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Abstract- In this paper, we extend Sanchez’s approach in
agricultural field to find the disease of the plant by using the
representation of an interval valued fuzzy matrix as an interval
matrix of two fuzzy matrices.
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l. INTRODUCTION

The concept of Interval Valued fuzzy matrix (IVFM) is one of
the recent topics developed for dealing with the uncertainities
present in most of our real life situations. The parameterization
tool of Interval valued fuzzy matrix enhances the flexibility of
its applications. Most of our real life problems in Agriculture
fertilizer, management environment and Social Sciences often
involve data which are not necessarily crisp, precise and
deterministic in character due to various uncertainities
associated with these problems, such uncertainties are usually
being handled with the help of the topics like probability, fuzzy
sets, intuitionistic fuzzy sets, interval mathematics and rough
sets etc. The concept of IVFM as a generalization of fuzzy
matrix was introduced and developed by Shyamal and pal
[4],by extending the max. min operations on Fuzzy algebra F =
[0,1], for elements a, beF, atb=max {a,b} and a. b=min
{a,b}.letF.,be the set of all mx n Fuzzy Matrices over the
Fuzzy algebra with support [0,1].We have represented an
IVFM A=(a;j)=([ajj.,a;u]) where each a; is a subinterval of the
interval [0,1], as the Interval matrix A=[A_ Ay] whose ij"entry
is the interval [aj., &;u], where the lower limit A =(a;;) and the
upper limit Ay = (ajju) are fuzzy matrices such that A <Ay.

1. PRELIMINARIES

A.  Definition

Let a matrix A = [a;] m« Whereaje [0,1], ISi<mand I <j<n.
Then A is fuzzy matrix.Note:-All fuzzy matrices are matrices
but every matrix is not a fuzzy matrix.

B. Definition

The IVFM denote the set of all interval valued fuzzy matrices,
that is, fuzzy matrices whose entries are all subintervals of the
interval [0,1].

C. Definition

For a pair of fuzzy matrices [E,F] where E & F are fuzzy mxn
matrices. i.e., E=(g;), F=(f;) and ey, f€[0,1] further e;<f;for
1<i< m and 1< j < n. Thus the fuzzy interval matrices or
interval fuzzy matrices contain all matrices G=(g;;) such that
(gij) takes its value in between e;&fy. i.e, Ge [E,F] implies

g;i<0;j<fi;. The interval matrix denoted as [E,F], whose ij™ entry
is the interval with lower limit e; and upper limit fj, that is [e;;,
f;j] The basic operation on IVFM

For A = (&) = ([ayL, a;u]) and

B=(bj)) = ([bij, biju]) of orderm x n their sum denoted as A + B
is defined as

A+ B = (a; + by) = [(@L + bin), (@u + biju)]

Then addition is,

A+ B = max {aij, bij}

=[max {aj., bijy, max {aju, bjju}l] (2.1)

For A = (&) mxn and B = (bjj) nx ptheir product denoted as AB
is defined as

AB=(cj) = Zi= gy by i=1,2....m

j=12....p
=[ZF=*ag, . by ) X = agy- brjy) |

[maxmin{ag, -

L e
Jgj bmaKmini g

' 22)
If A= [ALv Au] and B= [BLv Bu]

Then,

A+B=[AL+ B, Ayt By]

ABz[ALBL' AU BU ](23)

A>B if and Only if ai“_zbij,_ and aijuzbijuif and Only
ifA+B=A(2.4)

In particular if a;_-a;;u and by = by Then (2.1) reduces to the
standard max.min composition of Fuzzy matrices.

1. APPLICATION OF INTERVAL VALUED
FUZZY MATRICES FOR FINDING THE
DISEASE IN PLANTS.

Suppose S is a set of plant growth, D is a set of diseases and C
is a set of cultivation, construct an interval valued fuzzy matrix

(F, D) over S, where F is a mapping F:D —F (s),F (s) is a
set of all interval valued fuzzy sets of S. A relation matrix, R,
is constructed from the interval valued fuzzy matrix (F,D) and
called plant growth — disease matrix. Similarly its compliment
(F, D) gives another relation matrix, say R,, called non plant
growth — disease matrix.Again we construct another interval
valued fuzzy matrix (F;, S) over C, where F; is a mapping

given by F;:S— F (¢). This interval valued fuzzy matrix gives
another relation matrix Q called cultivation plant growth
matrix. Then we obtain two new relation matrices T; = Q R;
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and T, = Q R, called plant growth cultivation matrix and non
plant growth cultivation matrix respectively.

NOW, Tl = Q Rl
T,=Q.R;

3.1)
3.2)

Let Ty = [Ty, Tiwl, Q = [Qu Qul, R = [Rur, Ruyl, To= [Tar,
Tou] andR, =[R,, Ryy], be the representation of the form (2.1)
for the IVFM T4, Q, Ry, T, and R,. Then by using the IVFM
operation (2.4) in (3.1) and (3.2) we get,

T =QL Ry and Ty = Qu .Ryy (3.3)

T2|_ = QL . RZL and T2U = QU . RZU (34)

Let us define the Non — disease matrices T3, Ty, T4 and
Taycorresponding to Ty, Tqy, To and Toyrespectively as

Ta. = QL .(J -Ry) and Ty = Qu .(3-Rsy) (3.5)
Ta=QL.(J-Ra)and T4y =Qu. (I —Ra) (3.6)
Where J is the matrix with all entries ‘1’ now
SruL = ﬂj“ T (€0d). T (e,d.)] and
max r . r "
St = ij TwwlCe Gl dgp oy G_i',"] (3.7)
vi=1,2,3 and j=1,2
ITian r . r Y
ST2L = . J [f__{_ '.\ICE'. a_i'.-'l' Tl lﬂ_i'_,-'] and
o = . . v Y
Stau = [Ty \Cody ) Tyy Lop d; ] (3.8)

ij Liaol

vi=1,2,3 and j=1,2

We calculate the score St; and Sy, for and against the diseases

respectively.
TAK

Sn= j _5.-':-;"::'55'-'55-_;'::'-5_-':;'::'5;'-ﬂ-_i'::'] 3.9)
vi=1,2,3 and j=1,2
St2= i Sra\Cpd) Spoplend;)] (3.10)
vi=l1,2,3 and j=1,2
Now if i SralCodi) = 5po0 Gy ] (3.11)

occurs for exactly (c;, dy) only, then we conclude that the
acceptable hypothesis for cultivation c; is the disease dy. In
case there is a tie, the process has to be repeated for cultivation
c; by reassessing the plant growth.

A. Algorithm
. Input the interval valued fuzzymatrices (F,D) and (F,D)°
over the set S of plant growth where D is the set of
diseases. Also write the Agriculture knowledge matrixR
and R, representingthe relation
. matrices of the IVFM (F,D) and(F,D)° respectively.
o R2 =1- Rl = [1'R1U1 1-R1|_]
o Input the IVFM (F1,S) over the set C of cultivation and
write its relation matrix Q.
. To find the relation matrices
d Tu=QrLRy and Tyy= QuRw
® (i) T2=QLR2 and Tou= Qu.Rau
e  Then we get
e (iii)T3.=Q. (J - Ry) and
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e T3y =Qu. (-Rw)

e (iv) Ty=Qr. (J-Rz) and

e Tw=Qu.(-Ru)

e Tofind Sty Sriu, Stor and Stoys

e To findthe Scores Sy, and St

Find

iy pk=ice - - - .
Sk = i {Sro\Crd) — Spolepdp))

Then we conclude that the cultivation c; is affected from the
disease d,.

(8) If Sy>1 then go to step one and repeat the process, if Sk<1
then stop.Case Study -Suppose there are three cultivations
paddy, wheat and moongdal in an Agriculture with plant
growths Dwarf plant, Tall plant, no leaf, no growth problem.
Let the possible diseases relating to the above plant growth be
triticale disease and nematodes. We consider the set S={e4, e,,
es, €4} as universal set, where e, e,, e;, and esrepresent the
plant growth Dwarf plant, Tall plant, no leaf, no growth
problem respectively and the set D={d,, d,} where d; and
dyrepresent the parameters triticale and nematodes respectively.

Suppose that,

F(dl):{<e1,[.7,1]>,<ez,[.1, .4]>,<93,[.5,
<ey,[.2,.4]>}F(dy)={<e,[.6,.9]>,<e,,[.4,.6]>,
<es[.3,.6]>,<e4,[.8,.1]>}.The Interval valued fuzzy matrix
(F,D) is a parameterized family [F(d,), F(d,)] of allinterval
valued fuzzy matrix over the set S and are determined from
expert Agriculture documentation. Thus the fuzzy matrix (F,D)
gives an approximate description of the interval valued fuzzy
matrix agriculture knowledge of the two diseases and their
plant growth. This interval valued fuzzy matrix (F,D) and its
complement (F,D)C are represented by two relation matrices R;
and R, called plant growth — disease matrix and non plant
growth disease matrix respectively. given by,

61>,

ds d;
e, ( [0.7.1] [0.6,0.9])
,1[0.1,0.41 [0.4,0.6]|
e, lto.5s,0.61 [0.3,0.67!
e, L[o.2,0.4] [0.8,0.1]J

o

d; d,
e, ([0.0,0.3] [0.1,0.4])
R,=e, | [0.6,0.9] [0.4,0.6] |
e, | 0.4,0.51 [0.4,0.71]
e, L[o.s,o.s] [o.o,o.z]J

By our representation (2.1) we have,

dy d; d, d,

e, (.7 .61 €, (-1 -9)
Ry=e, | .1 .4 | &Ryy=e, |.4 .6
e, ls 3l e, 6 6|

e, L.Z .SJ e, L.4 .1J
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e, (.o 1 e, (.3 .4}
Ra=e, |6 41& RauZe,|.9 .6]
| | | |

e, | 4 .4 e, | .5 .7
e ls o e ls 2)

Again we take C={C,, C,, C;} as the universal set where C;,
C,and C; represent cultivation respectively and S={e,, e,, €s,
e,} as the set of parameters suppose that,

Fi(e)) ={<Cy [6,.9]> <Cy [3, .5]>, <C;,

[.6, .8]>}

Fa(e2) ={<Cy [3,.5]> <Cy [3,.7]>, <C;,

[.2, .6]>}

F3 (e3) = {<C11 [87 '1]>1 <C21 [27 '4]>l <C3x

[.5,.7]>} and

F4 (94) = {<Clv [6! '9]>’ <C2’ [3! -5]>: <C3|

[.2, .5]>}.

The Interval valued fuzzy matrix (F;,S) is another

parameterized family of all interval valued fuzzy matrices and
gives a collection of approximate description of the cultivation
— plant growth in the Agriculture. This interval valued fuzzy
matrix (F1,S) represents a relation matrix Q called cultivation
plant growth matrix given by,

€ ) €3 €4
Q_Cl ([.6,.9] [.3..5] [.8,.1]1 [.6..9]
€. |[.3.5]1 [.38,.7]1 [2..4]1 [.3..5]1]
c, L[.G,.S] [.2.6] [.5..7] [.2,.5])

By our representation (2 .1) we have, Q= [Q., Qu]
€, € €3 €4

6 .3 .6
Q= ( 3 .2 .3w| and
L 6 .2 .5 .2J
e € €3 €4
0y = (9 5 1 91
U=

\‘
N

e o o e

Then combining the relation matrices Ry, Ryy and Ry, Ry
Separately with Q, and Qy we get the matrices T, = [Ty, T1u,]
and T, = [Ty, Toy]From equations (3.3), (3.4), (3.5) and (3.6)
we have,
d; d, d, d,
¢, (6 .6 ( 9 .91
TlL_c2 |(.3 W& Tlu_ 5 .6 |

c, .6 .GJ c, L.s 8)

d]_ d2 dl d2
6 .4 _ % -8 -7
Taz (0 flame [0 ]

e e e, le .7
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d; d; d; d;

c, (.6 7 _c .6 .4
Te"‘:c2 \(_3 }& Tau= c, \(.6 .4\|
C, L.S .SJ C, L.ﬁ .4J

d1 d2 d1d2

.
c, .6 .6 c, .7 .6

Now, from equations (3.7) and (3.8) we have,
dl d2 d, d

1 2

6 .6 9 .
3 W|&ST1u— c, ( ]
6

6 3L.s )

d1d2 dle
G r. . c, (.
e 1[5 o om0 )

e, ls s CZ e o)

We calculate the score for and against the diseases St; and St,
from equations (3.9)
and (3.10) we have,

S TlL_

|
e L

dl d2 dl d2
C, .9 .9 C .8 7
STl:c2 |(.5 .61& Sro= c, \(.7 .6\]|

c, l.s .8) c, e .7)

Now, for equation (3.11) we have the difference for and

against the diseases by IVFM method.
Table 1

St1~Sr di | do

Ci a2

C, 21 .0

We conclude that cultivation C; is affected from the disease d;
and cultivations C; and C, both affected from disease d,.From
the above table 1, we conclude that Sanchez’s approach can be
applied to studythe various diseases in plants by using the
representation of an interval valued fuzzy matrix as an interval
matrix of two fuzzy matrices.
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