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ABSTRACT

One has considered the Hypergroupoid Hr= < H;or> associated with a multivalued function
I' from H to a set D, defined as follows:

VxeH, x orx= 4y| [y)NI(x)=Dr,

v (y,z) e H?, yorz =yoryuJuzorz,
and one has calculated the fuzzy grade O(Hr) for several functions I defined on sets H, such
that |H| € {3,4,5,6,8,9, 16.

INTRODUCTION

The analysis of the connections between Hyperstructures and Fuzzy Sets dates since
1993 when Corsini defined and studied the join spaces H, obtained from the fuzzy set
< H, p >, and a little later Zahedi and Ameri considered fuzzy hypergroups. These subjects
were studied in the following years by several scientists in Romania, Iran, Greece, Italy,
Canada.

In 1993 Corsini associated a hypergroupoid with every fuzzy subset, and he proved
that this hypergroupoid is a join space [8].

In 2003 Corsini [14] associated a fuzzy set pg with every hypergroupoid < H, o > and
considered the sequence of the fuzzy subsets py and of the join spaces H,, constructed from a
hypergroup. This sequence has been studied in depth for several classes of hypergroups by
Corsini [14], Corsini—Cristea [16], [17], [18], Corsini—Leoreanu-Fotea [22], Corsini—
Leoreanu—Iranmanesh [23], Cristea [25], [26], Stefanescu—Cristea [70], Leoreanu-Fotea V. —
Leoreanu L. [ 53] .

In this paper one has considered the hypergroupoid < H, or > associated with a
multivalued function I" from a set H to a set D, defined as follows

VxeH, xorx = {y‘F(y)ﬂF(x)?&@},
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V (y,z) € H*, yorz =yory Uzorz
and one has calculated the fuzzy grade 0(Hr) , for several functions I" defined on sets H such
that |[H| e {3,4,5,6,8,9, 16}.
We can remark that we have d(H) = s+1, for all the examinated cases with the exception of
(15%), (259, (35%), (1)), if n = 2°q , where m.c.d. (q,2) = 1.

We remember here some definitions, notations and results which will be the basis of what
follows.

With every fuzzy subset (H; pa) ofaset H, it is possible to associate a hypergroupoid
<H; o,>, where the hyperoperation < o,> is defined by: V (x,y) € H?,

(D xopy =1z | min3 pa(®), pa@t < pa) < max{ pax), pa@y)t f

One proved [8] that <H; o> is a join space.
With every hypergroupoid < H; o>, it is possible to associate a fuzzy subset, as follows:

Set V (x,y) e H*,VueH, Uy (W)=0 ugxoy

ifuexoy,px,y(u)Zl/‘xoy ,
set VueH, A) = Zuyer’ oy (W), Qu=1{ (xy) luexoyt, qu= | Q)

2

(D) pu(uw) = A(u)/q(u), see [14].
So it is clear that, given a hypergroupoid < H; o>, a sequence of fuzzy subsets and of join
spaces is determined Py =i, W2 ,.... kst ..., <H; 0> = oH, H, ... hH..., such that

Vi1, y; =M o and ;H is the join space associated, after (I), with z;.

We call “fuzzy grade of H”, if it exists, the number OJ(H) (or f.g.(H)) = min 1s | wH~ o H P
and “strong fuzzy grade of H” , if it exists, the number s.f.g.(H) = min {s | mH = e H b , see
[17].
In this paper one has determined

6 hypergroupoids of 3 elements such that o(H) = 0,

4 hypergroupoids of 3 elements such that 6(H) =1,

5 hypergroupoids of 4 elements such that d(H) = 0,

8 hypergroupoids of 4 elements such that d(H) = 1,
12 hypergroupoids of 4 elements such that o(H) =2,

5 hypergroupoids of 4 elements such that o(H) = 3,

2 hypergroupoids of 5 elements such that d(H) =1,

2 hypergroupoids of 6 elements such that o(H)= 1,

8 hypergroupoids of 6 elements such that o(H) = 2,

3 hypergroupoids of 6 elements such that o(H) = 3,

1 hypergroupoid of 8 elements such that 6(H)= 4,

1 hypergroupoid of 9 elements such that o(H)= 2,

1 hypergroupoid of 16 elements such that o(H)= 5.
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$ 1. Let T be a multivalued function from a set H= {u;, us...., u,} toasetD, i.e.

I''H— P*(D). Then we have the following
THEOREM 1 If there exists d € D, such that Vi, I'(u;) > d, then d(Hr) = 0.

Indeed, we have V1, x; or xi = {u; | I'(uj) N I'(u)) # 9} = H, therefore V(1, j), u; oru; = H.
Whence H =T, from which Vs, H = H, so d(Hr) = 0.

THEOREM 2 Let I be a multivalued function from a set H to a set D, that is
[':H— P (D), and let <or > be the hyperoperation defined in H :

Vx € H, Xorx={z|F(Z)ﬂF(x);ﬁ@},

Y(y, z), yorz=yory 4 zor z

Then the hypergroupoid < H; or > is a commutative quasi-join space, that is
V(a, b, c, d) e HY,

)] a/bNc/d#0 = aordNborc#0A.

Let’s supposea/bNc/d > v, thatis a € bor v, ¢ € d or v. Then, since
bov=borbu vorv, dorv=dord v vorv,and

V(x,y) € H?, YyEXOrX=>X€Eyory,

at least one of the following cases is verified

(I) aeborb, cedord, ({II)aeborb, cevorv

(Ill)a e vorv, cedord, ((IV)aevorv, cevorv

(I) implies b € aor a, whence b € a or d, and we have alsob e borbcbor ¢
(I) Wefind beaordNborc asin(l).

(ITT) We obtain c e dordcaord,andalso cecorccborc.

(IV) implies veaoracaord andalsovecorccborec.

Therefore the implication (j) is always satisfied whence < H; or > is a quasi-join space.
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$ 2. Set H = {u;, u, us}. Then there are functions I' : H — P"(D) such that the fuzzy grade of

the associated sequence is respectively 0, 1.

(16>  Set I'(u))={d;}, ['(uz) = (u3) = {dy, d3}. We have clearly

oH W | W u3 So  pi(u)=0.467, pni(up) = pi(uz) =0.417.
U U H H

It follows {H = H.
u Uz us | Uz us

By consequence  0(1°) = 0.
u3 Up U3

(26> Set T'(u)= {di, d2}, [(uz) =T'(u3) = {d3}. We have

g]u] w | u One obtains  p(u;) = 0.467,

u | W H H ].11(112) = ].11(113) =0417.

u Uz U3 | U U3 So (H=(H, then 8(25’)=0.
u3 Up U3

(303) Set F(Lh) = {d1, dz}, F(U2) = {dz, d3}, F(U3) = {d3, dl}

oH | Bt |t We have {H=gH=T,
uy |[H|H|H \
0(307)=0.
u H|H Go)
us3 H

(40>) Set T'(u)) = {di, d2}, T(uz) = {d2 }, T'(uz)= {d3}. We have

OH u Uy u3 .

I We obtain pu(1)=0.417 =pn(2),
il Bl u(3) = 0.467,
u; uu | H So d(4¢°) =0.

Uz u3

(50°) Set T'(u))= I'(wy)={d;}, T'(us)={ds}. We have



()H Ui 185} usz
ulmuwluyu | H
185 u; Up H
us3 us3
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As in (4¢%), we obtain

a(50°) = 0.

(1.°) Let|H|=3= |D]|. Set T(u)) = {d;}, ()= {ds}, T(u3) = {ds}.

So we have
()H Ui 185} u3
Uy (U [ UrUz | U U3
up Uz Up U3
u3 u3

We have clearly
Hi(ur) = pa(u2) = pa(uz) = 0.6.

Therefore we obtain {H =T, whence 8(1,)= 1.

(213) Set F(U.1) = {d], dz, d3}, F(uz) = {dz}, F(u3) = {d3} We have

oH up | w2 us3
uy |H| H H
u wuw | H
u3 up us
By consequence,

1H u Uy u3
U u H H

U2 Uu3 | U2 U3

u3 Uz us

We obtain :  py(u;) =0.37,
M1(u2) = M](U.3) =0.354.

So we have : p,(u;) =0.467,
Mz(llz) = Mz(u3) =0417.

From this, we obtain »H = {H, whence 8(2,°)= 1.

(313) Set F(ul) = {d1, d, d3}, F(U2) = { dl, dz}, F(Ll3) = {d3} We have

5



()H Ui 185} u3
u |H| H H
185 u; U H
us3 up us
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See (2,°).
So we obtain again

a3 =1.

(413) Set H= {ul, Uy, 113}, F(U1) = {dl}, F(U2) = {dz, d3}, F(U3) = {d3, d1}

So we have
oH| W W | u By consequence
w jwus| H ' H wi(uy) =0.354 = py(uy),
U2 wus | H wi(us) = 0370,
u3 H
Therefore we obtain
(H| Y | " |91 Hence pa(ur) = pa(uz) = 04167, pa(us)
u [uwu fuyuy | H
=0.467. It follows ,H = 1H. Therefore
185) U up H
3\ —
o o o4,)=1.

$ 3. Set H = {uy, uy, u3, us}. Then there are functions I' : H — P*(D) such that the fuzzy grade

of the associated sequence is respectively 0, 1, 2, 3.

(104) Set F(ul) = {dl, dz}, F(le) = F(LI3) = F(U4) = {d3, d4} Then we have

We obtain p;(u;) = 0.357,

Hi(u2) = pi(uz) = p(ug) = 0.300.

By consequence |H = gH

OH u 185) us Ug
Ui U H H H

185 Uzus | Upusz | Upx U3
U4 U4 U4

u3 Uy U3 | Up U3
Ug Ug

Ug Uz U3
Ug

and therefore (1" )=0.
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(204 ) Set F(U1) = {d1, dz, d3}, F(UZ) = F(U3) = F(U4) = {d4} . Then

o ] w s s We have as in (1)
u|w| H|H | H oH=1H so 820" =0.
Y) Uz U3 | U2 usz | Up U3
Uy Uy Uy
u3 Uz us | Uz us
Uy Uy
Uy Uz U3
Uy

(30h) Set T(u)= {di,ds}, T(w)={ds, ds}, T(uz) =T(uy) = {ds}. Also in this case

OH up u us3 Uy

u |y | H H H By consequence
= t2ts | H2 s | H2 U3 oH=1H from which
Uy Ug Ug
u3 Uus | Ux U3 6(3()4) =0.
U4 Uy
Uy Up U3
Uy

(40") SetT(u) = {di, do, ds, da}, T(uz) = {do, d3, da}, T'(uz)=T(us) = {ds}. We have

oH | Wi| U2 us | Clearly, {H=gH=T.
w  H HHH So A(4") = 0.

u; H| H|H

u3 H|H

Uy H

(114) Set F(ul) = {dl, dz}, F(LQ) = {dz, d3}, F(U3) = {d3}, F(U4) = {d4} We have

oH| W u u3 W Whence
Ui |z | Uil ) U1Tz | U1 W) wi(w) = pi(us) = 0.333

u3 us U4

=0.344 =0.405.

w2 uu |uu | H Hi(uz) , i(ug)

1 s from which we obtain {H :
us uus | upus

U4

U4 W
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Hence

pa(ur) = pa(uz) = 0.36,
Ha(uz) = 0.394,

H2(ug) = 0.429.

By consequence pH=1H, then J(1 =1

['(u;) = {di, d2}, T'(u2)={ds, ds}, ['(us) = {ds}, T'(us4) = {ds}. So we have

1H Ui 185} usz Uy
u |wmus|uwyus|{uyus| H
U
u wu |uyus| H
U
usz 185} Uy Uy
Uy Uy
(214) Set
OH u 185 us Ug
u | U H u; Uz | Uy Uy
us3 Uy
185 Uzus | Uxu3 | Ux U3
Uy U4 U4
us uzus | Uz us3
U4
Uy Up Uy
We obtain 1H:
1H u | u us3 U4
u |[u |y w H H
Uy 185 Uz U3z | Uy U3
Uy Ug
u3 Uz U4 | U3 Uy
Uy u3 Uy
(31  Set
OH u 185) u3 Ug
U (U Jurux | urus | uyus
5 5] U usz | UpUy
us U3 U3 Uy
Uy U4

Whence
ul(ul) =0.405
pi(up) = 0.344, p(us) = w(ug) = 0.3.

So we have : p(u;) = 0.429,
].12(112) = 0394, Mz(u3) = ].12(114) =0.361

whence one finds that

>H = (H. It follows 8(2;*)=1.

Cu) = {di}, [(w) = {d2}, ['(u3) = {ds}, ['(ug) = {ds}. So

Then Vi, pi(u)=0.571.
By consequence {H=T and

therefore  9(3,") = 1.
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(414) Set F(lh) = {d1, dz, d3}, F(UZ) = {d]}, F(U3) = {dz}, F(U4) = {d3} We have

()H U 185} u3 Uy
u | H H H H So pi(u;) =0.328,
el Al P ) = ) = pua(u) = 0.299.
3 Uy
u3 upusz | upus
Uy
Uy U1 Ug
Hence
1H u W u3 U4 So Mz(ll]) =0.357
U u H H H _ _ _
115 Uz Uz | Uz U3 | Uz U3 uz(uz) Hz(u3) Mz(ll4) 0.3
Usg | U4 | W4 from which ,H = {H. Therefore a(4,*)=1.
u3 Uz Uz | Uz U3
Uy Ug
Uy uz U3
U4

(514) Set F(Lh) = {d1, dz}, F(le) = {dz, d3}, F(LI3) = F(U4) = {d4}

H| W %) u3 Uy
0 We have

B e R A (1) = () = pa(us) = pua(u) = 0.333.
U u; u H H

u3 U3 U4 | U3 Ug So {H=T, whence aG5iH=1.

U4 U3 Ug

(61") Set I'(w)= {di, do}, T(w2) = {do}, T'(us) = {ds, da}, T'(us) = {da}.

oH| W u2 u3 U4 We have clearly
wojuuwuy H | H Vi, pi(u) = pi(w).
u uu | H H

u3 UszlUg | U3zlUy

Uy u3 Ug

Therefore {H = T and by consequence (6, )= 1.

(71" Set T(u)= {di, ds, d3}, T(w)= {ds, d3}, T(u3) = {ds}, T(ug) = {ds}.



Ratio Mathematica, 20, 2010

()H Ui 185} usz Uy

u |wyu|luu| H H See (514) and (614)-
H H

2 L5 We have (H=T,

us UszlUy | UzUy

Uq U3 Uy whence 8(7,Y = 1.

(604) Set F(lh) = {d1, dz}, F(U2) = {dg, d4}, F(U3) = F(U4) = {d4} We have

()H U 185} u3 Uy
u | U H H H

Y) Uz U3 | U2 U3 | U2 U3
Uy Uy Uy

us Uz U3 | Uz U3 So 8(60" )= 0.

Uy Uy

Uy Uz U3
Uq

(504) Set F(ul) = {dl, dz}, F(LQ) = F(U3) = F(Ll4) = {d4} We have

OH Ui 185 us3 Uy
w|w| H H H So u(1)=0.357,
up U3 | Uz U3 | U2 U3
u | u | wy w2 = u3) =pn+4)=03.

u3 Uy U3 | Up Uz

Uy Uy
™ Uy U3 It follows (50" )=0.

Uy

(124 ) Set F(Lh) = {d1, dz}, F(Ilz) = F(U3) = {dz, d3}, F(U4) = {d3, d4}

oH| W | U2 U3} U4
u (wu |H{H| H One obtains p;(u;) = 0.256 = p;(us),
us3 _ _
u HIHI H i (uz) = pi(us) = 0.260,
5 H| H whence we obtain {H:
Ur us

10



Ratio Mathematica, 20, 2010

1H uy Uy U2 u3
u lmu juyyu| H H
U4 U Ug H H
up Uu3 | Up U3
u3 Up U3

Therefore oH =T (the total hypergroup). Then a1, )=2.

(224) Set F(Lh) = {dl, dz}, F(LQ) = {dz, d3}, F(U3) = {d3, d4}, F(U4) = {d4} Then

OH up U2 u3 U4
u (ywuw | luyu| H H whence
us3 _ _
up) =0.292 = py(ua),
o wwl H | H Hi(ur) 1i(ug)
u3 pi(uz) = wi(uz) =0.3.
u3 U U3z | Up U3
Uy Uy
Uy U3 Uy So, we have
1H U U4 185) u3
U Ui Ug | U Ug H H
W wu| H |H Then pi(ur) = pi(us) = pi(u2) = pi(us) ,
2 Hath 32 whence >H =T, and by consequence
3
u3 u (2, )=2.
us

(324) Set F(U.1) = {d], dz, d3}, F(uz) = {dz, d3, d4}, F(u3) = { dz, d4}, F(u4) = {d3}

OH U | Uy u3 Uy
u |H|H H H
up H H H
U3 wuw | H
u3
Ug up uz
U4

We have p(u;) = pi(uz) = 0.260, pi(us) = py(ug) = 0.256, whence we obtain

11
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1H 185 18 5] us3 Uy

U (upuz | uyuy H H

U u; up H H

5 Uslls | Uyt Then oH = T, from which  6(3,%)=2.
Uyq U3 Uy

(4,") SetT'(u)) = {di, ds, d3}, T'(uz)={d, ds},T(uz)={ds}, T'(us)={ds}. We have:

OH 185 up u3 Uy
W lwwm| H lww| H Then pi(u))=0.3=p(w),
u3 u3 pi(us) = wi(ug) = 0.292.
u uu | H juyw
Ug Ug
u3 uus | H It follows
Ug Uz Ug
1H u Uy u3 Uy
u (yuw | wu | H H
Uy uuw| H H
u3 U3z U4 | U3 Uy Therefore ,H =T, whence (4, )=2.
Uy u3 Ug

(5,") SetT'(u;) = {di, d, d3}, T'(uz) =T(u3)= {ds, s}, T(usg) = {ds}. We have

()H Ui Uz | U3 Uy
w yw | H|H| H So pi(u) = pi(us) = 0.23,

U3 = = 0.260.
o AT |’ wi(uz) = pi(uz)
usz H H
Uy Uz U3

By consequence, we obtain

1H uj Uy uz u3

u (upug fuuy| H H

U4 U Ug H H

Uy U u3 | Up Uy 4

U3 W us Therefore we have oH =T, whence 0(5;" )= 2.

12
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(624) Set F(ul) = {dl}, F(Ilz) = {d1, dz}, F(Ll3) = {dz, d3, d4}, F(LI4) = {d4} We have

OH Uy U2 us3 Uy
U | Uiuz | upux H H
U3
Uz uj up H H
U3
us3 Uz U3 | Upx U3
U4 U4
Uy Us Uy
1H Uy Uy 185) us
u juyw uyus| H H
Uy wu| H | H
185 Uzus | Up U3
u3 Uz Uj3

Then »H = T. Therefore 8(6," )= 2.
2

Hence M](ul) =0.292 = }l](ll4),
i(u2) = pu(uz) = 0.3.

We obtain

whence Vi, pi(u) = pi(ur).

(724) Set F(ul) = {d1, dz, d3}, F(Ilz) = {dz, d4}, F(Il3) = {d3, d4}, F(U4) = {d4}

OH Uy Uz | U3 Uy
up | Ui U H|H H
U3

up H|H H

u3 H H

Uy Uz uj3
1H Uy Uy 185) u3
u |[upug|uuy| H H
Uy uu| H H
up Upus | Upus
u3 Up U3

We have pi(up) = pi(ug) = 0.256,
pi(uz) = wi(us) = 0.260.

So, we obtain 1H:

Then V 1, po(u;) =0.389,s0 oH =T, and A7, )=2.

13
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(8" Set T(w)= {d;, &b}, T(w)={ds}, T(ws)={ds}, T(us)= {ds}. We have

OH U 185 us Ug '

w | w g | oy u | U | g ug We obtain p(u;) = 0.389 = pi(uy),
u3 Uyg },ll(U3) =0.476 = }l](ll4).

up up Uz | upuz | U uz
u3 Uy

u3 Uz | usuly By consequence,

Uy Uy

1H U 185 u3 Ug

U (U uz | uyup H H

u ww| H H

usz U3z ug | Uz Uy

Uy U3 Uy Therefore sH=T and (8" )=2.

(95) Set I'(u;) = [(w) = {dy, db}, T(us) = {ds}, T(ws)= {ds}. We have

()H U 185} u3 Uy
U jwmuw luyu |uu | uyyu See (824).
us Ug
Y) Uil | upuz | upuz
u3 s Therefore 6(924 )=2.
u3 U3 u3 Uy
Uy U4

(10,*) SetT'(u) = {d;, do}, T(uz)= {ds}, T'(u3) = T'(ug) = {ds}. We obtain

oH M| % | B | B whence pi(ur) = pi(w) = 0.476,
U | u | U up ug
Uusug | Uz lUg M(U3) = M(U4) =(0.389.
Y) Y) DY) Y)
Usuyg | Uzly
u3 Uz Uy | Uz Ug
L U3 t4 So, we obtain

14
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1H u 185 us Ug

u |uuy | uiup H H

5 u;up H H

usz Uz uUg | Uz Uy . 4

™ U3 Uy Hence oH =T, from which 6(10," )= 2.

(11,*) SetT(u) = {di}, T(uz)= {dy, ds}, [(u3) = {ds, dg}, T(ug) = {d4, d;}. We have

oH| M | % | % | W Hence pi(ur) = pu(us) = 0.291,
u |uyw| H H |uu
uy Hi(uz) = pi(us) = 0.3.
185 Uz U3 | Uz U3 H
U4
u3 Uz us H
Uy
U4 U us
Uy

One obtains 1H as follows:

1H U U2 u3 Uy

U |upup | Uugup H H

U wu | H H From 1H, one finds p(u;) = pa(vy), V(i, j).
us Uz Uy | Uz Uy

Uy U3 Uy

Therefore s H="T, so 6(11,* )=2.

(12,%) Let T(u) = {d, d2}, T(u) = {do, ds}, T(us) = {ds}, T(ws)= {d;}. We have

oH| W U2 u3 Uq Then p(u;)=0.3, pi(u)=0.3,
wjwu | Ho O H wi(us) = 0.2917, wi(us) = 0.2917.
Uy Uy
18] Uiy uz | U Uy H
u3 u3
u3 Uz U3 H
U4 Ui Uq

By consequence,

15
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1H U 185 u3 Uy

u (uw | wu| H H B

u wu, | H H Therefore we have oH = T (the total
= e hypergroup) whence d(12,* )= 2.

U4 JIERIP]

(15  SetI'(u)) = {di, d2},

[(u2) = {da, ds3}, ['(u3) = {da}, T'(us)= {ds}.

We have
H u Uy u3 Uy
0 wi(u) = 0.272 = py(us),
u |yyuw | H|juyuw| H
u; u3 ti(uz) = 0.286, pi(us) = 0.271,
up H| H H
u3 uu| H
U3
U4 Wl | whence
1H 185) U u3 Ug
So we have py(uz) = 0.405 = py(ug),
Uy | U2 | Ux2U7 | U Uy H
U3 U3 Mz(ul) = ],Lz(l,l3) =0.34.
u; upus | upuz [ upu3
Uy
U3 Uj U3 | Uj U3 We obtain
U4
Uy U4
2H U u3 185) Uy
We have clearly
U; (Uju3z | uyus H H
p3(ur) = pa(uz) = p3(uz) = p3(us).
u3 uj us H H
u Uz Ug | U2 Uy
Therefore 3H is the total hypergroup of order 4
Ug Uz Ug

and o(15* )= 3.

16
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(234) Set F(lh) = {d1, dz}, F(UQ) = {dz, d3}, F(Il3) = F(U4) = {d3, d4}
We obtain the following

oH| W U2 W U4 We have p(u;) =0.27083,
3; Uy Uy E g g i (u2) = 0.286, py(us) = pui(us) = 0.272.
u3 Uz U3 | Uz U3
Uy Ug
Uy uz u3
Uy

Therefore the second hypergroupoid is

(H| W] W U4 Ui Hence pa(uz) = pa(u;) = 0.405,
U Uy | WU WUy | H 2(u3) = po(ug) = 0.369.
Uy Uy
usz UzlUg | UsUg | U3 Uy
uj
Uy Uz ug | U3 Ug
uj
uj up

By consequence we have again

2H 185 Ui us Uy

U | U Uy H H H

U Uy U H H

U3 usuy | H From oH we obtain 3H = T. Then 325" )=3.
Uy U3 Uy

(35") IfD(u) = {d;, ds, d3}, T(uz) = {ds, ds}, T(uz) =T(uy) = {dy}.

oH ug u | u3 U4
u [yyu | H H H
up H| H H
s 1 uflu3 One finds the same sequence as in (23*).
4
Uy Uz u3 Therefore 635" )=3
Uy

17
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Set F(lh) = {d1, dz, d3}, F(UQ) = {dz, d3}, F(U3) = {d3, d4}, F(U4) = {d4} We have

(45"
OH U 185 usz Ug
u |uiuluuw | H H
us3 u3
185 u; Up H H
u3
usz H H
Uy U3 Uy
1H us3 U Y) U4
usz | U3 us3 us3 H
upup | U up
up Up Uz | upuz | U uz
Uy
u up Uz | U Uz
Uy
Uyq U4

Hence sH=T and (45" )=3.

So Ml(lh) =0.272= },l1(l,12),
wi(us) = 0.286, p(us) = 0.271.

Hence

Then py(us) = po(ug) = 0.405,

pa(ur) = pao(uz) = 0.369,

from which we obtain

2H Ui 18 5] us3 Uy
1981 Uiy uz | U Uy H H
U wu| H H
U3 Uz U4 | U3 Ug
Uy us3 ug

$4. Set H= {uy, up, us, ug us}. Then there are functions I' : H — P*(D) such that the fuzzy

grade of the associated sequence is respectively 1, 2.

(1% Let |[HI=5= D[, )= {di, &b}, T(w) = {ds, d5}, T(u3) = {ds, ds}, T(us) = {dal,
I'(us) = {ds}. We have

oH up uz us U4 Us
Up | upuz | upuz | upu | upuz | Ui

us3 u3z Uy | U3z Ug Us
185} U (U2 [ U U2 | U U
u3 Uz U4 | Uz Ug | U3 Us
u3 UzUsz | UpUu3z | Uz U3
Uy Uy U4 Us

Uy Uz g u3
U4 Us

Us Us

18

So M1(u1) =0.29167= M1(u4),

pi(uz) = pi(uz) = 0.2936, pi(us) = 0.370.

We obtain
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(H|Us| W u3 i W From this we have p,(us) = 0.348,
Us | Us Us Us H H _ _
U Us | up us H2(u2) = pa(uz) = 0.3067,
u Uz U3 | Uz U3 | Uz U3 | Uy U3 ta(up) = po(ug) =0.3.
up Ug U; Ug
us Uz Uz | Uz Uz | uzu3
Urlg | Wilg | So pp(us) > pa(uz) = p(uz) > p(ur) = p(us).
Ui U Uy u; Uy
W ujuy | It follows that oH = jH. Therefore o(1 D)=1.

2°) Set|H|=5=|DI|, T()={d, do, ds}, T(w)={ds, ds, ds}, T(uz) = {ds, ds, ds},
F(U4) = {d4}, F(U5) = {ds} So we have

oH up U2 u3 Ug Us
ur fuuus e | Hjuw | uw Whence we obtain p;(u;) = 0.228,
u3z ug Uz Ug [ U3 Us
up wu |H{uyu| H ni(up) =0.234, w(usz) =0.2447,
U3 Uy U3 Uy _
o ol o T i (us) = pa(ur)
Uy u; | upus pi(us) =0.231.
U3z Ug | Ug Us
Us u3 Us
(H{Us| W | Us U W We have p,(u3) = 0.3852,
Uz | U3z | Uz ulgluz H H Hz(uz) _ 0.3644,
5
185 18 5] UzUs | UpUs | Ux U5 },lz(us) =(0.341 2,
Uy U4 | U Ug
us us us us ]Jz(ul) = ]Jz(u4) =(0.3208.
Up Ug | U Ug
U Up Ug | U] Ug
Uy U Uy

So oH = {H and by consequence 9(2,°) = 1.

$5. Set H= {uy, up, us, ug, us ue}. Then there are functions T : H — P*(D) such that the fuzzy

grade of the associated sequence is respectively 1, 2, 3.

19
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(1% Set |[HI=6=|DI, T(u) = {dy, ds}, T(w) = {do, ds3}, T(u3) = {ds, dsl,
F(U.4) = {d4, ds}, F(u5) = F(uﬁ) = { ds, d6} We have

OH u Uy us3 Uy Us Ug
U (iU | uiuz | Ui up H U Uz u; Uz
u3 U3 Uy U4 UsUg | U4 U5 Ug
185 uiuz | Ui up H H H
usz U3 Ug
u3 Us Uj3 Uz Uj3 Up uj3 Up uj3
Ug UgUsUg | UgUs5 Ug | UgUsUg
Uy U3 Uy U3 Uy U3 U4
Us Ug Us Ug Us Ug
Us Ug Us Ug Us
Ue Ue
Ue U4 Us
Ue

So pi(u;) =0.231667, pi(uz) = 0.2284, pi(us) = 0.22654, pi(us) = 0.22656,
pi(us) = pi(us) = 0.219.

Hence we obtain

1H U 18] U4 u3 us Ue
Ur |tttz gtz ot H H Therefore pa(u;) = 0.348,
Ug u3 Uy
u U (WU | Waus | wus | upuy | Ma(up) =0.3315,
u U3 UsUg | Uz us U
3 3UsUg | U3 U5 Ug Lo(ug) = 0317,
Uy U4 Uq U3 Ug U3 Ugq U3
Us Ug Us Ug p2(uz) = 0.303,
u3 us3 u3 u3
usug | usug | Ho(us) = pa(ue) = 0.29.
Us U5 Ug U5 Ug
Ue Us Ug

By consequence >H = {H, hence 0(1 9=1.

(21°) Set T(u) = {di}, T(u) = {ds, ds, da}, T'(u3) = {ds, da, ds}, T(us) = {da}, [(us) = {ds},
I"(ug) = {ds, d¢}. We have

20
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()H Uy 185 u3 Uy Us Ug
u | u | uu H U up uj u3 U u3
u3 ug us Uy Us Ug Us Ug
Uy Up U3 Up U3 Uz U3 Up U3 Uz Uj3
Uy U4 Us Ug Ug Ug Us Ug U4 Us Ug
usz Uz U3 Uz U3 Uz us3 Uz U3
UgUs5Ug | U4UsUg | UgUs5 Ug | UgUs5Ug
Uy Uz U3 Uz U3 Uz U3
U4 UgUs Ug | U4Us5 Ug
us us us us us
Ue Ue
Ug usz us
U

Setting {uy, u4, us, ug} =P, we have

1H Uy u3 U | U4 [ Us | Ug
up | Up | Uupus H| H|H|H
u3 u3 H|{H H|H
u P|(P|P|P
Uy P/ P|P
Us P P
Ue P

We obtain
pi(ur) =0.303
wi(u) = 0.22469
pi(us) = 0.24

Hi(ug) = p(up) =
i (us) = p(ug).

One finds H=1H. So 8(2,%=1.

(1% Set |H|=6=|DI|, T'(u)={d;, d}, T(w)={ds, ds}, [(us)={ds,ds},

['(ug) = {d4, ds}, T'(us) = {ds}, I'(ue) = {ds}. So we have

OH u 185 us Uy Us Ue
Up [ uruz | upuz | Upup up Uz up Uz up U2
u3 U3 Ug | U3 Ug Us U4 Us Ue
Uz Uz | U2 u; U2 u; U2 up U2
u3 UsUg | U3UqUs | U3 U4Us | U3 Ug
u3 Uz U3 Uz U3 Uz U3 Uz U3
Uy Ug Us Ug Us U4 Ug
Uy us3 Ug us3 Ug u3 Uy
Us Us Us Ug
Us Ug Us U4 Us
Us
Ue Ue

21

wi(ur) = 0.268,
ui(uz) = 0.267,
wi(us) = 0.260,

i(ug) = pi(u2),
wi(us) = p(w),
M](u6) =0.348.



Therefore we obtain
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1H Ue U Us 18 5] Ug us
Us | Ug | U Us | U Us | Up UsUg | Ul UsUg H
Us Ug U Uy U Uy
U U uUs | Uy Us up Us up Us up Us
Up Uy Up Uy Uy Ug U3
Us Up Us u; Us u; Us u; Us
Uz U4 Uus | UxUy U3
185) Uz Uy Uz Uy Uz Uy
us
Uy Uz Uy Uz Uy
us
us us

Setting I' = {uy, us, Uz, us},

Q = {ug, u3} we have

>H

up | Us

U

Us

5]

o ||

Uy

||| E

Ue

(@]juojjas]jasijan

u3

(@) @jjasfjenfjasijan

So we have

So Mz(uﬁ) = Mz(u3) =0.315

ta(ur) = po(us) = pa(ur) =
Mz(ll4) =0.279.

wi(un) = pi(us) = pi(uz) = pi(us) = 0.208
ul(u6) = Ml(u3) = 0.233

It follows 3H =,H, by consequence 1,0 =2.

2% Set|Dl=6=|HI|, T(u)={d;, d}, T(w) = {ds, ds}, T(us3) = {ds, ds?},
F(U4) = {d4, d5}, F(U5) = {ds, d6}, F(u6) = {d6} We have

()H Ui 185 u3 Uy Us Ue
U (iU | uruz | U u u; U U U U U
u3 Uz Ug | U3 Ug Us | Ug Us Ug Us5 Ug
u uuw | uyup u; up H u; up U3
u3 usz Ug | U3z Ug Us U5 Ug
u3 Uz U3 Uz U3 Uz U3 Uz U3
U4 Ug Us UgUs Ug | UgUs5Ug
Uy U3 Uy U3 Uy U3 Uy
Us Us Ug Us Ug
Us Us Us Us Us
Ue Ue
Ue Us Ug

22

So we obtain
pi(uy) = 0.2467 = py(ue),
ui(u) = 0.243 = py(us),

},ll(Ll3) = }l](ll4) =0.2407
Whence



Ratio Mathematica, 20, 2010

1H u Ue up Us U3 U4
U | Wug | Ujue | Ujug | U ug H H
Uz Us | U2 Us
Ug Uil | U1 Ug | U Ug H H
Uz Us | U2 Us
185} U Us [ UpUs | Uz Us | U2 Us
Uz U4 | U3 Ug
Us Uz Us | Upx Us | Uz Us
Uz U4 | U3 Ug
usz u3z ug | U3z Ug
U4 U3 ug

Therefore we set P = {uy, ug, u3, us}. We obtain

2H Up | Ug | U3 | Ug 185 Us
uy |P|P|P|P H H
Ug P/P|P| H H
u3 P|P H H
Uy P H H
u Uz Us | Uz Us
Us Uz Us

Hence

Ha(ur) = pa(ug) = po(u3) =
ua(ug) = 0.2667,

H2(uz) = wa(us) = 0.2619.

We have clearly 3H =,H, whence 9(2,°) =2.

(32%) Set ['(w)={di, do, ds}, T(u) = { ds, da}, T'(u3) = { dy, ds}, ['(ua) = {ds},
['(us) = {ds, de}, I'(ue) = {de}.

oH| W u us3 Uy Us Ue So we have
u |ujuz |uu H
WU [ upu | upup up uz up iz ui(uy) =0.233,
u3 U3 UsgUs | Uz UsgU;s Us Ug
U u; U u; up uup H up U2 Ml(u2) =0.230,
u3 U3z UsgUs | U3 Ug Us U3 Us Ug
},ll(l,h) = 0.228,
usz Uz U3 Uz U3 Uz U3 Uz U3
U4 Us UsUs | U4Us Ug | UgUsUg ni(ug) =0.218,
Uy U3 Uy U3 Uy us Uy
Us Us Ug Us Ug HI(US) = Ml(U3) = 0228,
Us usz Uy uz Uy HI(UG) =0.231.
U5 Ug U5 Ug
Ue Us Ug
We obtain

23
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1H Uy Ue 185 us3 Us Uy
U | U | Uiug | Ujug | UjUgU2 | U Ug U2 H
u U3 us U3 us
Ug Us | UsU2 | UgU2 Ug U2 Ug U2
U3 Us UsUs | U3UsUy
Uz DY) U2 U2 Uz U3 Us
u3 Us u3 us Ug
u3 us3 us u3 us uz us
U4
Us U3 us uz us
U4
Uy Ug
We have

Ha(uy) = 0.345 > pa(ug) = 0.326 > py(us) = 0.324> pa(z) = 0.306 > py(us) = pa(us) = 0.296.

Therefore we have

2H U Ug Ug 185] u3 Us
U U | UiUg | Uy Ug | Ug Ug H H
U4 g Up
Ug Ug UgUg | UgUg U Ug U Ug
U |UU3Us | UpU3Us
Uy Uy Ug Uy 185) 185
us Us us Us
up Uz u u
us Us us Us
us us Us us Us
Us us Us

We obtain now
usz(up) = 0.348 > us(ue) = 0.33158> pz(ug) = 0.317 > ps(uz) = 0.303 > ps(uz) = ps(us) = 0.29.

Therefore 3H =,H and it follows that 3(3,%) = 2.

(42°) Set T(up) = {di, da}, T(u) = { d, d3}, T(us) = { ds, da}, T(us) = {da}, T(us) = {d3},
['(ug) = {d4}. We have

24
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()H Uy 185 u3 Uy Us Ue
U | Uiuz | Urur U3 H UruUg (UpU2U3 | U Uz U3
Ug Ug Us Ug Us Ug Ug
u wwu | H U up u; up Uz H
U4 Us Uz ug Us | UqUs
usz Uz U3 H Uz U3 Uz us3
Us Ug Us Ug Us Ug
U4 up U2 Uruzu3 | Uy vz U3
U4 U4 Us U4 Ug
Us Uz U3 Uz us3
Us Us Ue
Us U3 U
Hence we obtain
1H Us U4 Uy us3 Ug 18]
Us | us| us Us |Uusus | usuy H
UgU; | UgU; | UU3 | Ul U3 Ug
Ug Ugup | U4 g u3 Ug Uy Ug U
u; Uy us3 Ug us3 Ug Un
U Ug U u3 U4 U Ug U
u; Uy u3 Ug u3 Ug Uz
u3 u3 u3 Ue u3
Us U2
U Us U U2
U U

Therefore pa(uz) > pa(ue) > pa(us) > pa(us) > pa(ur) = po(us).

Therefore we have

2H u Ue Us us3 U Uy
U2 | U2 | U2 Ug 185 Uz Ug H H
Ug Us | Us U3
Ug Us | UgUs | UgUs | UgUsU3 | Ue UsU3
u3 U Ug u; Uy
Us Us Us us Us us Us us3
U Ug u; Uy
us3 us us us3
U1 Ug u; Ug
U u; Ug up Uy
U4 up Uq

25

We find :
wi(u) =0.210 = pi(ug)
pi(up) = 0.221
pi(us) =0.216
wi(us) =0.208
wi(ug) = 0.219.
We have :

Ho(us) = 0.324

H2(up) = 0.345

Ha(ug) = 0.326

p2(uz) = 0.3058

t2(up) = pa(ug) = 0.296.

We can see that 3H =7H and

it follows that 5(4,%) = 2.
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(526) Set F(Lh) = {dl}, F(uz) = {dz, d3}, F(Il3) = {d3, d4}, F(U4) = {d4, d5}, F(Ils) = {d5, d6}
[(ug) = {ds}. We have

oH W | W u3 U4 Us Us We obtain p;(u;) = 0.348,
u | u up upuz | upus U ug U us _ _
pi(u2) = 0.268=p;(ue),
Uzus | Uz Ug | UgU;s Us Ug Ue
u Upu3z | UaUu3 | UpU3 | U2U3 Uz u3 pi(us) = 0.2667=p1(us),
Ug | UqUs [ U4Us5Us | UsUe (1s) = 0.260
us u | uuz | uu Uz U3 Hilts T
UzUsg | UgUs | UgUs5 Ug | Ug U5 Ug
Uy U3 Uy U3 Uy us Uy
Us Us Ug Us Ug
Us U4 U4
Us Ug Us Ug
Ug Us Ug
So, we have
H u; U | Ug u3 Us Uy
up | up oW Up | Upu2le | U Uz Us H Now we obtain
Uz Ug | Ua Ug U3z us U3z us
w WUg | Uzug | Uz U U Us up Us Ha(ur) = 0.324
uu uzu u u
3Us 3Us5 5 Uq U3 ta(ug)= 0.315,
Ue Uz Ug Uz Ug Uz Ug Uz Ug
UsUs | U3Us | UsU4Us H2(us) = pa(uz) =po(up) =
u3 U3 us U3z us Us U4 U3
]-12(116) =0.279.
Us U3 Us Us U4 U3
Uy U4

Setting P = { uy, ue ,us us }, we find o H

»H u; Us (U2 | Ug|U3|Us

U | Ui Ug | U Ug

Uy U Uy We have clearly 3H = oH whence a5 =2.
up
Ue
u3

Us

gcljen] Ipgar
o | |T

a~lla-lia-Alan

a~Aia-lis=Ris-Njan! o
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(62%) Set T(w) = {di, dp, ds}, T'(u2) = {da, ds, ds}, T'(u3) = {ds, ds},
I'(us) = {ds, d6}, I'(us) = {ds}, I'(us) = {ds}. So, denoting {ui, Ui+1,..., Uj.1, Uj} by ui, we have

oH | W U | us | Uus | us Ug We have py(u;) =0.233,
3 3 3
u |wuxlu ju H|u uu
1 1uU2 1 1 1 1 U2 M1(112) _ 02302’
U4 Ug
3 3 3 q

uy wur H6 U WU i(us) = pi(ug) =0.228,
u3 Uy | U up u

6 6 6 us) =0.218, pi(ug) = 0.2308.
W N s i (us) 11 (us)
Us U35 u36
U, g U,

8 46 Hence
1H u Ue u Uz Uy Us
Ui U tite | Uite | Uile Ui le H We have po(u;) =0.345454,
U Up U3z U4 | Up U3 Ug

Ug Us | UgUy | Ug2 Ug Uz Ug U2 H2(ug) = 0.326316,

us u. u uz usu

304 | Usls 105 Uals to(us) = 0.305797,

U up U Y) Uz Us

U3 Uy U3 Uy U3 Uy p2(uz) = ta(ug) = 0.29615,
u3 U3 U4 U3 ug U3 Uy

Us MQ(U5) =0.32424.
Uy U3 Uy U3 Uy
Us
Us Us
From this, we have >H as follows
2H u Ug Us up u3 Uy
U |Up | UiUg | Ul Ug | U Ug H H
Us Us Uy

Ue Ue Ue U5 | Ug Us Ug Us Ug Us

U Uz U3 Uy | Up U3 Ug
Us Us Us Uy Us Up Us Uy

U3 Uy u3 Uy One can see that 3H = oH,
Uy up Uy 185 6
U3 Uy Us Uy therefore 0(6,°) = 2.

u3 U3 Uy U3 Uy
Uy us3 Ug

27
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(726) Set F(Lh) = {d1, dz, d3}, F(U2) = {d4}, F(U3) = { d3, d4, ds}, F(U4) = {d4, d5, d6},
['(us) = {ds}, I'(us) = {ds}.

We have p(u;) =0.22,

wi(u) = 0.20864,

M](U}) = 022762,

i (us) = pa(us)

ri(us) = pi(uz) = 0.20864,
},ll(Ll()) = },ll(ul): 0.22.

Hence,

OH u Uy u3 Uy Us Ue
U |Uiu3 | Uiuz | upuzx us H up us Ui us
U3 Uy Ugq Us U4 U5 Uq Ug
185 Uz U3 U U Uz U3 Uz U3 Uz U3
Uy U3 U4 Us | U4 U5 Ug Ugq U5 Uq Ug

u3 uup H uj up H

U3 Ug Us U3 Ug Us
Uy Uz U3 Uz U3 Uz U3
UgUs5Ug | UgUs5Ug | UgUs5Ug

Us u3 Uy u3 Uy
Us Us Ug
Ue U4 Ug

].il(U3) = |.i1(u4) =0.22762 > ul(ul) = ul(u6) =0.22> ul(uz) = ul(us) =0.20864. We obtain

1H u3 g u Ug up Us
U3 [usUg|Usug [Uzug fusug | H H
Ui Ug | U Ug
Uy uzug (Usug fuzug | H H
UjUe | Ui Us
up UjlUe | UrlUg | UpUe | U Us
UxUs | Uy Us
Ug UilUg | UrlUg | Uy Ug
Uz Us | Uz Us
Uy Uz Us | Uz Us
Us Uz Us

Set P = {us, ug, up, us}, Q= {uy, ug}. We obtain

>H

Us | U4

c
=)

u3

Uy

U

||

Us

o |||

uj

r@}j=sjjasijasijas

Ue

(@)'@jjas]jar]jasijan

It follows that

We have
H2(u3) = pa(us) = 0.2667,
Mz(ul) =0.2619 = ].12(116),

Ha(u2) = pa(us) = po(us) =
},lz(ll4) =0.2667.

Ha(us) = p3(us) = ps(uz) = pa(us) =0.208,
M3(ll1) = M3(u6) =0.233.

We have clearly 3H =7H, so A7,%) =2.

28



(8,°) Set I'(uy) = {dy, d>}, T(uz) = {ds, ds, ds?,
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['(ug) = {ds, ds}, T'(us) = {ds}, T'(ue) = {ds}.

['(u3) = {ds, d4, ds}

29

oH up uz us Uy us Ue
i i wueus | Ho b wn ) wi | we obtain p(uy) = 0.233,
u3 U4 Us U3 U4 Us Uq Ug
u ujus | ujusaus H umpuz | uup mi(uy) =0.230247,
e S8 B (us) = 0.228125,
u3 U U3 Uz U3 U4 Uz U3 Uz U3 U4
Ug Us Us Ug Uyg Us Us Ug pi(ug) = pi(uz)
Uy U3 U4 us Uy us Uy
Us Ug Us Ug Us Ug pi(us) =0.218518,
Us us us Uy pi(ue) = 0.230833.
Ug Us Us5 Ug
Us Us Ug From this, we have {H.
(H U] U | W s e us From 1H we obtain :
Uy [ U | UUg | Ul U U1 Ug U1 Ug H
Ug Upusz Ug | Up U3 Ug Mz(ul) = 034545, Mz(uﬁ) = 03263,
Ug Us | U2Ug | UW2Ug Uz Ug Uz Ug 1o(us) = 0.324242,
U3 Uy Usug | UszlUqUs
185 18 5] 185) 185 Uz U3 },lz(uz) = 0.305797,
U3 Uy U3 Uy Uq Us _ _
U3 U3 uy Us Uy Us Uy },lz(Ll3) = },lz(U4) 0.296.
Us
Uy us ug u3 u4
Us
us us Therefore we find »H as follows
pH [ U] Y6 us W s e From >H we obtain : p3(u;) = 0.34848,
Up | U | ujug | urue | ugug H H
Us Us U us(ug) = 0.331579, ms(us) = 0.31739
Ug Ug Us Us | Ug Us Ug Us Ug Us l.l3(1l2) — 0302898,
35 Up Uz Uy | Up U3 Uy
Us us Us Uy Us Uy Us Uy ]J3(113) = |.i3(u4) =0.29
U3 Uy U3 Uy
™ U U U We have clearly 3H = >H, by
3 Hs 4 consequence O(8; 6y =2.
u3 u3 Uy us Uy
Uy U3 Uy
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(136) Set F(ul) = {d1, dz, d3}, F(UZ) = {dz, d3, d4}, F(U3) = {dg, d4, d5}, F(U4) = {d4, d5, d6}
I'(us) = {ds}, T'(ue) = {de}.

We obtain p,(u;) = 0.2006173,
wi(uz) = 0.2005208,

mi(us) =0.20714,

pi(ug) = 0.211905,

pi(us) = 0.198765,

pi(us) = 0.206667.

Hence we have

Ha(ug) = 0.354545 = py(us),

Us | 1a(us) = 0.34035 = pa(wp)

Mz(llﬁ) =0.33188 = },lz(ul)

from which we obtain >H.

From >H it follows

13 (ug) = pa(us) = ps(ue) =ps(ur)

K3 (UQ) = M3(U3) =0.26190.

OH u Uy u3 Uy Us Ug
U |[Uiuz | Uiuz | Uguzus H Ui up Ui Uz us
U3 UsUg | UgqUs U3 Ug Us Ug Ug
185 Uiuz | Uiuzus H Ui Uz us U U
U3 Uy Ug Us U4 Us U3 Ug Ug
Uz u; up Uz H uj U Uz H
U4 Us U4 Us
U4 Uz U3 Uz U3 Uz U3 U4
UgqUsUs | UqUsUs Us Us
Us u3 U3 Uy
U4 Us Us Us
Ug U4 Ue
By consequence we have 1H.
1H Uy u3 Ue uj w2 Us
Us | Ug | Usus | Ususz | Ug U3 Ug U3 H
Ug Ug Ug | Ug U Up
u3 u3 U3 Ug | U3 Ug U3 Ug U3 Ug
185 u; U u; Uz
Ug Us Us Wy Us Uj Us Wy
u Up Us
up up u; uz up up
Us
Uy Uy Uz Us
Us Us
2H Uy Us us3 U Ue U
Ug | UgUs5 | UgUs | UgUs | UgUs H H
Uz Uz | Us Up
Us UgUs | UgUs | UgU;s H H
Uz Uz | Us Up
us3 W [uu | usw | usup | =0.26667
Us U | Us Uy
up Uz Uz | Uz Uz | U3z Uz
Ue U1 | Ug Ug
Ug U U1 | Ug U
Ui Ug U
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Set P = {u4, us, us, u1}, Q = {us, uz}. Then we obtain ;H as follows

3H

Us

Uy

Us

Ue

o ||

U

o || T |

u3

O || | = |

U

(@) @]jas]jer]jasiiar

(25°) Set '(u;) = {d;, do, ds},
['(us) = {ds}, I'(ue) = {ds}.

From 3H, it follows that 4H = 3H and

we have finally 8(15°%) = 3.

F(LQ) = {dg, d4}, F(U3) = {d3, d4, ds}, F(U4) = {d4, d5, dﬁ},

()H U 185 us Ug Us Ue
U luywm |y | uyu H u; up u; up
u3 U3z Ug | U3z Ug U5 U3z UgUs | Uz Ug Ug
u uw | uu H u; up up
U3z Ug | U3z Ug U5 usz,uUg Us | U3 Ug Ug
U3 U up H u; up H
u3 Ug Us u3 Ug Us
Uy Uz U3 uz U3 Uz us3
U4Us5Ug | U4Us5Ug | UgUs5Ug
Us U3 Uy us Uy
Us Us Ue
Ug U4 Ug

whence 8(15 ®)= 6(2:°)=3.

(336) Set F(ul) = {d1, dz, d3}, F(UZ) = {dz, d4}, F(u3) = {d3, d4, ds}, F(U4) = {d4, d5, d6}
F(U5) = {ds}, F(u6) = {d6} We have

()H 1851 185 u3 Ug Us Ue
U |uiuz | urup u; Uy H u; U U U
u3 U3 Ug | U3 UgqUs U3 U4 Us | U3 UgUg
u wuw | uyu H wwu | uyu
U3 Ug | U3 UgqUs Uq Us U3 U4 Ug
U3 uj Uz U3 H uj; U Uz H
Ug Us Ug Us
Uy Uz U3 Uz u3 Uz U3
UgUsUg | UgUsUg | UgUs5Ug
Us u3 Uy U3 Uy
Us Us Ug
Ug U4 Ug
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$6. (1% Set H= {u}, u, us, ug, us, ug, uz, ug} and T(uy) = {dy, d, d3}, T(up) = {ds, ds, ds},
I'(u3) = {d3, ds, ds}, I'(ug) = { ds, ds, ds}, I'(us) = {ds, dg, d7}, I'(ue) = {dy, dg},
['(u7) = {d7}, T'(ug) = {ds}.

So, denoting {ui, Ui+1,..., Uj.1, uj} by ui, we have

We have
OH Uy U [ U3 | U4 Us Ug u7 ug Hl(ul) = 0_1756,
u u13 u14 u15 u15 u17 u13 u58 U13 U57 U13
! w1 (uz) = 0.17470,
Ug Ug
U wle’luw’ | w | H w’ | owt | p(us) =0.1754978,
8 ~0.172
s we lul | u H ! | u® ug pi(ug) =0.1729,
Uy w | w [ w w | wlus | py(us)=0.1803,
Us U37 U38 U37 u38
U U58 Ll58 Us ],11(116) = 01813,
7 3
uy Us Us ui(uy) =0.175641 = wy(uy),
ug Up Usg

mi(ug) = 0.19073.
So pi(us) > pi(ue) > pius) > p(uy) = p(ur) > pi(us) > pi(uz) > p(us).

One obtains | H as follows

1H Ug 185 u3 ui uy Us Ug us
Ug | Ug | UgUn | U4 U2 Ug U2 Ug U2 U4 Uz U3 Ug Uz U3 H
u3 Uuszuju7 | uz3ujuy7 | Uiuy Us | Uy Uy Us Ug
185} 185} Uz U3 Uz U3 Uz U3 Uz us3 Uz us Uy Uz us Uy
upuy upuy Uju7Us | U7UsUe | U7 Us Ug Ug
u3 u3 u3 u3 usz ug uszupuy uszupuy
u;uy u;uy Us uy Us Ue Us Ue Ug
up upuy upuy upuy upuy upuy
Us Us Ue Us Ue Ug
u7 upuy upuy upuy upuy
Us Us Ue Us Ue Ug
Us Us Us Ug Us Ue
ug
Ug Ug Us Ug
us usg

from which  pa(u4) = pa(ug) = 0.2890, po(uy) = pa(ue) = 0.2724,

ta(uy) = wa(uy) = 0.247567, pa(us) = pa(us) = 0.2549. So we obtain o H.
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2H Ug us 185 Ug u3 Us ui uy
Ug |UgUg [ UgUg | UgUg | UgUg | Ug UgUy | Ug UgUn H H
UyUg | UxUg | Ug U3z Us | Ug U3 Us
ug Ugug | UgUg [ UgUg | UgUgUr | Ug UgUn H H
UzUg | UxUg | Ug U3 Us | Ug U3 Us
uz Uz2U6 | U2U6 | U2Ug UUs | U2UgU3 | Uz U U3
U3 Us U3 Us Usupu7 | Us uuy
Ue U2 Ug U2 Ug Uz Ug Uz Ug U3 | Uz Ug U3
U3 Us U3 Us Usuipu7 | Us upuy
us3 U3 Us U3 Us U3 Us U3 us
u; uy up uy
Us U3 us U3 us us us
u; uy up uy
u u; Uy u; uy
Uz ujuy

Hence we have :
H3(usg) = p3(ug) = ps(ur) = ps(ur) = 0.22619, ps(uz) = ps(ue) = p3(us) = ps(us) = 0.2197.

Setting P= {u4, usg, uj, u7}, Q = {us, us, uy, ue}, we find 3H

cLi 8 Ml Tl e el el Bl il From this, we obtain :
u ([ PLPIP P HIHITIH D o ) =0.166.
Ug P|P|P H|H H|H

u; P|PIH|H|H|H

uy P H|H|H| H

U QIQ|Q|Q

U QlQ|Q

u3 Q Q

Us Q

It follows 4H =T, whence 6(14%)= 4.
$7.(12°) LetH={u|1<i<9} and fori<7, set

['(ui) = { di, dix1, disa}, T(ug) = {ds}, T'(uy) = {do}.
We obtain
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oH | w U u3 Uy Us Ug Uy ug Uy
Uy | Wiuz | Ui Uz | U U u; Uz U; Uz U3 U; Uz U3 u; Uz U3 u; Uz U3 U; Uz Uus
usz uUszug | U3z Uy us3 Ug Ug Us UgU7 | Ug Us Ug Us Ug U7 Ug Ue U7 Ug u7 Ug
Us Us Ug U7 Ug Uo
[ Y) Uruz | upuz | upup up uz us up Uz us up uz u3 U U2 U3
Uslg | Uz U4 | U3 U4 U4 Us Ug U4 Us Ug H Ug Ug U7 Ugq U7 Ug
Us Us Ug u7 U7 ug ug
u3 uruz | upuz uruz u3 up U2 u3 up Uz us U U2 us
Usuyg | U3 U4 U4 Us Ug U4 Us Ug H Usg Us Ug | Ug UsU7 U9
Us Us Ug u7 U7 ug U7 Ug
Uy Uz Uus U U3 Ug | U2 U3 Ug | U2 U3 U4 Us Uz U3 Uy U U3z U4
U4 Us Us Us U7 Us Ug U7 Ue U7 Ug Us Ue U7 Us Ue U7 U9
Ue us Ug ug
Us U3 U4 Us U3 UgqUs5 | U3 UgqU5Ue U3 U4 Us U3 U4 Us
Ue U7 Ue U7 Ug U7 ug Ug Ueg U7 Ug Ug U7 Ug
Ug Ug U5 Ug Ug Us Ug Ug Us Ug Ug Us Ug
U7 ug U7 ug Ug U7 ug U7 ug Ug
u7 Us Ug U7y Us Ug U7y Us Ug U7 Ug
ug Ug ug Ug Ug
us U U7 Ug Ug U7 Ug Ug
U9 U7 Uo
From oH we have
pi(ug) = 0.1729 > py(u7) = 0.1648 > py(u;) = 0.1616 > py(uz) = 0.160 > py(ug) = 0.1599
> wi(ug) = 0.1597 > py(uz) = 0.159169 > py(us) = 0.157387 > p;(ug) = 0.159218.
From these data, we obtain ;H as follows
Hlu | uy u U3 Us ug Uy u Us
Ug | Ug Ug Ug Uy Ug U7 Ug Uy Ug U7 Ug Ug U7 U Ug U7 Up U3
u7 U u; us U; U3 Ug u3 Ug ug U3 Ug Ug Uy Ue Ug Uy Uy H
u7 u7 U7 ug u7 ug u7 ug u7 ug U7urusleg | U7Up U3zl Ug | U7 U U3 Ug
u3 U3 Ug U3 Ug Ug Ug Uy Uz Uy Ug Uz Us
U4
up U Up us | Urusle | Up U3 Ug U U3 Ue Ug U U3 Ug U U3 Ue Ug
Ug Uy Ug Uy Uy Uz Us U4
u3 u3 U3 Ug U3 Ug Ug U3 Ug Ug Uy U3 Ug U3 Ug Ug
Ug Uz Ug Uz Us Ug
Ug Ug Ug Ug Ue Ug Uy Ug Ug Up Uy Ug UgUr Us
Uy
ug ug ug U4 ug uz U4 ug U2
Us Ug
U4 Uy Uz U4 Up Us U4
185 185 Us U
Us Us
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H2(ug) = Ha(us) = 0.2740 > pa(ur) = pa(uz) = 0.261085 > po(uy) = pa(us) =
=0.250716 > pa(u3) = pa(ug) = 0.24495 > pu(ue) = 0.243116.

2H| w | us Uy u u ug u; ug Us
Ug | Us Us Us Ug UsUg | UslUg U7 Uz | UsUg U7 U2 | UsUg U7 | UsUgUy
Ug Ug u7 Uz u7 Uz u; Uy u; ug Uz U3 Ug us ug Uz H
U Uy U Ug
Us Us Us Ug Us Ug UsUg U7 Uz | UsUg U7 Uz | UsUg U7l | Us Ug Uy
Ug uz Uz uz7 Uz u; Ug up Uy U U4 U3 Ug Uz U H
Ug Uszug
u7 u7 Uy uy Uy uy Uy u7 Uy U7uUzU;Ug [ U7U2U7 | U7 U2 Ug Ug
u; Uy u; Uy us ug Ug U3 Ug | Ug U3 Ug
185} u7 Uy u7 Uy u7 Uy U7uUzu; Us | U7 Uz U; | U7 Uz Ug Uy
u; Uy up Uy us ug Usg U3 Ug | U4 U3 Ug
up u; Uy U Ug up Uy u; Uy uj U4 Ug
U3 ug U3 ug U3 ug
U4 U Ug up Uy u; Uy U Uy
U3 ug u3 ug U U3 Ug
us3 U3 us u3 ug U3 ug U
ug u3 ug U3 ug Us
Us U
From ,H we obtain p3(ug) = p3(us) =0.211805, ps(u7) = ps(uz) =0.205433,
]J3(111) = U3 (114) = 020504, 3 (U3) = u3(ug) =0.21 155, M3(u6) =0.24407.
Then we have ;H as follows
3H Ue Ug Us u3 ug 18] u7 Uy Uy
Ug | Ug | UgUg | UgUg Ug Ug Ujs Ug Ug Uj Ug Ug Us U Ug Us
Us Us U3 us usz ug U3 ug uuy u3 ug Uz uzy H H
Ug Ug Us | U9 Us Ug UsU3 UgUs U3 | UgUs U3 Ug | Ug Us U3 Ug | Ug Us UsUg | Ug U5 U3 Ug
us us Up Uy U Uy U uzujlg | Uy U7Uj U4
Us Ug U5 | Ug U5 U3 UgUs U3 | UgUs U3 Ug | Ug Us U3 Ug | Ug U5 U3 Ug | Ug Us UszUg
us us Uz Uy Uz Uy Uz U7 U1 Ug Uz U7 Ug Uy
u3 U3 usg U3 usg u3 ug uz uy u3z uguz uy uz ug up u3 ug un
Uz U Uy U7u; Uy
us uz us Uz uguz U7 | Uz ugUz Uy U3 ug up U3 ug up
Uz U Uy U7u; Uy
185} Uz Uy Uz Uy Uz U7 U1 Ug Uz U7 Up Uy
uy Uy uy Uz U7 U Ug Uz U7 U1 Uy
U U; Ug U; Ug
Uy U1 Uy
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It is possible to verify that the function ¢ : ;H — ;H defined as follows
o(uz) =uy,  ¢(us)=us,  @(ur)=us,

e(u) =us,  @(w)=u,  @(us)=us  G(u7) =uy,

o(u2) =u,  ¢(ue) = us,

is a hypergroup isomorphism.

It follows that the fuzzy grade of (1,°) is 2.

$8. (1% Set H={ul1<i<16}, D={d|1<i<l16}, T(w)={d, ds, ds},
I'(wy) = {da, d3, ds}, and

Vi: i<13, T(w)= {di di+1, dixa},

[(u14) = {dis, dis}, T'(uis) = {dis}, T'(uie) = {die}.

Since V 1, we have ujo ui= {y; | ['(w) N I'(w) # D}, it follows that we have
ujou;={uy,uyuz}, upouy={uy Uz us s},

u3 o uz3= { uy, Uz U3 U4 Us},

Vi: 4<i<13, uioui= { Ui, Ui, Ui U1, Uisa},

U140 Uja= { Uj3, U4, Ugs Uie),

Uis0 uys= { U3, Uig, Uis),

Ui60 Uie= { U4, U6}-

For gH we have the following table :
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oH Up | U2 | us | Ug | Us | Ug u7 ug U9 Ui ur ui2 ui3 Uiq uis Uie
3 ;S 3 6 7 g 3.9 3 10 11 3 12 3 13 3 4 3 15 3 16 3 15 3
u (up (up |up (U |ur (U (U Us | U Ug ur uy u; ug u; Uo up Ujo up un up uj3 u; uj3 U; U4 Ue
i 3 6 7 g 9 410 I I 12 4 13 4 14 z 13 416 1 15 z
u u (ur (U [ | W U u; Ue u uy u; ug ur Uy up Ujo u; un up U3 up ui3 u; U4 Uge
3 6 7 3 9 10 T 5 12 513 5 14 5 15 5 16 5 15 3
u3 u [(u (uw W U U up uy up ug u; Ug Uy Ujo up U Uy U3 Uy ui3 U Ui4 Uje
6 7 g 9 10 I 612 6_ 13 6 14 6_ 15 6_ 16 6_ 15 6
Uy W | | W u u u Uz ug Uz Ug Uz Ujo Uz uj Uz U3 Uz uj3 Uz U4 Uje
7 g 9 10 1 2 713 7 14 7 15 7 16 7 15 7
Us Uz | U3 u3 u3 u3 u3 us Uy U3 ujo usz uji u3 uj3 U3z uj3 U3 ui4 Uje
3 9 10 I 2 13 8 14 g 15 8 16 g 15 3
Ug Uy U4 U4 Uy Uy Uy U4 Ujo Ug Ug U4 U3 Ug Uj3 Ug U4 Uje
9 10 I 2 13 4 9 15 9 16 9 15 9
uy Us Us Us Us Us Us Us uj Us U3 Us U3 Us U4 Uje
10 1 2 I3 4 13 10 16 10 15 10
ug Ue Ug Ug Ug Ug Ug U U13 U U13 Us U4 Ule
11 2 13 iz 13 IT_ 16 15 11
Ug uy uy uy uy uz U7 Uj3 uy U7 U4 Uge
2 13 4 15 16 15 2
Uio ug ug ug ug ug ug Ug U4 Uje
I3 4 13 16 I3 4
ur Ug Ug Ug Ug Ug Ug Uje
4 3 16 13 14
up2 Ujo Uio Uio Uio Uio UWie
13 16 15 16
ui3 ur ur U1 ur
16 16 16
U4 ui3 ui3 ui3
13 16
Ujs ui3 ui3
Uie U4 Uie
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From gH we obtain p;(uis) = 0.15673, pi(uis) =0.13992, wi(uis) = 0.141293, py(u;) = 0.13867,
pi(uz) =0.134942, py(uis) = 0.134215, pi(us) =0.132574, pi(us) = 0.129700, py(us) = 0.128076,
pi(ue) = 0.127554, wi(uy) =0.126581, pi(uiz) =0.1283654, pi(ur) =0.126441,

pi(uio) = 0.126878, wi(ug) =0.12671, wi(ug) =0.126608.

For |H, set vi=uj6, V2=u14, V3=Uuy5, Va=Uuj, Vs=Uz, Vg=1U3, V7=1U3, Vg =U4, Vo =Uj2,

Vio = Us, Vi1 =Us, Vi2 = U0, Vi3 =Us, Vi4 = U9 Vi5s=U7, Vie = Uql.

V(i j), such that i<jset vi= {v; Vi+1,...Vj}. So we have vjo; vj = vi. For yH we have

V1 02 V] =V] 02 Vig =Vi6 02 Vie = {V1, Vie}, V202 V2 =V2 02 Vi5s =Vi5 02 Vis = {Va, Vis}. Generally,

Vi 02 Vi = Vi 02 Vi6-(i-1) = Vie6-G-1) 02 Vie-(i-1) = {vi, Vie-Gi-1) y.For 1<}, vioz Vi = U Vs 02 Vs,

i<s<j
Set P; = {vi, Vie, Vs, Vo}, P2 = {vo, vis, v7, Vio}, P3={v3, Via, Ve, Vi1}, Pa= {va, Vi3, Vs, vi2}.

Then for 3H, Vk: 1<k<14, wehave V(vj, V) € Py x Py, viozv;=P.

If s<t, V(vj,vj) € PsxP, wehave vjo3vj= U P, For 4H, setting

s<u<t

Q=P U P4, Q2=P; U P3;, we have V(v;, vj)) € Qi x Qj, viosvj =Q; U Q;.

By consequence, if 1#j, viosv;j=H and vjo4v; =Q; Since |Q1 |= | Q: | ,we have Vv; € Qq,

V vie Qa, Ma(vi) = pa(vy). It follows that sH =T (total hypergroup) and by consequence a(15'%) = 5.

REFERENCES

[1] Ameri R. and Zahedi M.M., Hypergroup and join space induced by a fuzzy subset, PU.M.A. vol. 8, (1997)

[2] Ameri R. and Shafiiyan, Fuzzy Prime and Primary Hyperideals of Hyperrings, Advances in Fuzzy Math., n. 1-2,
Research India Publications (2007)

[3] Ameri R., Hedayati H, Molaee A., On fuzzy hyperideals of I'-hyperrings, Iranian J. of Fuzzy Systems, vol. 6, n. 2,
(2009)

[4] Bakhshi M., Mashinki M., Borzooei R.A., Representation Theorem for some Algebraic Hyperstructures,
International Review of Fuzzy Mathematics (IRFM), vol. 1, n.1, (2006)

[5] Borzooei R.A., Jun Young Bae, Intuitionistic Fuzzy Hyper BCK- Ideals of BCK- Algebras, Iranian J. of Fuzzy
Systems, vol. 1, n.1, (2004)

[6] Borzooei R.A, Zahedi M.M., Fuzzy structures on hyper K-algebras, International J. of Uncertainty Fuzzyness and
Knowledge-Based Systems 112, (2), (2000)

[7] Corsini P., Prolegomena of hypergroup theory, Aviani Editore (1993)

[8] Corsini P., Join Spaces, Power Sets, Fuzzy Sets, Proc. Fifth International Congress on A.H.A. 1993, Iasi. Romania,
Hadronic Press, (1994)

38



Ratio Mathematica, 20, 2010

[9] Corsini P., Rough Sets, Fuzzy Sets and Join Spaces, Honorary Volume dedicated to Prof. Emeritus loannis Mittas,
Aristotle Univ. of Thessaloniki, 1999-2000, Editors M. Konstantinidou, K. Serafimidis, G. Tsagas

[10] Corsini P., On Chinese Hyperstructures, Proc. of the Seventh Congress A.H.A., Taormina, 1999, Journal of
Discrete Mathematical Sciences & Criptography, vol. 6 (2003)

[11] Corsini P., Fuzzy sets, join spaces and factor spaces, PU.M.A. vol. 11, n. 3, (2000)

[12] Corsini P., Properties of hyperoperations associated with fuzzy sets and with factor spaces, International Journal of
Sciences and Technology, Kashan University, vol. 1, n. 1, (2000)

[13] Corsini P., Binary Relations, Interval Structures and Join Spaces, Korean J.Math Comput. Appl. Math., 9(1) (2002)
[14] Corsini P., A new connection between Hypergroups and Fuzzy Sets, Southeast Asian Bulletin of Math., 27. (2003)
[15] Corsini P., Hyperstructures associated with ordered sets, Bull. Greek. Math. Soc. vol. 48, (2003)

[16] Corsini P., Cristea I., Fuzzy grade of i.p.s. hypergroups of order less or equal to 6, PU.M.A. vol. 14, n. 4, (2003)
[17] Corsini P., Cristea ., Fuzzy grade of i.p.s. hypergroups of order 7, Iranian J.of Fuzzy Systems, vol. 1, n. 2 (2004)
[18] Corsini P., Cristea I., Fuzzy sets and non complete 1-hypergroups, An. St. Univ. Ovidius Constanta, 13(1), (2005)

[19] Corsini P. and Leoreanu V., Applications of Hyperstructure Theory, Kluwer Academic Publishers, Advances in
Mathematics, n. 5, (2003)

[20] Corsini P. and Leoreanu V., Join Spaces associated with Fuzzy Sets, J. of Combinatorics, Information and System
Sciences, vol. 20, n.1. (1995)

[21] Corsini P., Leoreanu V., Fuzzy Sets and Join Spaces associated with Rough Sets, Circolo Matematico di Palermo,
S.1II, T. LI, (2002)

[22] Corsini P. and Leoreanu-Fotea V., On the grade of a sequence of fuzzy sets and join spaces determined by a
hypergraph, accepted by Southeast Asian Bulletin of Mathematics (2007)

[23] Corsini P., Leoreanu-Fotea V., Iranmanesh A., On the sequence of hypergroups and membership functions
determined by a hypergraph, J. of Multiple Valued Logic and Soft Computing, vol. 14, issue 6, (2008)

[24] Corsini P., Tofan 1., On Fuzzy Hypergroups, PU.M.A. vol. §, n. 1, (1997)

[25] Cristea 1., Complete Hypergroups, 1-Hypergroups and Fuzzy Sets, An. St. Univ. Ovidius Constanta, Vol. 10(2),
(2002)

[26] Cristea 1., A property of the connection between Fuzzy Sets and Hypergroupoids, Italian Journal of Pure and
Applied Mathematics, Vol. 21, (2007)

[27] Cristea 1., On the fuzzy subhypergroups of some particular complete hypergroup (II), accepted by Proc. of the 10th
International Congress on A.H.A., Brno, Czech Republic (2008)

[28] Cristea 1., Hyperstructures and fuzzy sets endowed with two membership functions, Fuzzy Sets and Systems, 160,
(2009)

[29] Davvaz B., Interval-valued fuzzy subhypergroups, Korean J.Comput. Appl. Math., 6, n. 1, (1999)
[30] Davvaz B., Fuzzy hyperideals in semihypergroups, Italian J. of Pure and Appl. Math., 8, (2000)
[31] Davvaz B., Fuzzy Hv-submodules, Fuzzy Sets and Systems, 117, (2001)

[32] Davvaz B., Interval-valued ideals of a hyperring, Italian J. of Pure and Applied Math., 10, (2001)

39



Ratio Mathematica, 20, 2010

[33] Davvaz B., Corsini P., Generalized fuzzy sub-hyperquasigroups of hyperquasigroups, Soft Computing, 10(11),
(2006)

[34] Davvaz B., Corsini P., Fuzzy n-ary hypergroups, J. of Intelligent and Fuzzy Systems, 18 (4), (2007)
[35] Davvaz B, Leoreanu-Fotea V., On a product of Hv—submodules, International J.of Fuzzy Systems, v.19 (2), (2008)

[36] Davvaz B., Corsini P, Leoreanu-Fotea V., Atanassov's intuitionistic (S,T)-fuzzy n-ary subhypergroups and their
properties, Information Sciences, 179 (2009)

[37] Dramalidis A, Vougiouklis T., Two Fuzzy geometric-like hyperoperations defined on the same set, Proc. of the 9th
International Congress on A.H.A., (2005), University of Mazandaran, Babolsar, Iran, Journal of Basic Sciences, 2008,

vol.4, n.1

[38] Feng Yuming, Algebraic hyperstructures obtained from algebraic structures with fuzzy binary relations. , Italian J.
of Pure and Applied Math. 25, (2009)

[39] Feng Yuming, L-fuzzy * and / hyperoperations, Fuzzy Seys, Rough Sets and Multivalued Operations and
Applications, International Sciences Press n.1, (2009)

[40] Feng Yuming, The L-fuzzy hyperstructures (X, A, V) and (X, Y, A), Italian J. of Pure and Applied Math. 26, (2009)

[41] Feng Yuming, P-Fuzzy Hypergroupoids associated with the product of Fuzzy Hypergraphs, accepted by Italian J.
of Pure and Applied Math., (2009)

[42] Feng Yuming, Interval-valued Fuzzy Hypergraphs and Interval-valued Fuzzy Hyperoperations, accepted by Italian
J. of Pure and Applied Math., (2009)

[43] Horry M., Zahedi M.M., Hypergroups and fuzzy general automata, Iranian J. of Fuzzy Systems, vol. 6, n. 2, (2009)

[44] Horry M., Zahedi M.M., Join Spaces and Max-Min general fuzzy automata, Italian J. of Pure and Applied Math.
26, (2009)

[45] Kehagias Ath., An example of L-Fuzzy Join Space, Rendiconti del Circolo Mat. di Palermo, vol. 51, (2002)

[46] Kehagias Ath., Lattice-Fuzzy Meet and Join Hyperoperations, Proc. 8th International Congress on A.H.A.,
Samothraki 2002, Edited by T. Vougiouklis, Spanidis Press

[47] Kehagias Ath., L-fuzzy Join and Meet Hyperoperations and the Associated L-fuzzy Hyperalgebras, Rendiconti del
Circolo Mat. di Palermo, vol. 52, (2003)

[48] Kehagias Ath., Serafimidis K, The L-Fuzzy Nakano Hypergroup, Information Sciences, vol. 169 (2005)

[49] Kyung Ho Kim, B. Davvaz, Eun Hwan Ro, On fuzzy hyper R-subgroups of hypernear-rings, Italian J. of Pure and
Applied Math.20, (2006)

[50] Leoreanu V., Direct limit and inverse limit of join spaces associated with rough sets, Honorary Volume dedicated
to Prof. Emeritus Ioannis Mittas, Aristotle Univ. of Thessaloniki, 1999-2000

[51] Leoreanu V., Direct limit and inverse limit of join spaces associated with fuzzy sets, PU.M.A. vol. 11, n. 3, (2000)

[52] Leoreanu V., About hyperstructures associated with fuzzy sets of type 2, Italian Journal of Pure and Applied
Mathematics, n. 17, (2005)

[53] Leoreanu-Fotea V., Leoreanu L., About a sequence of hyperstructures associated with a rough set, accepted by
Southeast Asian Bulletin of Mathematics (2007)

[54] Leoreanu-Fotea V., Fuzzy rough n-ary subhypergroups, Iranian Journal of Fuzzy Systems, vol. 5, n. 2, (2008)

[55] Leoreanu-Fotea V., Fuzzy hypermodules, Computers and Mathematics with Applications, vol. 57, issue 3, (2009)

40



Ratio Mathematica, 20, 2010

[56] Leoreanu-Fotea V.,Davvaz B., Roughness in n-ary hypergroups, Information Sciences, 178. (2008)

[57] Leoreanu-Fotea V., Rosenberg Ivo, Homomorphisms of hypergroupoids associated with L-fuzzy sets, accepted by
Journal of Multiple Valued Logic Soft Comput. (2008)

[58] Leoreanu-Fotea V., Davvaz B., Fuzzy Hyperrings, Fuzzy Sets and Systems, vol.160, issue 16 (2008)

[59] Maturo A. A geometrical approach to the coherent conditional probability and its fuzzy extensions, Scientific
Annals of University of A. S. V. M., "lon Ionescu de la Brad",Iasi XLIX, (2006)

[60] Maturo A., Alternative Fuzzy Operations and Applications to Social Sciences, International Journal of Intelligent
Systems, to appear.

[61] Maturo A., Squillante M., and Ventre A.G.S., (2006a), Consistency for assessments of uncertainty evaluations in
non-additive settings in: Amenta, D'Ambra, Squillante and Ventre, Metodi, modelli e tecnologie dell’informazione a
supporto delle decisioni, Franco Angeli, Milano.

[62] Maturo A., Squillante M., and Ventre A. G. S., (2006b), Consistency for nonadditive measures: analytical and
algebraic methods, in B. Reusch (ed.), Computational Intelligence, Theory and Applications, in Advances in Soft

Computing, Springer, Berlin, Heidelberg, New York.

[63] Maturo A., Squillante M., and Ventre A. G. S., (2009), Coherence for fuzzy Measures and Applications to
Decision Making, Proceeding of the Intern. Conference on Preferences and Decisions, Trento, 6th-8-th april 2009.

[64] Maturo A., Squillante M., and Ventre A. G. S., (2009), Decision Making, Fuzzy Measures, and Hyperstructures,
IV meeting on Dynamics of Social and Economic systems, April 14-18, 2009, Argentina, submitted to Advances and

Applications in Statistical Sciences.

[65] Maturo A., On some structures of fuzzy numbers, accepted for publication in Proceedings of 10th International
AHA Congress Brno, 3 - 9. 9. 2008.

[66] Maturo A., Tofan 1., Iperstrutture, strutture fuzzy ed applicazioni, Pubblicazioni Progetto Internazionale Socrates,
Italia-Romania, San Salvo. Dierre Edizioni

[67] Prenowitz W and Jantosciak J., Geometries and Join Spaces, J. reine und angewandte Math. 257, (1972)

[68] Serafimidis K., Konstantinidou M., Kehagias Ath., L - Fuzzy Nakano Hyperlattices, Proc. 8th International
Congress on A.H.A., Samothraki (2002), Spanidis Press

[69] Serafimidis K., Kehagias Ath., Konstantinidou M., The L-Fuzzy Corsini Join Hyperoperation, Italian Journal of
Pure and Applied Mathematics, n. 12, (2003)

[70] Stefanescu M., Cristea 1., On the Fuzzy Grade of Hypergroups, Fuzzy Sets and Systems, (2008)

[71] Tofan I., Volf C., On some connections between hyperstructures and fuzzy sets, Italian Journal of Pure and
Applied Mathematics, n. 7, (2000)

[72] Zadeh L.A., Fuzzy Sets, Information and Control, 8, (1965)

[73] Zahedi M.M., Bolurian M., Hasankhani A., On polygroups and fuzzy subpolygroups, J. of Fuzzy Mathematics,
vol. 3, n.1, (1995)

[74] Zahedi, MM, Hasankhani, A, F-polygroups (II), Information Sciences, v 89, n 3-4, Mar, 1996,
[75] M. M. Zahedi, L. Torkzadeh: Intuitionistic Fuzzy Dual Positive Implicative Hyper K- Ideals. WEC (5) 2005

[76] Zhan Janming, Davvaz B., Shum K.P., A new view of hypermodules, Acta Mathematica Sinica, English Series
23(8), (2007)

[77] Zhan Janming, Davvaz B., Shum K.P., On fuzzy isomorphism theorems of hypermodules, Soft Computing, 11,
(2007)

41





