Annals of Fuzzy Mathematics and Informatics

Volume 12, No. 4, (October 2016), pp. 573584 QFMI
ISSN: 2093-9310 (print version) © Kyung Moon Sa Co.
ISSN: 2287-6235 (electronic version) http:/ /www.kyungmoon.com

http://www.afmi.or.kr

An application of interval valued intuitionistic
fuzzy soft matrix in medical diagnosis

ANJAN MUKHERJEE, SOMEN DEBNATH, MITHUN DATTA

Received 2 February 2016; Revised 17 April 2016; Accepted 7 May 2016

ABSTRACT. In 2010, Y. Jiang et al introduced the concept of interval-
valued intuitionistic fuzzy soft sets. Recently Rajarajeswari and Dhanalak-
shmi introduced the concept of interval-valued intuitionistic fuzzy soft ma-
trix and defined different types of matrices along with examples.There are
so many uncertainties in real life problems. The concept of interval-valued
intuitionistic fuzzy soft matrix is one of the recent topics developed for deal-
ing with the uncertainties present in most of our real life situation. In this
work, an attempt has been made to apply the concept of interval-valued
intuitionistic fuzzy soft matrix in medical diagnosis. The main objective of
the paper is to study the decision making problems by using interval-valued
intuitionistic fuzzy soft matrix.
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1. INTRODUCTION

Most of the real life problems in medical sciences, engineering management en-
vironment and social sciences often involves data which are not necessarily crisp.
Classical mathematics is not very effective in dealing with such type of problems.
Precise and deterministic in character due to various uncertainties associated with
these problems. Such uncertainties are usually handled with the help of probability
theory, fuzzy set theory [18], intuitionistic fuzzy sets [1], interval- valued fuzzy sets
[5], Rough sets [11] etc. In fuzzy set theory [18], there were no scope to think about
the hesitation in the membership degree which is arise in various real life situation.
To overcome these situations, Atanassov [1] introduced theory of intuitionistic fuzzy
set in 1986 as a generalization of fuzzy set. Due to the increasing complexity of the
scientific environment and the lack of data about the problem domain, in the process
of decision making under an intuitionistic fuzzy environment, a decision maker may
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provide their preferences over alternatives with interval-valued intuitionistic fuzzy
values. Yang et al [10] presented the concept of the interval-valued fuzzy soft sets by
combining the interval-valued fuzzy sets and soft sets. Jiang et al [6] presented the
concept of interval-valued intuitionistic fuzzy soft set theory which is an extension
of the intuitionistic fuzzy soft set theory[9].

Matrices play an important role in the broad area of science and engineering.
The classical matrix theory cannot solve the problems involving various types of
uncertainties. In [17] Yang et al, initiated a matrix representation of a fuzzy soft
set and applied it in certain decision making problems. The concept of fuzzy soft
matrix theory was studied by Borah et al in [3]. In [4], Chetia et al and in [15]
Rajarajeswari et al defined intuitionistic fuzzy soft matrix.

Again it is well known that the matrices are important tools to model/study dif-
ferent mathematical problems specially in linear algebra. Due to huge applications
of imprecise data in the above mentioned areas, hence are motivated to study the
different matrices containing these data. Soft set is also one of the interesting and
popular subject, where different types of decision making problem can be solved.
So attempt has been made to study the decision making problem by using interval-
valued intuitionistic fuzzy soft matrices.

The concept of interval- valued intuitionistic fuzzy soft matrix [14] is a generaliza-
tion of intuitionistic fuzzy soft matrix [15]. In this article an attempt has been made
to apply the concept of interval-valued intuitionistic fuzzy soft matrix in medical
diagnosis. The significance of using interval- valued intuitionistic fuzzy soft matrix
instead of interval-valued intuitionistic fuzzy soft set is to avoid tedious represen-
tation and get a simpler and concise form and by using these, different types of
calculations can be done.

2. PRELIMINARIES

In this section the preliminary definitions and results which will be required later
part of the paper are described:

Definition 2.1 ([18]). Let X be a non empty set. Then a fuzzy set A is a set having
the form A = {(z,pa(x)) : € X}, where the function 4 : X — [0, 1] is called the
membership function and p4(x) is called the degree of membership of each element
rzeX.

Definition 2.2 ([1]). Let X be a non empty set. An intuitionistic fuzzy set A in X is
an object A = {(z, pa(x),v4(z)},where the functions p4 : X — [0, 1] and denote the
degree of membership (namely p(A)(z) ) and the degree of non-membership (namely
~va(x) ) of each element z € X to the set A respectively and 0 < pa(z) +va(z) <1
for each = € X.

Definition 2.3 ([5]). An interval valued fuzzy set A over X is given by a function
pa(z),where pra @ X — Int([0, 1]), the set of all sub-intervals of unit interval i.e. for
every ¢ € X, pa(x) is an interval within [0, 1].
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Definition 2.4 ([2, 19]). An interval valued intuitionistic fuzzy set A over universe
set X is defined as A = {(z, pa(x),va(z) : © € X}, where pu(x) : X — Int([0,1])
and v4(z) : X — Int([0,1]) (where Int[0, 1] is the set of all closed intervals of [0, 1]
are functions such that the condition: Va € X, 0 < suppa(x) + supya(z) < 1 is
satisfied.

Definition 2.5 ([10, 7]). Let U be an initial universe and E be a set of parameters.
Let P(U) denotes power set of U and A C E. Then the pair (F, A) is called a soft
set over U, where F is a mapping given by F' : A — P(U).

Definition 2.6 ([8]). Let U be an initial universe and E be a set of parameters.
Let IU be the set of all fuzzy subsets of U and A C E . Then the pair (F, A) is
called a fuzzy soft set over U, where F is a mapping given by F': A — IY.

Definition 2.7 ([2, 17]). Let U = {c1,c2, ¢34 ....... ,Cm } be the Universal set and E
be the set of parameters given by E = {e1, e, €3, ...... sen} . Let AC E and (F, A)
be a fuzzy soft set in the fuzzy soft class (U, E) . Then the fuzzy soft set (F, A) can
be expressed in a matrix form as A, xpn = [Gijlmxn 00 A =[a;;] 1=1,2,....,m;j =
1,2,...,n
(i) ifeje A

0 Zf €j ¢ A.
;(c;) represents the membership of ¢; in the fuzzy set F'(e;).

Definition 2.8 ([16]). Let U be an initial Universe set and F be the set of parame-
ters. Let A C E . A pair (F, A) is called interval valued fuzzy soft set over U where
F is a mapping given by F : A — IVFSY where IVFSY denotes the collection of
all interval valued fuzzy subsets of U.

Definition 2.9 ([13]). Let U = {c1,¢a,¢3, -e.n... ,Cm } be the Universal set and E be
the set of parameters given by E = {e1, ea, €3, ...... sent . Let AC E and (F, A) be
an interval valued fuzzy soft set over U, where F' is a mapping given by F' : A —
IVFSY, where IVFSY denotes the collection of all interval valued fuzzy subsets
of U. Then the interval valued fuzzy soft set can be expressed in a matrix form as
ngn = [@ijlmxn OF A= laij] i=1,2,...,m;j=1,2,..,n
iz (i), muju(c;)] ifeje A

[0, 0] ife; ¢ A.
Definition 2.10 ([9]). Let U be an initial universe and E be a set of parameters.
Let IFY be the set of all intuitionistic fuzzy subsets of U and A C E. Then the pair
(F,A) is called an intuitionistic fuzzy soft set over U, where F' is a mapping given
by F: A— IFUY.
Definition 2.11 ([4, 12]). Let U = {c1, ¢, 3, ....... ,cm } be the Universal set and
E be the set of parameters given by E = {e1,ea,e3,...... sén}. Let A C E and

(F, A) be a intuitionistic fuzzy soft set in the intuitionistic fuzzy soft class (U, E).
Then the intuitionistic fuzzy soft set (F, A) can be expressed in a matrix form as

where a;;=

where a;;=

Apscn = [Gijlmxn o A=[a;;] i=1,2,.....,m;j=1,2,...n
(@) v(e))  ife €A
Where ai;— (pj (i), v5(ci)) ?f ej €
(0, 1) ife; ¢ A
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t;(c;) represents the membership of ¢; in the fuzzy set F(e;)
7;(¢;) represents the non- membership of ¢; in the fuzzy set F(e;).

Definition 2.12 ([6]). Let U be an initial universe and F be a set of parameters.
Let IVIFSY be the set of all interval- valued intuitionistic fuzzy sets on U and
A C E. Then the pair (F, A) is called an interval valued intuitionistic fuzzy soft set
(IVIFSS in short) over U, where F is a mapping given by F : A — IVIFSY.

Definition 2.13 ([14]). Let U = {c1, c2, ¢35, ... ,¢m } be an Universal set and E be
the set of parameters given by E = {e1, eq, €3, ...... ,én}. Let AC E and (F,A) be a
interval valued intuitionistic fuzzy soft set over U, where F' is a mapping given by
F: A — IV, where IV denotes the the collection of all interval -valued intuitionistic
fuzzy subsets of U. Then the interval- valued intuitionistic fuzzy soft set can be
expressed in a matrix form as
Aan = [@ijlmxn OF A= la;j] i=1,2,..,m;j=1,2,...,n
sz (ca), pju (el [(vie(e), vo(e)l) — ifej € A
(0, O] [1, 1) ifej ¢ A

[151(c;), pju(ci)] represents the membership of ¢; in the interval valued intuition-
istic fuzzy set F(ej). [vjr(ci),vju(ci)] represents the non-membership of ¢; in the
interval valued intuitionistic fuzzy set F'(e;) with the condition ;i (¢;)+vju(e;) < 1.

Note that if pju(c;) = pyn(c;) and v,u(e;) = vj1(¢;) then the IVIFSM reduces
to an IFSM.

aij:

Example 2.14 ([14]). Suppose that there are four houses under consideration,
namely the universes U = {hq, ha, h3, hs}, and the parameter set E = {e, ea, e3,€4}
where e; stands for "beautiful”, ”large”, ”cheap”, and ”in green surroundings” re-
spectively. Consider the mapping F' from parameter set A = {e1,e2} C E to the set

of all interval valued intuitionistic fuzzy subsets of power set U. Consider an inter-

val valued fuzzy soft set (F, A) which describes the ”attractiveness of houses” that

is considering for purchase. Then interval valued intuitionistic fuzzy soft set (F, A) is
(F,A) = {F(e1) = (h1,]0.6,0.8][0.1,0.2]), (h2, [0.8,0.9][0.05, 0.1}), (hs, [0.6,0.7][0.2,0.25]),
(h4,[0.5,0.6][0.1, 0. 2])}F(62) {(h17 [0.7,0.8][0.15,0.2]), (h2, [0.6,0.7][0.2,0.25]),

(hs, [0.5, 0.7] [0.2, 0.25]), (h4,[0.8,0.9][0.1,0.1])}.

We would represent this interval valued fuzzy soft set in matrix form as
([0.6,0.8][0.1,0.2]) ([0.7,0.8][0.15,0.2]) ([0.0,0.0][1.0,1.0]) ([0.0,0.0]
([0.8,0.9][0.05,0.1]) ([0.6,0.7][0.2,0.25]) ([0.0,0.0][1.0,1.0]) ([0.0,0.0][
([0.6,0.7][0.2,0.25])  (][0.5,0.7][0.2,0.25]) ([0.0,0.0][1.0,1.0]) ([0.0,0.0]
([0.5,0.6][0.1,0.2])  ([0.8,0.9][0.1,0.1]) ([0.0,0.0][1.0,1.0]) (]0.0,0.0]

Now some important types of interval-valued intuitionistic fuzzy soft matrices
and operations on them are discussed below.
Definition 2.15 ([14]). Let A = [a;;] € IVIFSMpxn, B = [bij] € IVIFS M.
Then A is a interval-valued intuitionistic fuzzy soft sub matrix of B denoted by
ACBif par, < ppr.pav < ppvandyar > vpr,vav > vpu for all i, j.

1.0,1.
1.0, 1.
1.0,1.
1.0,1.

Definition 2.16 ([14]). An interval-valued intuitionistic fuzzy soft matrix of order
m x n is called interval-valued intuitionistic fuzzy soft null(zero)matrix if all its
elements are ([0, 0], [1,1]). It is denoted by ® .
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Definition 2.17 ([14]). An interval-valued intuitionistic fuzzy soft matrix of order
m X n is called interval-valued intuitionistic fuzzy soft universal matrix if all its
elements are ([1,1],[0,0]). It is denoted by U.

Definition 2.18 ([14]). Let A = [a;;] € IVIFSM,y5n, B = [bij] € IVIFS My,
Then A is equal to B, denoted by A = B if uar, = upr, ptay = ppy and yap =
vYBL,YAUu =Ygy for all i, j .

Definition 2.19 ([11]). Let A = [a;;] € IVIFSMy

where a;; = ([ujr(ci), pyu(ci)llvie(e), viv(e)]).  [win(ei)s pju(e)] represents the
membership of ¢; in the interval-valued intuitionistic fuzzy set F'(e;). [vj1(¢i), vju(c:)]
represents the non-membership of ¢; in the interval- valued intuitionistic fuzzy set
F(e;) with the condition p;r(c;) + ’ij(CZ) < 1. Then A7 is interval-valued intu-

itionistic fuzzy soft transpose matrix of A if AT = [as]-

Definition 2.20 ([11]). If A = [a;;] € IVIFSMyn, B = [bij] € IVIFSMypn,
then the sum of A and B denoted by A+ B and defined as A + B = [Cijlmxn =
[max(par, kL), max(pav, psu)l, [min(yar, vsL), min(yav,ysu)| for all i and j.

Example 2.21 ([11]). Let us consider the two IVIFS matrices

4 ((0-6,0.8][0.1,0.2)) ([0.7,0.8][0.15,0.2])
- <([0.5,0.6][0.1,0.2]) ([0.8,0.9][0.1,0.1]) >M

and

5 (([0:8,0.9](0.05,0.1]))  ([0.6,0.7)[0.2,0.25))
- <([o.6,o.7][o.2,o.25]) ([0.5@.7][0.2,0.25]))2 ,

Then sum of these two is A + B — (([0.8,0.9} [0.05,0.1])  ([0.7,0.8] [0.15,0.2]))
2

([0.6,0.7][0.1,0.2])  ([0.8,0.9][0.1,0.1])

Definition 2.22 (] ]) If A = [a;;] € IVIFSmen,B = [bi; ] € IVIFSMan,
then the subtraction of A and B denoted by A— B and defined as A— B = [Cijlmxn =
[min(par, psr), min(pav, psu)], Imaz(var, vBr), max(yav,ysu)| for all i and j.

Example 2.23 ([14]). Let us consider the two IVIFS matrices

4 ((0-6,08][0.1,0.2)) ([0.7,0.8][0.15,0.2])
- <([0.5,0.6][0.1,0.2]) ([0.8,0.9][0.10,0.1])>2X2

).
0
0

Definition 2.24 ([14]). If A = [ayj] € IVIFSMypxn, B = [bj] € IVIFSM,y,,
then the multiplication of A and B denoted by A*B and defined as A*B = [¢;;]mxp =

[maxmin(par;, pBL,), max min(pav;, psu,)], [minmaz(var,, ysr,; ), min maz(yav;, Ysu, )]
for all i, j, k.

and

) ([0.6,0.7][0.2,0.25
) ([0.5,0.7][0.2,0.25
[0.
[0.

]
]
,0.8][0.1,0.20])  (
,0.6[0.2,0.25])  (

~  (([0.8,0.9][0.05,0.10
B(([060 7][0.20,0.25

X

2X2
6,0. ][0.2,0.25]))
5,0. 2X2

]
]
(
Then difference of these two is A—B = <( 710.2,0.25))

)

Example 2.25 ([14]). Let us consider the two IVIFS matrices
577
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i (([0.6,0.8][0.1,0.2]) ([O.7,0.8][0.15,0.2])>
~ \([0.5,0.6][0.1,0.2])  ([0.8,0.9][0.10,0.1]) /,,

and
B ([0.8,0.9]]0.05,0.10])  ([0.6,0.7][0.2,0.25])
o (([0.6,0.7][0.20,0.25}) ([0.5,0.7][0.2,0.25])>2X2

Then product of these two IVIFS matrices is

B (([0.6,0.8][0.1,0.2]) ([0.6,0.7][0.2,0.25]))
~ \([0.6,0.7][0.1,0.2])  ([0.5,0.7][0.2,0.25]) /, ,

)

Remark 2.26. A B # Bx A

Definition 2.27 ([11]). Let A = [a;;] € IVIFSMxp,

where a;; = ([ (ci), pyu (ci)llvie(ei), viv(ei)]) with wjv(ei)+v;u(ei) < 1. Then A°
is called interval-valued intuitionistic fuzzy soft complement matrix if Ac = [bij]mxn
where bi; = ([v;z(ci), vju(e)llpsr(c), pju (i) DVi, jwithpju(ei) + vju(ei) < 1.

([0.6,0.8][0.1,0.2]) ([0.7,0.8][0.15,0.2])
([0.5,0.6][0.1,0.2]) ([0.8,0.9][0.10,0.1])
valued intuitionistic fuzzy soft matrix then complement of this matrix is

Fe— (([0.1,0.2][0.670.8]) ([0.15,0.2][0.7,0.8])>
~ \([0.1,0.2][0.5,0.6]) ([0.10,0.1][0.8,0.9])

Example 2.28 ([11]). Let A = ( ) be interval-

3. APPLICATION OF INTERVAL VALUED INTUITIONISTIC FUZZY SOFT MATRIX IN
MEDICAL DIAGNOSIS

Algorithm 3.1. We now construct the algorithm for applying Interval Valued In-
tuitionistic Fuzzy Soft matrix in medical diagnosis.

Step 1: Input the interval valued intuitionistic fuzzy soft sets (F, A) and (F, A)¢
over the sets of symptoms where A is the set of diseases. Also we write the soft med-
ical knowledge p; and poand reassessing the relation matrices of the IVIFSS(F, A)
and (F, A)¢ respectively.

Step 2: Input the IVIFSS(F,S) over the set of patients and write its relation
matrix R.

Step 3: Compute the relation matrices Ty = R-p; and Ts = R-ps. T, = Rp-p1L
and Ty = Ry - prv; Tor = R - por and Toy = Ry - poy Where Th = [Ty, Tiy),
R = [Ry,Rul, p1 = [p1ir, pru], To = [Tor, Tou), p2 = [por, p2u]-

Let us define the non disease matrices T3, T5y, Tyr, and Ty corresponding to
Ti1, Thu, Tor, and Ty respectively as Tz, = Ry - (p11)¢ and T3y = Ry - (p1v)S;
Ty, = Rr, - (p2r,)¢ and Tyy = RU (p2u)¢ Where (p11,)¢ is the complement of pyp,.
Now STIL = Maxi,; [/’[’TIL (pza MT4L( )] mln%] [fyTlL (pi7 dj)’ VTuL (p’h d])] and
STw = maxi,; [MTw (pia dj ) HTyy (pzv d; )] min; 2J [7T1U (pzv d ‘)7 VTau (pi, d])]

Again STzL = maz[p“TzL (ptvd ) My, plvd )} mzn[7T2L (piad ) VT3, (pwd )} and
Sty = max[NTQU (piv dj)7 K3y (pi> dj)]v min[ﬂ)/TzU (piv d; ) VT30 (piv d; )] foralli =1,2,3
and j =1,2.

Where 7, (pi, d;) is the membership value and yr,, (p;, d;) is the non membership
value.
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Step 4: Compute the diagnosis scores St, and St, where
ST1 = max[(uﬂu (pia dj)’ HTyy (pia dj)>7 (/'LTZL (pia dj)7 HTsy, (pi7 d; ))]7 min [(7T1U (pia dj)>
VTsu (pi7 dj))v (’yTZL (p17 J)a Vs (pi7 dj))]
St, = maz((pr,,, (pi, dj)s by, (Pis dj)s (rsy (Pis dj)s gy (i dj))]s min[(yry, (Pis dj),

Vs (pivdj)) (’YT2U (plvdj)77T3U (p27 ))]
foralli=1,2,3and j =1,2.

Step 5: Find
S = 81,75y, = ({420 o)y o, Beb) e )

Then conclude that the patient p; is suffering from the disease dy, havmg maximum
membership value and minimum non membership value.

Step 6: If S; has more than one value then go to stop and repeat the process by
reassessing the symptoms for the patients.

Case Study:

Suppose there are three patients p1, po and ps in a hospital with symptoms fever,
headache, body pain (in the joint muscles) and rash problem. Let the possible
diseases relating to the above symptoms be Dengue and Chikungunya. We consider
the set S = {e1,e2,e3,e4} an universal set, where ey, eq,e3 and ey represent the
symptoms- fever, headache, body pain (in the joint of muscles) and rash problem
respectively and A = {d;,ds} where di,ds represent parameterized Dengue and
Chikungunya respectively.

The interval valued intuitionistic fuzzy soft set (F, A) is a parameterized family
{F(dy), F(d2)} of all interval valued intuitionistic fuzzy set over the set S and are
determined from expert medical documentation. Thus the IVIFS set (F, A) gives
an approximate description of IV IF' soft medical knowledge of the two diseases and
their matrices p; and po called symptom disease matrix respectively.

Again we take P = {p1,p2, p3} as the Universal set where p1,ps and ps, represent
patients respectively and S = {e1, ea, e3,e4} as the set of parameters.

The IVIF soft set (Fy,S) is another parameterized family of all IVIF set and
gives a collection of approximate description of patient-symptom in the hospital.This
IVIF soft set (F7,.S) represents a relation matrix R called patient-symptom matrix
given by

Then combining the relation matrices p; and ps separately with R we get two ma-
trices T7 and T5 called patient-disease and patient-non disease matrices respectively

Suppose

F(dy) = {(e1,]0.5,0.6],[0.3,0.4]), (e2,[0.4,0.5],[0.2,0.3]), (e, [0.7,0.8],[0.1,0.2]),
(e4,[0.3,0.4],[0.4,0.5])}
F(d2) = {(e1,[0.4,0.5],[0.3,0.4]), (e2,[0.7,0.8],[0.1,0.2]), (es, [0.6,0.7], [0.2,0.3]),
(e4,[0.1,0.2],10.5,0.6])}

p1 =
dy do
e1 [0.5,0.6][0.3,0.4] [0.4,0.5][0.3,0.4]
es [0.4,0.5][0.2,0.3] [0.7,0.8][0.1,0.2]
es [0.7,0.8][0.1,0.2] [0.6,0.7][0.2,0.3]
es [0.3,0.4][0.4,0.5] [0.1,0.2][0.5,0.6]
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(p1)¢, (p1)¢ can be obtained from p; by interchanging the non-membership

interval and membership interval.

P2 =
p2 =

€4

€3
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(0.7,0.3) (0.6,0.2) (0.4,0.5) (0.5,0.3) Eggggg Eg';l’g'g%
T3y = Ry-(p1o)°= |(0.5,0.4) (0.4,0.5) (0.7,0.3) (0.8,0.2)] . 0208 (03.0.7)
(0.6,0.2) (0.7,0.3) (0.3,0.6) (0.4,0.5) (0:5:0:4) (0162012)
(0.5,0.4) (0.5,0.3)
= 1(0.5,0.4) (0.6,0.2)
(0.4,0.5) (0.4,0.5)
(0.6,02) (0.5,0.1) (0.3,0.4) (0.4,0.2) Egig‘;’g Eg‘;gi’g
Ty, = Ri-(par)°= [(0.4,0.3) (0.3,0.4) (0.6,0.2) (0.7,0.1)] . (0'7’0'1) (0'6’0'2)
(0.5,0.1) (0.6,0.2) (0.2,0.5) (0.3,0.4) 0304) (01.05)
(0.5,0.2) (0.5,0.1)
= 1(0.6,0.2) (0.6,0.2)
(0.5,0.2) (0.6,0.2)
(0.7,0.3) (0.6,0.2) (0.4,0.5) (0.5,0.3) Eggggg Eg'g’g'g
Ty = Ru-(pav)e= |(0.5,0.4) (0.4,0.5) (0.7,0.3) (0.8,0.2)] . (0'8’0'2) (0'7’0'3)
(0.6,0.2) (0.7,0.3) (0.3,0.6) (0.4,0.5) (0:4:0:5) (012:0:6)
[(0.6,0.3) (0.6,0.2)]
= 1(0.7,0.3) (0.7,0.3)
1(0.6,0.3) (0.7,0.3)]
ST@ = maxi,; (/J’TIL ’ /’(‘T4_L)7 ming,; (’YTIL ’ 7T4L)
(0.5,0.2) (0.5,0.1)
= 1(0.6,0.2) (0.6,0.2)| =Ty = Turecoveeerereen.n. (1)
(0.5,0.2) (0.6,0.2)]
Sle = maxi; (:uT1U » Wy )7 mini,j (7T1U ) 7T4U)
(0.6,0.3) (0.6,0.2)
= [(0.7,0.3) (0.7,0.3)| =T = Tureeoveeeverrennne. (2)
1(0.6,0.3) (0.7,0.3)
STQE = max; ; (ILLTQL ’ /‘LT;S_L)7 mini,j (P)/TQL ) ’YTgL)
(0.4,0.3) (0.4,0.2)
= 1(0.4,0.3) (0.5,0.1)| =Tor = Tspccveiverennn.n. (3)
(0.3,0.4) (0.3,0.4)]
STZI_J = Mat;,; (/J‘Tzu ) /’LT?:U )7 mini,j (’7T2U ) ’yTsu)
(0.5,0.4) (0.5,0.3)
= (0.5,0.4) (0.6,0.2)| =Tor = Ts0wovcvvereene.e. (4)
(0.4,0.5) (0.4,0.5)]
Sty = mazi j(psr,, (Pis dj), sr,, (Pi, dj)), mini j(Vse,,, (i dj), Vsz,, (Pis dj))
[(0.6,0.3) (0.6,0.2)]
= 1(0.7,0.3) (0.7,0.1)
1(0.6,0.3)  (0.7,0.3)
S, = max; j(pse,, (Pisdj), Ksr,, (i d;j)), min j(Ysz, , (Pis dj)s VS, (Pir d;))
[(0.5,0.2) (0.5,0.1)]
= 1(0.6,0.2) (0.6,0.2)
(0.5,0.2) (0.6,0.2)

582



Anjan Mukherjee et al. /Ann. Fuzzy Math. Inform. 12 (2016), No. 4, 573-584

dy do
—~ p1 (0.55,0.05) (0.55,0.05)
Sk =5SnxSn= | (0.65,0.05) (0.65, —0.05)
ps  (0.55,0.05)  (0.65,0.05)
It has been observed that patient po is surely suffering from dy (maximum mem-
bership and minimum non-membership values). Comparing the values, po is more
effected by the d; than p; and p3. ps is more effected by dy than p;.

4. CONCLUSIONS

Here the concept of interval-valued intuitionistic fuzzy soft matrix in medical
diagnosis is applied. A new algorithm has been developed for a case study. It can
be observed in (1), (2), (3) and (4), where Ty, = Tyr, Tiyv = Tuv, Tor, = T31, and
Toy = Tsy. These calculations can be reduced only by calculating T, Ti, T2, and
T2U-

Acknowledgements. Authors are thankful to referees for their valuable sug-
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