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A NEW DECISION MAKING METHOD ON INTERVAL VALUED FUZZY SOFT
MATRIX (IVFSM)

Abstract

In this paper, we study basic definitions of IVFSM with some properties and prove
commutative laws, associative laws and De-Morgan laws by using And-Operation and Or-
Operation on IVFSM. We propose a new decision making method on IVFSM named as
“interval valued fuzzy soft max-min decision making method” (IVFSMmDM) with the help
of interval valued fuzzy soft max-min decision making function. Finally, we apply this
method for decision making by using hypothetical data.

Key words: Interval valued fuzzy set (IVFS), interval valued soft set (IVSS), interval valued
Juzzy soft set (IVFSS), IVFSM, IVFSMmDM.

1 Introduction

In recent time, classical methods are used to solve different problems which are faced in
medical sciences, engineering, social sciences etc. Many theories like fuzzy set theory,
probability theory, rough set theory etc are used to solve these uncertainties, but these
theories have their own problems which were attensioned by Zadeh. First of all (Zadeh) in [1]
initiated the concept of fuzzy sets by the extension of classical notion on sets. Now a day
fuzzy set theory is rapidly progressing, but in particular cases we face some limitations such
as how to adjust the membership functions in this theory. A new concept of SS introduced for
the solution of these limitations (Molodtsov) [2].

In these days, mathematician plays a vital role in the SS fuzzification. After fuzzification of
SS a new theory introduced which is known as FSS with different types and properties (Maji
et al.) [3]. The SS theory was reviewed [4] and used this theory for decision making, and also
introduced different types of SS with examples and defined some operations such as And-
operation, Or-operation, union, intersection, complement etc on SS [5]. After some time the
work on SS was extended by using the definition of parameterization reduction [6] and used
it in decision making problem. Some new notions on SS [7] (Ali et al.) are introduced, such
as restricted union, restricted intersection, restricted difference and extended intersection with
examples and properties.

Generalized FSS [8] was proposed with some properties and used (Majumdar et al.)
generalized FSS for decision making problem and for the diagnosis of Pneumonia. (Neog and
Sut) Some propositions were proposed on fuzzy soft union and intersection with proof and
examples on FSS and verify the De Morgan Laws for a family of fuzzy soft sets with
examples [9].

Matrix representation play a vital role in engineering and science, but sometimes classical
matrices fails to solve the problems. (Yang and Chenli ji) FSM [10] was introduced for the
solution of those problems which can not be handled by classical matrices by the product of
FSM and used it for decision making. The product of soft matrices and fuzzy soft matrices
are introduced with operations and some properties [11, 12] (Cagman, N. and Enginoglu, S)
and also proposed new decision making methods which are known as soft max—min decision
making method and fuzzy soft max—min decision making method. (Bohra et al.) further
advanced the FSM theory and its applicability in different fields of life in 2012 and also used
it for decision making by product of fuzzy soft matrices [13].
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The idea of IVFSS is introduced [14] by combining the IVFS and SS, (Yang et al.) IVFSS is
used for decision making and define And-operation, Or-operation also proved De Morgan
laws, associative laws and distributive laws on IVFSS. (Chetia et al.) IVFSS is used for
medical diagnosis in 2010 [15]. (Rajarajeshwari and Dhanalakshmi) A new concept is
proposed by the combination of IVFSS and soft matrices with examples and different
properties which is called IVFSM [16].

By the extension of IVFSM (Sarala and Prabhavathi) [17] initiated the Sanchez’s approach
for diagnosis of Dengue and Chikangunya also introduced union and intersection of IVFSM.
IVFSM is used for check the performance of different provinces of a country [18]. FSM and
IVFSM are used for decision making and redefined the product of IVFSM [19] also compare
the result of FSM and IVFSM for decision making and observed that the FSM is more
appropriate for decision making.

In this paper, we proved commutative laws, associative laws and De-Morgan laws by using
And-Operation and Or-Operation of IVFSM also defined IVFSMmDM with the help of
interval valued fuzzy soft max-min decision function. We construct an algorithm for
IVFESMmDM in this paper and use this method for decision making.

2 PRELIMINARIES:
In this section, we review some concepts and definitions of IVFSM with examples, which
will be needed in the sequel.
M represents the universal set and E represents the set of parameters in this whole paper.
Definition 2.1 [2]
A pair (F, A) is called a SS over M if A is any subset of E, and there exist a mapping from A
to P (M) is F, P (M) is the parameterized family of subsets of the M but not a set.
Definition 2.2 [1]
A fuzzy set A in M is characterized by a membership function fa(y;) which associates with
each object of M in the interval [0, 1], with the value of fa(yi) where y; representing the grade
of membership of y in A.
Definition 2.3 [3]
A pair (F, A) is called FSS over M, and there exist a mapping from A to P (M) is F, P (M) is
the collection of fuzzy subsets of M.
Definition 2.4 [10]
A pair (fa, E) is called a SS over M if A is any subset of E. Then a subset Ry of MxE is
defined as
Ra = {(m, y):y€EA, mef, (y)}, is the relation form of (f5, E) the characteristic
function of R 4 is written by

1, (m,y) €ER
Xea  UXE= (0,11 e (my) = {7 o) & 2

It can be written in matrix form such as.
@pp qiz o dig ‘

a7 a7 e dre

|“:’j|.lr!r.'r = . . . .
dml  fm? ses g

This is called an SM of the SS (fa, E) over M of order mxn.

Definition 2.5 [10]

A pair (F, A) is called FSS in the fuzzy soft class (M, E). Then (F, A) is represented in a
matrix form such as

A xn = [aij]mxnorA= [aij] (i=1-m), 0 =1—n)

Where
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Example 2.1
Let M = {Z,, Z», Z3, Z4} be a universal set and E = {yi, y»2, y3, y4} be the set of parameters,
A= {y3, ya} € E then FSS can be written as
(F, A) = {F (y3) = {(Z4, 0.51), (Z2, 0.26), (Z3, 0.56), (Z4, 0.28)},
F (y4) = {(Z4, 0.25), (Zs, 0.51), (Z3, 0.49), (Z4, 0.23)} }
This FSS can be represented in FSM form such as
Z; 0.0 0.0 051 0.25
Z, (0.0 0.0 026 0.51
Z; [0.0 0.0 056 0.49
Zy, 100 0.0 0.28 0.23
Definition 2.6 [14]
A pair (F, A) is called IVFSS over M where F is a mapping such that
F: AT
Where IM represent the all interval valued fuzzy subsets (IVFSbS) of M.
Definition 2.7 [16]

A pair (F, A) is called IVFSS over M, where F is a mapping such that
F: A—IM, where I represent the all IVFSbS of M. Then the IVESS can be expressed in

(F,A)=

matrix form as
A o = [aij] mxn
Or
A= [aj] (i=1-m),(j=1-n)
Where
o [ujL(h.}, uﬂ,(h.}] ify, € A
! [0,0] Iy, ¢ A
Where [ujL (bi), pju (by)]
Represent the membership of b; in the IVES F (y;).

Example 2.2

Let M = {V}, Vy, V3, V4} be a universal set and E = {yj, y», y3, y4} be the set of parameters.
Consider

A={ys, ya} S E F: A—P (M)

Then IVESS (F, A) is

(F, A) = {F (y3) = {(V1, [0.5, 0.6]), (V2, [0.2, 0.3]), (V3, [0.5, 0.6]), (V4, [0.2, 0.3])},
F (ys) = {(V1,[0.2, 0.3]), (V2, [0.5, 0.6]), (V3, [0.4, 0.5]), (V4, [0.2,0.3])}}

This IVFESS can be represented in IVFSM such as



Vv, 1(0.0,0.0] [0.0,0.0] [0.5,0.6] [0.2,0.3]
i EA= 000 00.00] 05.06] [0405)
V4 1[0.0,0.0] [0.0,0.0] [0.2,0.3] [0.2,0.3]
122 Definition 2.8 [16]
123 A and B are two IVFS-matrices then A is said to be IVFS sub matrix of B if psr<upp and
124 pau<ppy Jiandj, itis denoted by A S B
125  Example 2.3
126 Let A,B S Esuchthat A €SB
127 A= {ys, y4} and B = {y», y3 y4}
128  Then
129 (F, A) = {F (y3) = {(V}, [0.3, 0.4]), (V2, [0.2, 0.3]), (V3, [0.5, 0.6]), (V4, [0.2, 0.3])},
130 F (ys) = {(V1, 0.2, 0.3]), (V2, [0.3, 0.4]), (V3, [0.4, 0.5]), (V4, [0.2,0.3])}}
131 (F, B)={F (y2) = {(V1, [0.4, 0.5]), (V2, [0.6, 0.7]), (V3, [0.8, 0.9]), (V4, [0.3, 0.4])},
132 F (y3) = {(V1, [0.3, 0.4]), (V2, [0.2, 0.3]), (V3, [0.5, 0.6]), (V4, [0.2,0.3])},
133 F (ys) = {(V1, [0.2, 0.3]), (V2, [0.3, 0.4]), (V3, [0.4, 0.5]), (V4, [0.2,0.3])}}
134  These IVFSS can be represented in IVESM such as
v, 1[0.0,0.0] [0.0,0.0] [0.3,0.4] [0.2,0.3]
35 ®8= |00.00] (00,001 0506 04,05
V4 1[0.0,0.0] [0.0,0.0] [0.2,0.3] [0.2,0.3]
136  And
v, 100.0,0.0] [0.4,0.5] [0.3,0.4] [0.2,0.3]
B EB=y o000 (0609 0506 [0405)
V4 1[0.0,0.0] [0.3,0.4] [0.2,0.3] [0.2,0.3]
138  Where (F, A) € (F, B)
139  Definition 2.9 [16]
140 A =[a;] be an IVFSM of order mxn, then transpose of IVFSM can be defined as AT= [aji] of
141  order nxm,
142 Where
143 [a;] = [u (b)), pju(bi)], G=1—>m)and G=1—n).
144  Example 2.4
145  Consider A be IVFSM of order 2x2
s A=[5 0 (030 ten
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T_[[0.2,0.5] [0.2.0.4]
" l[0.4.086] [0.3.08]

Definition 2.10 [16]

The addition of two IVFS-matrices A and B is conformable if their order is same, it is defined

A

as

A+B = [max (uaL, uBL), max (Mauv, upu)] [J iandj.
Example 2.5

A and B are two IVFS-matrices.

_[[0.2,0.5] [[].4.[].6]] q
=loz204 [0308]/*"

B= [[0.4,0.?] [n.?,u.a]]

[0.3,08] [07.0.9]

Then

0.4,07] [0.7. n.a]]
0.3,0.6] [0.7.0.8]

A+B = [
Definition 2.11 [17]

The subtraction of two IVES-matrices A and B is conformable if their order is same, it is
defined as

A-B = [min (MaL, MpL), min (Mau, upu)] [ iand .

Example 2.6

A and B are two IVFS-matrices.

_[102.05] [0.4.06]
A= [[n.z,u.ﬂ [u.a.u.a]] d
_[104.0.7] [0.7.0.8]
B= [[U.E,U.ﬁ] [u.?,u.g]]
Then
[0.205] [0.406]]
A-B= [[0.2_0.4] 12.3,0.8]]

Definition 2.12 [19]

Let A = [a;] and B = [b;j] are two IVFS-matrices of order mxn and nxp respectively then their
product defined as

A*B = [Cik] mxp = [Max (Karj * pprj), max (auvj* usy)] L 1, j, k.

OR

AxB = Cij =Z;(l:1 (aik * bik), 1= 1, 2...m andj = 1, 2... P

A*B = [Ci] mxp = [Dk=1 @ik * bixe), Dg=1 (@ivu * bix)],i=1,2... mandk=1,2... p I i, ],
k.

Example 2.7

Consider A and B are two IVFS-matrices.
_[[0.2,0.5] [04, 0.6]]

A= [[0.2, 0.4] [03,0.8] 2
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B= [0.4,0.7] [0.7, 0.8]]
~[[0.3,0.6] [0.7,0.9]

Then

AsB = 10.2,0.5] [04, 0.6]] . [0.4,0.7] [0.7,0.8]]
[0.2,0.4] [0.3,0.8] [0.3,0.6] [0.7,0.9]

AsB = 10.08,0.35] +[0.12,0.36] [0.14,0.40] + [0.28, 0.54]]
[0.08,0.28] + [0.09,0.48] [0.14,0.32] +[0.21,0.72]

AsB = 10.12,0.36] [0.28, 0.54]]
[0.09,0.48] [0.21,0.72]

Definition 2.13 [19]
A = [a;j] and B = [bj] are two IVFSM of same order mxn then And-product is defined as
A AXB_>Cm><n2, [aij] mxn A [Bik] msxn = [Cip] m><n2 where
Cip = [min (Uarj, MBLj), min (Mauj, UBuj)] = 1, ], k. such that p=n(j -1) + k.
Example 2.8
Consider A and B are two IVFS-matrices.
[0.2,0.5] [0.4,0.6]
A= [[0.2, 04] [0.3, 0.8]]2X2 and
B = [[0.4, 0.7] [0.7, 0.8]]
~[[0.3,0.6] [0.7,0.9]]*
Then
AAB < [[0.2, 0.5] [0.4,0.6]] A [[0.4, 0.7] 0.7, 0.8]]
[0.2,0.4] [0.3,0.8] [0.3,0.6] [0.7,0.9]
[0.2,0.5] [0.2,0.5] [0.4,0.6] [0.4,0.6]
ANB =lcipl 24 = [[0.2, 0.4] [0.2,0.4] [0.3,0.6] [0.3, 0.8]]
Definition 2.14 [19]
A = [a;] and B = [bi] are two IVFS-matrices of same order mxn then Or-product is
defined as
V: AXBHmena [aij] mxn V. [bik] mxn = [Cip] rn><n2 where
Cip = [max (Uarj, MBLj)> Max (Uauvj, uBuj)] * 1, ], k. such that p =n(j -1) + k.
Example 2.9
Consider A and B are two IVFS-matrices.
[0.2,0.5] [0.4,0.6]
A= [[0.2, 0.4] [03, 0.8]] and
B = [[0.4, 0.7] 0.7, 0.8]]
~[[0.3,0.6] [0.7,0.9]
Then
AVE < [[0.2, 0.5] [0.4, 0.6]] [[0.4, 0.7] [0.7, 0.8]]
[0.2,0.4] [0.3,0.8] [0.3,0.6] [0.7,0.9]
[0.4,0.7] [0.7,0.8] [0.4,0.7] [0.7,0.8]
[0.3,0.6] [0.7,0.9] [0.3,0.8] [0.7, 0.9]]
De Morgan laws, commutative laws, domination laws and involution laws are hold in
And-product and Or-product of IVFSM, the proof of these laws can be seeing in [19].

AVB:[Cip] 2x4=[

Definition 2.15 [12]

C;p be an FSM of order mxnz, where Iy = {p: 31, ¢cp#0,(k—1)n<p<kn} forallk € I = {1,
2,...,n}. Then fs-max-min decision function, denoted Mm, is defined as follows

Mm: FSM ™ — FSMunxi,

Mm [cip] = [dir] = [max {ti}]
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Where
. { minge;, {cip} if I, #0
0.0 ifl[p=0
The one column fs-matrix Mm [c;p] is called max-min decision fs-matrix.
Definition 2.16 [12]
M is a universe and [d;;] is a max-min decision fs-matrix. Then optimum fuzzy set on M is
defined as
Opt [di] M) = {di/ mi: m; € M, diy # 0}

Now, using above definitions we can construct an FSMmDM method by the following

3 Operations on IVFSM
In this section, we prove the De-Morgan laws, Associative laws and commutative laws by

using the definitions of And-Operation and Or-Operation of IVFSM.
Definition 3.1 [20]
Let A= [ajj]mxn and B= [bjj]mxa are two IVFS-matrices then their OR-operation is defined as
AV B = [Cjj]mxn, Where ¢;;= [max(uar, upr), max(uau, ugu)] for all i, j.
Proposition: 3.1 (Commutative law)
AVB=BVA
Proof:
Let A = [a;] = [uaL, tau] and B = [b;j] = [upL, ueu] are two IVES-matrices of order mxn, than
L.H.S=AV B = [paL, au] V [uBL, Uyl
= [max (uAL, UBL), Max (UAU, UBU)]
= [max (upL, MAL), max (UBy, Hav)]
=BVA
=R.H.S
Proposition: 3.2 (Associative law)
(AVB)VC=AVBVC)
Proof:
Let A = [a;] = [uaL, paul, B = [bj] = [usL, uul and C = [¢;] = [ucr, ucul are IVES-matrices
of order mxn, than
L.H.S =(AV B) V C=([uaL, uau] V [MBL, MUl V [HcL, Beul
= ([max (uaL, uL), max (Mau, ueuw)]) V [MeL, peul
= [max (MaL, MBL, Her), Max (Mau, HBu, Heu)

= [paL, paul V ([max (upL, HcL), max (Upu, Mcu)l



249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282

=AV(BVQO
=R.H.S
Definition 3.2 [20]
Let A= [ajj]mxn and B= [bjj]mxn are two IVFS-matrices then AND-operation is defined as
A A B = [Cij]mxn, Where ¢;;= [min(uar, Upr), min(uau, upu)] for all i, j.
Proposition: 3.3 (Commutative law)
AANB=BAA
Proof:
Let A = [a;] = [uaL, pau] and B = [b;j] = [upL, upu] are two IVFS-matrices of order mxn, than
L.H.S = A A B = [uar, pau] A [uBL, MBU]
= [min (WAL, MpL), Min (Hau, HBU)]
= [min (UpL, Mar), Min (Upu, Hav)]
=BAA
=R.H.S
Proposition: 3.4 (Associative law)
(AANB)AC=AANBAC)
Proof:
Let A = [aji] = [uaL, paul, B = [bjj] = [usL, upul and C = [c¢;] = [ucL, ucul are IVES-matrices
of order mxn, than
L.H.S = (A AB) A C = ([paL, paul A [uBL, uul) A [MeL, Meul
= ([min (MaL, uBL), min (Mau, MBU)D A [Her, Heul
= [min (WAL, MBL, Hcr), min (Mau, MU, Mcu)l
= [MaL, pau] A ([min (upL, per), min (Upu, Mcu)l
=AANBAC
=R.H.S
Theorem: 3.1 (De Morgan laws)
Let C = [cjj] = [McL, pcul and D = [dj] = [upL, upu] are two IVES-matrices of order mxn, than
(1) (Cv D) =C°AD"
(2) (C AD)“=CCvDE
Proof: 1
L.H.S = (CVvD)"
= ([ncL, teul V [upL. poul)©
= [max (ucw, o), max (e, tpu)]©

= [1- max (ucy, Upuv), 1- max (ucr, upr)l
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= [min (I- pcu, 1- ppu), min (1- per, 1- ppu)]
=C°ADC
= R.H.S
Proof: 2
L.H.S = (CAD)"
= ([ncLs teul A [upL. poul)©
= [min (ucL, MpL), min (cu, ppu)]©
= [1- min (ucu, upu), 1- min (ucL, upL)]
= [max (1- pcu, 1- ppu), max (1- pcr, 1- ppu)l
=CCv D
=R.H.S

Similarly we can prove other related laws by using the above definitions.

4. IVFS-Max-Min Decision Making

In this section, we construct an IVFS-max-min decision making (IVFSMmDM) method
by using IVFS-max-min decision function which is defined here. The method selects
optimum alternatives from the set of the alternatives.
Definition 4.1
Let [cip] € IVFSmen% Lk={P:31,cip#0, (k-1) n <P <kn} J kel = {1, 2, 3, ..... , n}.
Then IVFS-max-min decision function denoted by Mm and defined as
Mm: IVESM ™ — IVFESM
Mm [c;p] = [di1] = [max {tix}]
Where
by = { minpelk{cip] if [ #0

[0.0,0.0] if l,=0
Where cip = [min (HALjy HBLj), min (HAij HBUj)] 01, j, k. such that p=n (] -1)+k
Which is one column IVFSM Mm [c¢;p] is called max-min decision IVFSM.
Definition 4.2
M = {m;, my, m3, ....., m,} be a universal set and max-min [cjp] = [d;;]. Then optimum fuzzy

set on U is defined as

Opt [di1] M) = {dy/m;: m;€M, d;j;# 0} which is called optimum IVFS on M.
Now by the help of this definition we construct an algorithm for IVESMmDM.
Algorithm:

1. Select the appropriate subsets from the set of parameters,

2. Construct the IVFSM by selected set of parameters,
3. Take the product of the IVFS-matrices by And product,
4. Find max-min decision IVFSM,
5. Finally we find optimum IVFS on M.
Application:

Let M = {Q, P, K, S} be a universal set which contains any four cities of an country the
world.
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Let E = {yi, y2, ¥3, Y4} be the set of parameter where each y; stand for Education, health, local
bodies and development program, respectively.

Example 4.1

Two friends A and B are wants to live in any city of M, if both friends have their own set of
parameters. Then we select a city on the basis of the sets of friend’s parameters by using the
IVESMmDM as follows.

Suppose M = {Q, P, K, S} be a universal set and E = {y, y», y3, y4} be a set of parameters.
Step 1

First of all A and B both friends chose the set of parameters,

A = {yi1, y2, y4} and B = {y1, y2, y3}.

Step 2

Now we construct the IVFS-matrices according to selected parameters of both friends.
[0.4,0.5] [0.3,0.4] [0.0,0.0] [0.2,0.3]

[0.7,0.8] [0.6,0.6] [0.0,0.0] [0.5,0.6]

[0.8,0.8] [0.7,0.8] [0.0,0.0] [0.4,0.5]

[0.3,0.4] [0.3,0.4] [0.0,0.0] [0.2,0.3]

A =Jay] =

[0.6,0.7] [0.4,0.5] [0.3,0.4] [0.0,0.0]
B = [by] = [0.7,0.8] [0.6,0.7] [0.2,0.3] [0.0,0.0]
ik [0.8,0.9] [0.8,0.9] [0.5,0.6] [0.0,0.0]
[0.4,0.5] [0.3,0.4] [0.2,0.3] [0.0,0.0]
Step 3
Now we find product of IVES-matrices by using And-product

[0.4,0.5] [0.3,0.4] [0.0,0.0] [0.2,0.3]
|[0.7,08] [0.6,06] [0.0,00] [0.50.6]

[ay] A [ba] =1[0.8,0.8] [0.7,0.8] [0.0,0.0] [0.4,0.5] A
] [0.2,0.3]

[
[
[0.3,0.4] [0.3,0.4] [0.0,0.0
[0.6,0.7] [0.4,0.5] [0.3,0.4] [0.0,0.0]
[0.7,0.8] [0.6,0.7] [0.2,0.3] [0.0,0.0]
[0.8,0.9] [0.8,0.9] [0.5,0.6] [0.0,0.0]
[ [

[0.4,0.5] [0.3,0.4] [0.2,0.3] [0.0,0.0]

[4.5] [4,5] [3.4] [0.0] [3.4] [3.4] [3.4] [0.0 [0.0] [0,0] [0.0] [0.0] [23] [23] [23] [0.0]
[7.8] [6.7] [2.3] [0,0] [6.6] [6.6] [2.3] [0.0] [0.0] [0,0] [0.0] [0.0] [5.6] [5.6 [23] [0.0]
[8.8] [8.8] [5.6] [0.0] [7.8] [7.8] [5.6] [0.0] [0.0] [0,0] [0.0] [0,0] [4.5] [45] [4.5] [0,0]
[3.4] [3.4] [2.3] [0.0] [3.4] [34] [2.3] [0.0 [0.0] [0,0] [0.0] [0.0] [2.3] [23] [2.3] [0.0]

Step 4
To calculate Mm ([a;j] A [bi]) = [di1], in this step we find d;; for all i=1, 2, 3, 4. First of all we
find du.
dir=max {t;} = max {t, tip, t13, t1s} where k € {1, 2, 3, 4}
For d;; we also find tjx for allk € {1, 2,3, 4}. Whenk =1 and n =4 then t; is I; = {P: cjp
#0, 0<P<4} and when we find tj; then k =2, n =4 and I, = {P: cijp 20, 4 <P <8}. Similarly
fork=3,13={P: ¢, 70, 8 <P <12} and fork =4, I4 = {P: cip 70, 12 <P < 16}.
ti = min {CM, C12, 013}, where Cip = [mm {}JALJ, HBLJ}, min {HAUJ, HBUJ}]
t;; = min {[0.4, 0.5], [0.4, 0.5], [0.3, 0.4]}
t;; =[0.3, 0.4]
Similarly we obtain other values
t;2 = min {cys, C16, €17} = min {[0.3, 0.4], [0.3, 0.4], [0.3, 0.4]}
tip =[0.3, 0.4]
t13 =[0.0, 0.0]
tig = min {C213, Co14, C215} = min {[02, 0.3], [0.2, 0.3], [0.2, 03]}
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tis = [0.2, 0.3]

So

d;; = max {t“, tiz, t13, t14} = max {[03, 0.4], [0.3, 0.4], [0.0, 0.0], [0.2, 03]}
iy = [0.3, 0.4]

Slmllarly we find d21, d31, d41.

dy; = max {tyx} = max {tp, too, t23, to4} Wwhere k € {1, 2, 3, 4}

) = min {C21, C22, 023} = min {[07, 08], [06, 07], [02, 03]}

to1 =[0.2, 0.3]

tp = min {cys, C26, C27} = min {[0.6, 0.6], [0.6, 0.6], [0.2, 0.3]}

tr, =[0.2, 0.3]

t3 =[0.0, 0.0]

tg = min {C213, Co14, C215} = min {[05, 06], [0.5, 06], [0.2, 03]}

tay =[0.2, 0.3]

So

dy; = max {ty1, ty, b3, tr4} = max {[0.2, 0.3], [0.2, 0.3], [0.0, 0.0], [0.2, 0.3]}
d»; =10.2, 0.3]

d3; = max {t3x} = max {t3, t3, t33, t34} where k € {1, 2, 3, 4}

31 = min {C31, C32, C33} = min {[08, 0.8], [0.8, 0.8], [05, 06]}

t31 =[0.5, 0.6]

{3 = min {C35, C3g, C37} = min {[07, 08], [07, 08], [05, 06]}

t3p =[0.5, 0.6]

t33 = [0.0, 0.0]

34 = min {C313, C314, C315} = min {[04, 05], [04, 05], [04, 05]}

t34 = [0.4, 0.5]

So

d3; = max {t31, t32, 33, t34} = max {[05, 0.6], [0.5, 0.6], [0.0, 0.0], [0.4, 05]}
ds; = [0.5, 0.6]

Finally we find d3;

d41= max {t4} = max {ty1, t42, t43, t44} where k € {1, 2, 3, 4}

ty; = min {c4y, Cap, 43} = min {[0.3, 0.4], [0.3, 0.4], [0.2, 0.3]}

t41 = [0.2, 0.3]

typ = min {C45, C46, C47} = min {[03, 04], [03, 04], [02, 03]}

t4o =[0.2, 0.3]

t43 =[0.0, 0.0]

{44 = min {C413, C414, C415} = min {[02, 0.3], [0.2, 0.3], [0.2, 03]}

tyq =[0.2, 0.3]

So

d41 = max {t41, t42, t43, t44} = max {[0.2, 0.3], [0.2, 0.3], [0.0, 0.0], [0.2, 0.3]}
d41 =10.2, 0.3]

Finally we obtain the IVFSM by IVFSMmDM.

d11
d

Mm ([alj] A [blk]) = [di]] = dzi

das
[0.3,0.4]
_|[0.2,03]
[dil = {105, 0.6]
[0.2,0.3]

Finally we obtain an optimum IVFS on M according to above matrix.

Opt Mm ([a;j] A [bi]) (M) = {[0.3, 0.4]/Q, [0.2, 0.3]/P, [0.5, 0.6]/K, [0.2, 0.3]/S}
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Where K is optimum city of the world for living of A and B.

Similarly we can apply Or-product for other problems.

S CONCLUSIONS

In this paper, we studied IVFSM and proved the commutative laws, associative laws and De-
Morgan laws by using And-Operation and Or-Operation on IVFSM. We introduced a new
decision making method with the help of interval valued fuzzy soft max-min decision
function and applied this method for decision making by taking hypothetical data.
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