discussed (a,a’,a”)- cut of fuzzy neutro-
sophic soft matrix and some of its properties. Through out this
section FNSM means FNSM in which the entries are comparable.

Definition 7. Let A € Ny x,. Define for (a,a’,a") € [0,1]

with a 4+ o” + a” < 3 the section Aol oy (01) (o, 0, a")- level
cut=((aj}, aj}, aj}) oo o"y), Where
(1,1,0) if <aiTj,afj,af;> > (a, a/,a”>

O/T-,O/-I-,G/'E 1=
( ijs i ZJ><<w ) (0,0,1)  otherwise.
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If 1 4= the set of all nonzero entries of A, then for each (o, a’, ) €
Ya, theterm A, . are called the zero patterns of A (or) (o, ', )

level cuts of A.

Proposition 8. Let A € N,,xn, ¥4 be the set of all non -zero
patterns of A. Then for (a,a’,a"), (b,b',b") € 14 with (a,a’,a") >
(b,',b") the zero patterns Apd 'y < Apy 5y

Proof. Let A (@d "y = ((ag, afj, a5><a,a17a~>) and
A(b,b’,b”) = ((a i afjv %><b,b’ ,b”))-

Now (a,a’,a") > (b,0',b") implies a > b,a’ >b',a" <"

C;;se(ll) k{f (af;, a”,afpi(ra a/Iau F: (0,0, 1) for all i,j, then obviously
<azj7 azﬁ az]>(a,a/,a”> <alj7 a’zg’ a’zg><b b by

Case(ii). If (af], aj,af;> (wa oy = (1,1,0) for all i, j, then
(az;,a”,a”> > (a,a’,a") > (b,b,b") for all i,j.

Therefore (af;, afj, af) .y = (1,1,0) for all i,j.

Thus <az]a azlja a5>(a a a//) S (ag;v azljv 5>(bb b// for all i 1;.]

Hence A a,a H> < A(b,b ’b//>, O

Theorem 9. Let A € N,,x, and 14 be the set of all non-zero
elements of A. Then A = maz ,, . .1y, {{ow, oy, ak>A<ak)a;’az>};
that is A can be expressed as a fuzzy neutrosophic linear combi-
nation of its zero patterns. This expression is called resolution of
A.

Proof. Let (bf,b];,b) = maxm’a;wabew{(ak,ak,ak> x i, gt
entry of

. ! "
Alapalpay} = MO 0y ot oy, IMin{0k, g ), (ol s a) o o 0y}
’ 1"
=maz i, o oep, L0k o 0 (e, a0} = (alj, afj, afj)
since(ag;,a{j,ag)(ak ol oy = (1,1,0)(or)(0,0,1) according as
YRk
Ea%,aé,af?) > <ak,o¢;€, oz;c> or not. Therefore <b27;, b{], bf;) (aiTj,ain,a5>
or all i,j.

Definition 10. For (a’,d’,a), (7, 0",0") € FNSS, with
a’ +a’ +af <3,67 +b +0F < 3 define
<aT7aI;aF>@<bT7b17bF> = <aT7aI7a/F> %f <aT’aI7aF> ~ <bT7bI’bF>
<07071> if <aTaaI7aF> < <bT7b17bF>'
For A, B € Nyysn, P € Nyym, D € FNSM,,
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define A © B = ((al,al., al)) © (bE, bl bE)),

150 igr Vg ig7 Vi Vig

A\P=A0AP,AS =S — ST and VS = S A STfor all i.j.

Definition 11. Let A, B € N,,«», then

Ao B= (af;,al;,aly) if (af}, af;, als) > (0f;, b7, b))
<0507 1> lf <(IT aT aT> <bT bT bT>

170 iy Yig ig) Vi Vig

Lemma 12. For (a”,a’,a”), (b7, b',b") and (o, o, a") € [0,1]
with (a” +a’ +a™) <3, (T +b' +b") <3, (a+a +a") <3 we
have the following.

(i){a”,al,af)y > (b7 " ) =
<aT a’ aF>( ,o/ o) > <bT b! bF>(a,o/ !

o)
T I 1 F —
(11)(<a’ a’ @ ><b b b >>aa oy =
<aT7aI7aF>( ! ”)(b bI bF> (a,a’ ")
()((aT, 0l aF) + (67,6, 6) ) oy = (07,1, 7)o i+
(bT bI bF> aa/ a”)
(IV)(<0“ a F> <bT7 bI? bF>)<a,a',a”) < <aT7 a17 aF>(a,a,,oz"> -

<bT7 bI7 b ><a,a/,ﬂé”)
(V£(<C;Taglv aF> S/ <bT7 o, bF>)(a,a/,a”> = <aT7 al, aF>(a,o/,o//)9
<b ?b 7b >(a,o/,a”)

Proof. (i)Case L If (a”, al,a") > <a o ,a") and
7,016 < (a,a,a”), then (a”,a' a") 0 oy = (1,1,0) and
", b",0"),, ’a”) =(0,0,1).

Therefore <a al,a >< ny 2> (6700 07) o

ad o (RN
Case 2.If (a” a!,a") > <a o ,a”y and (07,07, 0F) > (o, 0, "),
then (a”, a’ aF> aa’ oy = (1, 1,0y and (b", 0%, 0%) , v oy = (1,1,0).
Case 3. If (a”,d’,a") < (a,a’,a") and (b7, b",0") < (a,a’,a”"),
then (aT,aI,aF)Wa/,an = (0,0, 1> and (b7, b! bF) (e 0y = (0,0,1)
Hence in all the above three cases,
<aT aI aF)( oo <bT bI bF> o o)

(ii)Case 1. If {a’,a’ a BT, 01,07 > (o, ', @), then
(a™,al,aly > (a,a ,a") and (bT,bI7bF> > (a,a’,a"). Therefore
(a™,a’, aF><aa o7y = (1,1,0) and (0", 0",b7) , v oy = (1,1,0).

Thus ((a”,a’, ") (b7, 0", 67)) 4 o 0y = (1,1,0) > (o, a”).
H(;ncel(<F sal,a) (", b o)), aya/,a/; :1 (11;1,0> Also
(a*,a’,a") 0 oy = (1,1,0) and (b°,07,07), v oy = (1,1,0)
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o <bT bI bF><
,aF)<bT bl bF) <

nal oy = (1,1,0)
(a,
<0 0,
>

"), then
AlbO either

7(1

!

o,

((aT7aIJaF><bT7b17,bF>”(aa oy = >

(aT al,af) < {a,a’,a’) or (b7 b, §<ozoz o). Therefore

(aTvaIaaF>(a,o/,o/’ =(0,0,1) or < b ) oy T (0,0,1).

Thus (a”,a,a"),, o oy (07, 0" bF> (a0 (0 0,1).

Hence ({(a”,al,af) (b7, bI,bF>)<a’a/’an> = (aT,aI, a") (o)

<bTa bI, bF> ao/ a”)

(iii) Case 1. If ({a”,al,a”) + (7,0, b")) > <a,a, ) then ei-

ther (a”,al,al") Z (a o,y or (b7 01 bF) > (a,a’,a”) or both.

Therefore ((a a’,a®y + (b7, bI ) oy = (1,1,0) and

<a al @ >(aa oz”) <bT v bF> (e’ "y :< 1 >

Case2 If ((a”,al,a > +(bT, bt bF>) < {a,a’,a"), then <aT al,af’)
<Aa,a',a”y and (b7, ', b7) < (a o a’). Therefore ((a,al,af) +

(bTablva>) = <O 71> (a 7aI>aF>(a,o/,a”) <bTvbI7bF> (e "y —

(0,0,1) +(0,0,1) = (0,0, 1). Hence (iii) holds.
(iv) Case 1.If (b7, b7, b") > (a',al,a’), then ((a’,a’,a”) —
<bT,bI,bF>)< / ”) - <1,1,0>< / //> - <1,1,0> and

<bT, bI7 bF><a,a/,o(”> Z <CLT, CLI, CLF> (a, a/ a// by ( )
Therefore,(a”, a, a") , ) — (b7, b, ) e oy = (1,1,0).

Case 2. If (7,01, 0F) < <a al,al’), then
((aT7aIaaF> - <bT bl bF))(a !’

o a )
= <bT7 bla bF><(x,a',a" and <CL 7a aF>((x o Q') - (bT> va bF>(a,a/,a”)
<bT? bI? bF>(a,a',o¢”) < a ;@ ><o¢,a',a”) > <bT7 bI’ bF><o¢,o/,a”>
(1,1,0) otherwise

Therefore (iv) holds.
(v) Case 1. If (b7, 01, 07) > (a”,a’,a”), then ({(a',al,al") ©
O, 6",6")) (00! o

a,d "y =

0,1) if (0,0,1) < (a,a’, "
<O7 07 1><a,o/,a/ )y {2 > < > < >

1,0) otherwise

and (a”,a’ aF><aa oy © (070167 ot oy 0,0,1) Lemmal2
Therefore, ({(a”,a’,a > ST, 01, 0")) (e 0y = (aT,aI,aF)@a/’an)@
<bT7 bI? bF>><a,o/,oz”)

Case 2. If (b7 01, 0F) < (a', a’,al"), then
((a”,a’,a") ©

T I 1 F
(BT 0, 0F))

a0, )
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= <a’T’aI7aF> s /, " Z <aT’a’I’aF><a,a/,aN> @ <bT7bI7bF>)<oz,a/,a“>'
O

Proposition 13. Let A,B € Npxn, R € N, and C € N,,,.
Then we have the following.
(1) A Z B = A(Dé,o/,a” > B N

(a, 0 ,a")

(ji)(A/\ B) ! " = A( / // /\ B ! "

(a,a , @) — a,a o (a,a ")
(111)(A + B)(a,o/ N = A, a',a”} B(oe,o/,a"}
(IV)(A — B)< / // < A Oc a/ a//>
(V)(AQB) (o, o// > Aao/ ) @B(aa/,a”>
(VI)(AB) ’ // _A ron B ’

(a,a ozococ) (a,a,a)

(VH)(A \ R) a,a/,a“ (a,a’ o \ (a,a’ 0"y
(VIH)(AT) N — <A< ron )T_

(a0,07) ™ VU Haa o)

(a, o ocN)

Proof. The proof of the proposition is evident from the above
lemma 12. O

Proposition 14. Let A, B € N,,x, and for ay, as, as, by, ba, b3 €
[0, 1] satisfying ay + ag + a3 < 3,by + by + bs < 3 with (ay, as, az) <
<bl, bg, b3> we have
(1)(A + B)(bl,b2,b3) < A(al,a2,a3> + B(b17b27b3> < (A + B)<a1,a2,a3)
(”)(A A B)(bl,bz,b3> < A<a1,a2,a3> N B(bl,bz,b:s} < (A A B)(a1,a2’a3)

Proof. (1) (A + B)<b17b27b3> = A<b17bz7b3) + B<b17b27b3>
by Proposition 13(iii)§ A(al,ag,a3>+B(a1,a2,a3> < A(al,az,a3)+B<a1,az,a3)
by Proposition 13 (1) = (A4 B) (4, as,a5) again by Proposition 13(iii).
(ll) (A A B)(bl,bz,b3) - A<b17b27b3) A B<b17b21b3> < A<¢117@2703> A B<a1,a2,a3>

= (A A B)(Gl,a2,a3>

Remark . The generalization of the above proposition to a finite

n%mber n. . N

(z; Ai){llnax alal,af)} < ;.(A )(a?,a{,aF> = (z=§:1 Ai){miniLMa?,af,af)}

and " .

(i£\1 Ai){r?Taic(aT al,af)} < i/z\l(Ai){I?El)(m?’GI afy}y = (/\1 Ai){?£n<a7)a1 aF>}
O

Proposition 15. For A € N,, we have
(I)AA / I/ (AA)< i ”)(7;7;)VA<DA,O/,O/I> = (VA) ron

a,a o (a, 0 ") "

PI"OOf. (I)AA roon :A / ’/>@(A< ron )T

{aa’,0) (a0, aa’,a’)
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_ T T _
- A( ! //) © (A )(a,o/,o//) S (A © A )(a,a/,a”) - (AA)<O£,O/,O//>

.o 7a o« o T o T
(“)VA(a,ojz:,a”> - A(a,c/,a”} A (A(a,o/ ,a”)) - A(a,a/,a”) A (A ){a,a/,a”)
= (A NA )(a,o/,a”} = (VA)(ma/,a”)' O

Conclusion:

In this paper a fuzzy neutrosphic soft matrix is decomposed by
means of its section of fuzzy neutrosphic soft matrix of Type-1.
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