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Abstract - In this paper a new technique named Fuzzy Max-
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specifications that assist quality engineer in achieving the de-
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fuzzy Set has been used to capture the uncertainties associated
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I. INTRODUCTION

A Multi-agent system is a loosely coupled network of software
agents that can move throughout a network of agent aware
computers [7] and interact to solve problems, which are be-
yond the individual capacities or knowledge of each problem
solver, while software agent is a computer program that is situ-
ated in some environment. Agents are characterized as goal-
oriented, situation aware and proactive as well as reactive
[3].MASs have been applied in a variety of domains, including
monitoring complex chemical processes [6], maintaining cellu-
lar switching systems [8], servicing mobile manipulator robot
[9], etc. MAS would have several quality-related specifications
such as knowledgeability, persistence, availability, extensibil-
ity, collaboration [1][2][5][10] etc. Several aspects of quality
may conflict with each other and may be difficult to achieve. In
this paper the quality of MAS from the viewpoint of various
stakeholders, like project manager, software engineer, user and
maintainer as the opinions of stake holders regarding quality
specifications are subjective; Intuitionistic fuzzy sets are being
used to give an integrated view that satisfies each of the stake-
holders involved. Intuitionistic Fuzzy Sets (IFSs) are one of the
interesting and useful generalizations of fuzzy set theory intro-
duced by Atanassov [12] having membership, non-membership
and hesitation part. Fuzzy sets are IFS but the converse is not
necessarily true. This paper proposes an application of IFS to
software engineering domain by achieving consensus among
stakeholders’ opinions for quality specifications and hence
prioritizes them to achieve desired MAS quality.

I1. BRIEF INTRODUCTION TO IFS

In an Intuitionistic Fuzzy set, we must use any two functions
from the triplet: membership function, non-membership func-
tion, and hesitation margin. In other words, the application of
intuitionistic fuzzy sets instead of fuzzy sets means the intro-
duction of another degree of freedom into a set description.
IFSs are extensions of the standard fuzzy sets .All results
which hold of fuzzy sets can be transformed here too. Also any
research based on fuzzy sets can be described in terms of

IFS.IFSs have applications in various areas such as in medical
diagnosis, chemistry, and in decision making in Medicine.

I1l. PRELIMINARIES

We give some basic definitions, which are used, in our next
section.

A. Definition
Let a set E be fixed. An Intuitionistic fuzzy set IFS Ain E is an
object of the following form

A= {< X, Ua(X), V4(x) >/ x € X} Where the functions

La: E — [0, 1] andvs: E — [0, 1] define degree of member-
ship and degree of non-membership of the element x€ E to the
set A, which is a subset of E, and for every x € E, 0 < LLa(X)

+V4(x< 1.The amount Ty (X) =1- Lg(X) - V4(x) called the
hesitation part, which may cater to either membership value or
non-membership value or both.

B. Definition

If A and B are two IFS of the set E,

Ac Biff (Vv x € X) (La(x) < Hg (X) and
Ao B iff Bc A,

A=Biff (v X €E), H4(X) = Ug (x) and Va(X) =Vg (X)
Au B={<x, min {Ha(x), Hg(x)}, max {Va(x), Ve(X)} >/x
€ E}

Au B ={<x, max {H4(x), Hg(})}, min {V4(x), Vg(X)}>/x €
E}

C. Definition
If A'is an IFS of X, then the max min-max
Composition [17] of the IFR R (X — Y)

With Ais an IFS B of Y denoted by B =R o A, and is defined
by the membership function.

Mpoa (¥) = Vi [Ma®) A upley)]
And the non-membership function given by
Veoa (W) =Ny [va(X) v ve(x¥) ] (Here v =max, A =min)

Va(x) > Vg (X))

D. Definition

Let Q (X — Y) and R (Y — Z) be two IFRs. The max-min-
max composition R o Q is the intuitionistic fuzzy relation from

X to Z defined by the membership function Uggq (X, 2) = v
[Lg(X,y) A Hgr(Y, 2)] and the non-membership function giv-

enby Veog (X, 2) = A [Vg (X, Y) v Vr(Y, 2)] V (X, 2) € X X
Zand VYyeEY
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IV.PRIORTIZING QUALITY SPECIFICATIONS OF
MAS

In this section presents an application of intuitionistic fuzzy
sets to quality model of MAS [15] that address various dimen-
sions of quality in terms of factors and criteria. Criteria are
stakeholders’ view of quality. IFSs have been employed to
capture the subjectiveness associated with quality criteria spec-
ified by various stakeholders.In a Software Engineering envi-
ronment, suppose

C = a set of quality criteria;

F = a set of quality factors;

S = a set of stakeholders involved;

Determination of prioritized quality specifications for MAS
involves mainly the following steps:

1. Determination of quality criteria C, quality factors F and
stakeholders S in MAS.

2. Formulation of intuitionistic fuzzy relation Q between crite-
ria C and stake holders S.

3. Formulation of intuitionistic fuzzy relation R between fac-
tors F and criteria C.

4. Determination of intuitionistic fuzzy relation T=R 0 Q,

consisting of values for quality factors corresponding to vari-

ous stakeholders obtained from composition of Intuitionistic

Fuzzy Relations R and Q.

Through an IFR R from C to F which is assumed to be given
by a quality engineer/a team of quality engineers who is/are
able to translate their own perception of association and non-
association respectively between criteria and factors. This con-
cept can be extended to a finite number of stakeholders. Let
there be n stakeholders £;, i =1, 2, n in software project. Thus
5; € S. Let R be an IFR(C — F) and construct an IFR Q from
the set of stakeholders S to the set of criteria C. Clearly, the
composition T of IFRs R and Q (T = RoQ) describes the state
of the stakeholder in terms of the factors as an IFR from Sto F

given by the membership functionti(S;, f) = V cec [Lg(5;, €)
A Hg(c, )] V ¢ €C and the non-membership function given by
V(S;, f) = A cec [Vg(5i, ) vV VR(c, )] ¥ S; €S and f € F. For
a given R and Q, the relation T = R 0 Q can be computed.
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Algorithm
[1] Compute T=RoQ
[2] Compute W,
{Where W= {p(s;,f;),  HC(S;.f;)} non-members in T is
Wit (5;,f)= 1- v4(8,,£;)} converting as members in W.
[3] Find Min {ur(ss.f;), krc(s; )}
[4] Find Max {Min {k-r(s:.5), BrC(s:i6)}}
then we conclude that the stakeholders s; are highly qual-
ify from the quality factors fJ (ie., j=1,2,3,4,5and i=1,
2,3,4)

V. CASE STUDY

Five quality criteria namely communicative richness, decisive-
ness, goal driven, machine independence and average response
time and five quality factors such as Collaboration, Knowl-
edgeability, Performance, Persistence and Extensibility were
selected to simplify the study. The stakeholders were asked to
give their recommendation about quality criteria using Intui-
tionistic Fuzzy sets that Capture the recommendation in form
of a (u, v) where p represents the stakeholders who voted in
favor of quality criteria; v represent the stakeholders who did
not vote for quality criteria Tablel present relation Q regarding
opinion of stakeholders to quality criteria using IFS Table 2
presents the relation R regarding opinion of quality expert re-
garding association of quality criteria to quality factors using
IFS.

Table 3 obtains the relation T containing Stakeholders opinion
in terms of quality factors using Tablel and Table 2. Let there
are five stake holders project manager, software engineer, user,
maintainer i.e., S={ stake holders, project manager, software
engineer, user, maintainer} and a set of quality criteria C={
Communication richness, Decisiveness, Goal driven, Machine
Independence, Average response time}.The intuitionistic fuzzy
relation Q (S—C) is given as in Tablel. Let the set of quality
factors, F = {collaboration, Knowledge ability, Performance,
Persistence, Extensibility}. The intuitionistic fuzzy relation R
(C—F) is given as in Tablel and Table 2.

Table-1
Q Communication Decisiveness Goal Machine Average
richness driven Independence response time

Project manag- | (0.4,0.2) (0.5,0.2) (0.8,0.1) (0.2,0.6) (0.8,0.1)

er

Software  engi- | (0.8,0.1) (0.8,0.2) (0.8,0.1) (0.4,0.3) (0.6,0.2)

neer

User (0.2,0.2) (0.5,0.3) (0.9,0.0) 0.2,0.7) (0.8,0.1)
Maintainer 0.4,0.9) (0.7,0.1) (0.9,0.1) (0.8,0.1) (0.4,0.3)
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Table 2
R Collaboration Knowledge Performance Persistence Extensibility
ability
Communication (0.7,0.2) (0.8,0.1) (0.6,0.3) (0.4,0.3) (0.2,0.6)
richness
Decisiveness (0.5,0.2) (0.6,0.1) (0.5,0.2) (0.3,0.3) (0.1,0.8)
Goal driven (0.4,0.3) (0.5,0.2) (0.2,0.2) (0.1,0.3) (0.2,0.2)
Machine (0.1,0.5) (0.1,0.6) 0.3,0.2) (0.2,0.4) 0.7,0.2)
Independence
Average (0.5,0.2) (0.4,0.2) (0.8,0.0) (0.2,0.2) (0.3,0.4)
response time
Table 3
T Collaboration Knowledge Performance Persistence Extensibility
ability
Project (0.5,0.2)
Manager (0.5,0.2) (0.8,0.1) (0.4,0.2) (0.3,0.2)
Software
Engineer | (0.7,0.2) (0.8,0.1) (0.6,0.2) (0.4,0.2) (0.4,0.2)
User (0.5,0.2) (0.5,0.2) (0.8,0.1) (0.3,0.2) (0.3,0.2)
Main
Tainer (0.5,0.2) (0.6,0.1) (0.5,0.2) (0.4,0.3) (0.7,0.2)
Table 4
w Collaboration Knowledge | Performance | Persistence | Extensibility
ability
Project
manager (0.5,0.8) (0.5,0.8) (0.8,0.9) (0.4,0.8) (0.3,0.8)
Software
engineer (0.7,0.8) (0.8,0.9) (0.6,0.8) (0.4,0.8) (0.4,0.8)
User (0.5,0.8) (0.5,0.8) (0.8,0.9) (0.3,0.8) (0.3,0.8)
Maintainer (0.5,0.8) (0.6,0.9) (0.5,0.8) (0.4,0.3) (0.7,0.8)
Table 5
M Collaboration Knowledge | Performance | Persistence | Extensibility
ability
Project
manager 0.5 0.5 0.8 04 0.3
Software
engineer 0.7 0.8 0.6 0.4 0.4
User 0.5 0.5 0.8 0.3 0.3
Maintainer 0.5 0.6 0.5 0.3 0.7
V1. CONCLUSION [3]  P.A.Buhler, M. N.Huhns, Trust and Persistence, IEEE Internet Compu-
ting 5 (2) (2001) 90-92
[4]  J.F.Peters, W. Pedrycz, Software Engineering: An Engineering Ap-

From Table5 it is obvious that the Project Manager and user
are highly qualified in Performance whereas Software engineer
in knowledgeably and Maintainer in Extensibility
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CALCULATIONS

A. Calculations for Table 3
ur(sy,f1)=max(min(0.4,0.7),min(0.5,0.5),
min(0.8,0.4),min(0.2,0.1),min(0.8,0.5)) = max (0.4, 0.5, 0.4,
0.1, 0.5) = 05 vr(8g,f1)=min(max(0.2,0.2),max(0.2,0.2),
max(0.1,0.3),max(0.6,0.5),max(0.1,0.2))= min (0.2, 0.2, 0.3,
0.6,0.2)=0.2

(wr(sy,f1), vr(sy,fr)) = (0.5, 0.2)
pr(Sy,f2)=max(min(0.4,0.8),min(0.5,0.6),
min(0.8,0.5),min(0.2,0.1),min(0.8,0.4)) = max (0.4, 0.5, 0.5,
0.1, 04) = 05 wvq(sy,f)=min(max(0.2,0.1),max(0.2,0.1),
max(0.1,0.2),max(0.6,0.6),max(0.1,0.2))= min (0.2, 0.2, 0.2,
0.6,0.2)=0.2

(pr(s1,f2), v 7( s1.f2)) =
ur(sy,f3)=max(min(0.4,0.6),min(0.5,0.5),
min(0.8,0.2),min(0.2,0.3),min(0.8,0.8)) = max (0.4, 0.5, 0.2,
0.2, 0.8) = 0.8 vr(sy,fz)=min(max(0.2,0.3),max(0.2,0.2),
max(0.1,0.2),max(0.6,0.2),max(0.1,0.0))= min (0.3, 0.2, 0.2,
0.6,0.1)=0.1

(05, 02

(nr(su.fs), vr(sufs)) = (0.8,0.1)
pr(Sy,f4)=max(min(0.4,0.4),min(0.5,0.3),
min(0.8,0.1),min(0.2,0.2),min(0.8,0.2)) = max (0.4, 0.3, 0.1,
0.2, 02) = 04 v(s,fs)=min(max(0.2,0.3),max(0.2,0.3),
max(0.1,0.3),max(0.6,0.4),max(0.1,0.2))= min (0.3, 0.3, 0.3,
0.6,0.2)=0.2

(ur(s1,fa), v(su,fa)) = (0.4, 0.2)
pr(Sy,fs)=max(min(0.4,0.2),min(0.5,0.1),
min(0.8,0.2),min(0.2,0.7),min(0.8,0.3)) = max (0.2, 0.1, 0.2,
0.2, 03) = 0.3 v(s,fs)=min(max(0.2,0.6),max(0.2,0.8),
max(0.1,0.2),max(0.6,0.2),max(0.1,0.4))

=min (0.6, 0.8,0.2, 0.6, 0.4) = 0.2

(]J.T(Sl,f5), VT( Sl,fs)) = (03, 02)

ur(s,,f1)=max(min(0.8,0.7),min(0.8,0.5),
min(0.8,0.4),min(0.4,0.1),min(0.6,0.5)) = max (0.7, 0.5, 0.4,
0.1, 05) = 0.7 wv(sf)=min(max(0.1,0.2),max(0.2,0.2),
max(0.1,0.3),max(0.3,0.5),max(0.2,0.2))= min (0.2, 0.2, 0.3,
0.5,0.2)=0.2

(wr(s2,f1), v(s2,f1)) = (0.7,0.2)
ur(s2,f2)=max(min(0.8,0.8),min(0.8,0.6),min(0.8,0.5),min(0.4,0
.1),min(0.6,0.4)) = max (0.8, 0.6, 0.5, 0.1, 04) = 038
v(S2,f)=min(max(0.1,0.1),max(0.2,0.1),
max(0.1,0.2),max(0.3,0.6),max(0.2,0.2))= min (0.1, 0.2, 0.2,
0.6,0.2)=0.1
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(ur(s2,f2), v( s2.f2)) = (0.8, 0.1)
ur(s2,fz)=max(min(0.8,0.6),min(0.8,0.5),
min(0.8,0.2),min(0.4,0.3),min(0.6,0.8)) = max (0.6, 0.5, 0.2,
0.3, 06) = 0.6 v(safz)=min(max(0.1,0.3),max(0.2,0.2),
max(0.1,0.2),max(0.3,0.2),max(0.2,0.0))= min (0.3, 0.2, 0.2,
0.3,0.2) =0.2

(ur(s2,a), v 1( s2,f3)) = (0.6, 0.2)
pr(s2,f5)=max(min(0.8,0.4),min(0.8,0.3),
min(0.8,0.1),min(0.4,0.2),min(0.6,0.2)) = max (0.4, 0.3, 0.1,
0.2, 02) = 04 v(syfs)=min(max(0.1,0.3),max(0.2,0.3),
max(0.1,0.3),max(0.3,0.4),max(0.2,0.2))= min (0.3, 0.3, 0.3,
0.4,0.2) =0.2

(ur(s2,fa), vr( s2,fs)) = (0.4, 0.2)
ur(s2,f5)=max(min(0.8,0.2),min(0.8,0.1),
min(0.8,0.2),min(0.4,0.7),min(0.6,0.3)) = max (0.2, 0.1, 0.2,
0.4, 0.3) = 0.4
v1(S,,f5)=min(max(0.1,0.6),max(0.2,0.8),max(0.1,0.2),max(0.3,
0.2),max(0.2,0.4))= min (0.6, 0.8, 0.2, 0.3, 0.4) =0.2

(ur(S2,f5), v 1( s2,f5)) = (0.4, 0.2)
pr(ss,f1)=max(min(0.2,0.7),min(0.5,0.5),
min(0.9,0.4),min(0.2,0.1),min(0.8,0.5)) = max (0.2, 0.5, 0.4

, 0.1, 0.5 = 0.5 wvq(s3f)=min(max(0.2,0.2),max(0.3,0.2),
max(0.0,0.3),max(0.7,0.5),max(0.1,0.2))= min (0.2, 0.3, 0.3,
0.7,0.2)=0.2

(wr(s3,f), v( ss.f1)) = (0.5, 0.2)
pr(ss,f)=max(min(0.2,0.8),min(0.5,0.6),
min(0.9,0.5),min(0.2,0.1),min(0.8,0.4)) = max (0.2, 0.5, 0.5,
0.1, 04) = 05 wv(ssf)=min(max(0.2,0.1),max(0.3,0.1),
max(0.0,0.2),max(0.7,0.6),max(0.1,0.2))= min (0.2, 0.3, 0.2,
0.7,0.2) =0.2

(ur(s3,f2), v1( s3,f2)) = (0.5, 0.2)
ur(ss,fz)=max(min(0.2,0.6),min(0.5,0.5),
min(0.9,0.2),min(0.2,0.3),min(0.8,0.8)) = max (0.2 0.5, 0.2,
0.2, 0.8) = 0.8 wvy(ssfz)=min(max(0.2,0.3),max(0.3,0.2),
max(0.0,0.2),max(0.7,0.2),max(0.1,0.0))= min (0.2, 0.3, 0.2,
0.7,0.1)=0.1

(7(ss,f3), v( s3,f5)) = (0.8, 0.1)
pr(ss,f;)=max(min(0.2,0.4),min(0.5,0.3),
min(0.9,0.1),min(0.2,0.2),min(0.8,0.2)) = max (0.2, 0.3, 0.1,
0.2, 02) = 0.3 v(ssfs)=min(max(0.2,0.3),max(0.3,0.3),
max(0.0,0.3),max(0.7,0.4),max(0.1,0.2))= min (0.3, 0.3, 0.3,
0.7,0.2) =0.2

(wr(s3,a), v s3,fs)) = (0.3,0.2)
pr(ss,f5)=max(min(0.2,0.7),min(0.5,0.1),
min(0.9,0.2),min(0.2,0.7),min(0.8,0.3)) = max (0.2, 0.1, 0.2,
0.2, 03) = 0.3 wv(ssfs)=min(max(0.2,0.6),max(0.3,0.8),
max(0.0,0.2),max(0.7,0.2),max(0.1,0.4))= min (0.6, 0.8, 0.2,
0.7,04)=0.2

(17(ss,f5), v1(s3.f5)) = (0.3, 0.2)
pr(S4,f1)=max(min(0.4,0.7),min(0.7,0.5),

min(0.9,0.4),min(0.8,0.1),min(0.4,0.5)) = max (0.4, 0.5, 0.4,
0.1, 04) = 0.5 v(54,f)=min(max(0.2,0.2),max(0.1,0.2),
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max(0.1,0.3),max(0.1,0.5),max(0.3,0.2))= min (0.2, 0.2, 0.3,
0.5,0.3) =0.2

(pr(Sa,f1), vr( saf1)) = (0.5, 0.2)
wr(S4,f2)=max(min(0.4,0.8),min(0.7,0.6),
min(0.9,0.5),min(0.8,0.1),min(0.4,0.4)) = max (0.4, 0.6, 0.5,
0.1, 04) = 0.6 v(ss)=min(max(0.2,0.1),max(0.1,0.1),
max(0.1,0.2),max(0.1,0.6),max(0.3,0.2))= min (0.2, 0.1, 0.2,
0.6,0.3)=0.1

(1r(Sa,f2), v 1( saf2)) = (0.6, 0.1)
pr(S4,fs)=max(min(0.4,0.6),min(0.7,0.5),
min(0.9,0.2),min(0.8,0.3),min(0.4,0.8)) = max (0.4, 0.5, 0.2,
0.3, 04) = 0.5 wv(s4f3)=min(max(0.2,0.3),max(0.1,0.2),
max(0.1,0.2),max(0.1,0.2),max(0.3,0.0))= min (0.3, 0.2, 0.2,
0.2,0.3) =0.2

(1r(Sa,f), v 1( s4.f3)) = (0.5, 0.2)
pr(Ss,f4)=max(min(0.4,0.4),min(0.7,0.3),
min(0.9,0.1),min(0.8,0.2),min(0.4,0.2)) = max (0.4, 0.3, 0.1,
0.2, 02) = 04 vq(s4f)=min(max(0.2,0.3),max(0.1,0.3),
max(0.1,0.3),max(0.1,0.4),max(0.3,0.2))= min (0.3, 0.3, 0.3,
0.4,0.3)=0.3

(1r(Sa,fa), vr (84.f4)) = (0.4, 0.3)
pr(S4,fs)=max(min(0.4,0.2),min(0.7,0.1),
min(0.9,0.2),min(0.8,0.7),min(0.4,0.3)) = max (0.2, 0.1, 0.2,
0.7, 03) = 0.7 v(s4,fs)=min(max(0.2,0.6),max(0.1,0.8),
max(0.1,0.2),max(0.1,0.2),max(0.3,0.4))= min (0.6, 0.8, 0.2,
0.2,0.4)=0.2

(nr(Sa.s), vr('saf5)) = (0.7, 0.2)

B. Calculation for Table 4

We compute W={ps(s;f),ur’(si,f)} where i=1,2,3,4 and
j=1,2,3,4,5

Fori=landj=1

(51, )= 1- vr(s1,f1)}=1-0.2=0.8
( pr(s1,F),pr(s1,f1)) = (0.5, 0.8)
For i=1 and j=2

wr¥(s1,%2))= 1- v1(s1,f2)}=1-0.2=0.8
( nr(s1.f2).ur"(s1.f2)) = (0.5, 0.8)
For i=1and j=3

urt(se.f3))= 1- vo(s1,f5) }=1-0.1=0.9
( ur(s1,fa).ur’(s1.f3)) = (0.8, 0.9)
For i=1 and j=4

wr¥(s1,f1))= 1- vr(s1,f4)}=1-0.2=0.8
( pr(s1,fa),ur(s1,f2)) = (0.4, 0.8)
For i=1and j=5

wr¥(s1,fs))= 1- vr(s1,f5)}=1-0.2=0.8
( pr(s1,fs),ur(s1,fs)) = (0.3, 0.8)
Fori=2 and j=1

nr(S2,F1))= 1- vr(s,,F1)}=1-0.2=0.8
(pr(s2,f).ur’(s2,f1)) = (0.7, 0.8)
For i=2 and j=2

ur’(s2,f2))= 1- vr(s,f2)3=1-0.1=0.9
( ur(s2,f2)ur(s2,f2)) = (0.8, 0.9)
For i=2 and j=3

wr¥(S2,%5))= 1- vr(s,,f3)}=1-0.2=0.8
( nr(s2,f3).u1°(s2,f3)) = (0.6,0.8)
For i=2 and j=4

wr¥(S2,F1))= 1- vr(s,,f4)}=1-0.2=0.8
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(1r(S2,84),u77(52,f4)) = (0.4,0.8)
For i=2 and j=5

1r°(S2,f5))= 1- vr(s2,f5)}=1-0.2=0.8
( wr(82,f5),u1°(52,f5)) = (0.4, 0.8)
For i=3 and j=1

HTC(S3,f1)): 1- VT(Sg,fl)}:1'0.2:0.8
( pr(ss,fo).ur"(ss,f1)) = (0.5, 0.8)
Fori=3 and j=2
HTC(S3,f2)):1'VT(53,fz)}zl'o.2:0.8
(HT(S?’!fz)?“’TC(S&fZ)) = (051 08)
Fori=3 and j=3

ur°(S3,f5))= 1- vr(ss,f3)}=1-0.1=0.9
(pr(sa,fa).ur’(ss,f3)) = (0.8, 0.9)
For i=3 and j=4

HTC(S3,f4)): 1- VT(Sg,f4)}:1-O.2:0.8
(pr(safa).ur’(ss,fa)) = (0.3, 0.8)
For i=3 and j=5

ur°(S3,f5))= 1- vr(ss,f5)}=1-0.2=0.8
(ur(sa,fs),1r(sa,f5)) = (0.3, 0.8)
For i=4 and j=1

HTC(S4,f1)): 1- VT(S4,f1)}:1'O.2:0.8
(pr(Safr).ur’(s4,f1)) = (0.5, 0.8)
For i=4 and j=2

HTC(S4,f2)): 1- VT(S4,f2)}:1-O.1:0.9
(pr(saf2).ur(sa,f2)) = (0.6, 0.9)
For i=4 and j=3

HTC(S4,f3)): 1- VT(S4,f3)}:1-0.2:0.8
(wr(Sa,fa)pr(safs)) = (0.5, 0.8)
For i=4 and j=4

MTC(S4,f4))= 1- VT(S4,f4)}:1'O.3=0.7
(ur(sa,fa),ur(sa,fs)) = (0.4, 0.7)
For i=4 and j=5

ur°(Sa,f5))= 1- vr(s4,f5)}=1-0.2=0.8
( ur(sa,fs),ur7(s4,5)) = (0.7, 0.8)

C. Calculation for Table 5
We calculate min{ pr(si,fj),ur°(si,fj)} from Table 4:
MTC(Sl,fl))z 1- VT(Sl,fl)}:1'0.2=0.8

Min(pr(sy,f1),ur(s1,f1))=min(0.5,0.8) =05
(s, %)= 1- vi(s1,F2)}=1-0.2=0.8
Min(pr(sy,fo),ur(s1,f2))=min(0.5,0.8) =05
1r°(s1,f2))= 1- vr(s1,f3)}=1-0.1=0.9
Min(pr(s1,f), kr°(s1,3))=min(0.8,0.9) =08

HTC(Sl,f4))= 1- VT(Sl,f4)}:l-p.2=0.8
Min(uT(Sl,f4),pT°(sl,f4))=m|n(0.4,0.8)
HTC(Sl,fS))Z 1- VT(Sl,f5)}:l-0.2=0.8
Min(uT(Sl,f5),pT°(sl,f5))=min(0.3,0.8) =0.3
HTC(Sz,fl))z 1- VT(Sz,fl)}:l-0.2=0.8

Min (HT(Sz,fl),HTC(Sz,fl)):min(0.7,0.8) =0.7
HTC(Sz,fg)): 1- VT(Sg,fz)}zl'O.].:O.g

Min (],J.T(Sg,fz),llec(Sz,fz)):min(0.8,0.9) =0.8
HTC(Sz,fg)): 1- VT(SQ,f3)}:1'O.2:O.8

Min (],J.T(Sg,f3),IVLTC(Sz,f:;)):min(0.6,0.8) =0.6
pr°(s2,5a))= 1- vr(s,,f4)}=1-0.2=0.8

Min (}LT(Sz,f;;),HTC(Sz,f;;)):min(0.4,0.8) =0.4
HTC(Sz,f5))= 1- VT(Sz,f5)}=1'0.2=0.8

Min (HT(Sz,f5),MTC(Sz,f5))=min(0.4,0.8) =0.4
HTC(Sg,fl))z 1- VT(Sg,fl)}=1'0.2=0.8

Min (HT(Sg,fl),MTC(Sg,fl))zmin(0.5,0.8) =0.5

=0.4
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ur°(s3,f2))= 1- vr(s3,f2)}=1-0.2=0.8
Min (HT(S3,f2),HTC(S3,f2)):min(0.5,0.8) =0.5
pr7(s3,f3))= 1- vr(s3,f5)}=1-0.1=0.9
Min (IJ,T(S3,f3),HTC(S3,f3)):min(0.8,0.9) =0.8
},LTC(Sg,f4)): 1- VT(S3,f4)}:1'0.2:0.8
Min (}/lT(Sg,f4),},t'|'c(53,f4)):min(0.3,0.8) =0.3
MTC(Sg,f5)): 1- VT(S3,f5)}:1'0.2:0.8
Min (}/lT(Sg,f5),},t'|'c(53,f5)):min(0.3,0.8) =0.3
},LTC(S4,f1)): 1- VT(S4,f1)}:1'0.2:0.8
Min (}/lT(S4,fl),uTc(S4,f1)):min(0.5,0.8) =0.5
ur°(8a,f2))= 1- vr(s4,f2)}=1-0.1=0.9
Min (pr(Ss,f2),17°(4,2))=min(0.6,0.9) =0.6
HTC(S4,f3)): 1- VT(S4,f3)}:1'0.2:O.8
Min (HT(S4,f3),HTC(S4,f3)):min(0.5,0.8) =0.5
HTC(S4,f4)): 1- VT(S4,f4)}:1-O.3:O.7
Min(uT(S4,f4),uTC(S4,f4)):min(0.4,0.7) =0.4
ur(sa,fs))= 1- vr(s4,f5)}=1-0.2=0.8
Min(p.T(S4,f5),uTC(S4,f5)):min(0.7,0.8) =0.7

From this we calculate
Max {Min{ pr(s;,fj), pr'(si,f)} for i=1,2,3,4 and j=1,2,3,4,5

For i=1and j=1, 2, 3, 4, 5 we get,

Max{min(pr(sy,f1),  wr'(spfy),  min(ur(syfo),  pr(sufy),
min(pr(sy,3),ur(s1,f3), min(pr(Sy,fa),ur(S1,a),
min(pr(Sy,fs),r'(sy,s), }

Max (0.5, 0.5,0.8,0.4,0.3)=0.8

Fori=2 and j=1, 2, 3, 4, 5 we get,

Max {min(ur(so,f1),  pr(sa,f),  min(pr(sy,f),  prs(safo),
min(pr(Sz,f3),ur(s2,f3), min(pr(Sa, fa),pr(S2,fa),
min(pr(S2,fs),1r(s2,fs), }

Max (0.7,0.8,0.6,0.4,0.4) =0.8

For i=3,j=1,2,3,4 we get,

Max {min(pr(ss,fy), pr°(Ss, 1), min(ur(ss,f2), pr(ssf2),

Min (ur(Ss,fs), pr(Ss,fs),

Min (ur(Ss,fs), pr(Ssfa),

Min (pr(Ss,fs), ur(s3,fs),} = 0.8

For i=4,j=1,2,3,4 we get,

Max{min(pT(S4,f1), HTC(S4,f1), min(pT(S4,f2), HTC(S4,f2),
min(pr(Ss,f3),ur(Sa,f3), min(pr(Ss, fa),pr"(Sa,fa),
min(pr(Sa,fs),ur'(sa,s), }

Max (0.5, 0.6, 0.5, 0.4,0.7) =0.7

From this highest value we conclude the respective Stakehold-
er is highly qualified from the respective quality factor.

106

International Journal of Computing Algorithm
Volume: 03 Issue: 02 June 2014 Pages: 101-106
ISSN: 2278-2397



