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ABSTRACT. In this paper we characterize hyper MV-algebras in which 0 or
1 are scalar elements . We prove that any finite hyper MV-algebra that 0
is a scaler element in it, is an MV-algebra. Finally we characterize hyper
MV -algebras of order 2 and order 3.
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1. Introduction

The concept of an MV-algebra was introduced by C.C. Chang in 1958 [2] to prove
the completeness theorem of infinite valued Lukasiewicz propositional calculus. The
hyper structure theory was introduced by F. Marty at 8th congress of Scandinavian
Mathematicians in 1934 [4]. Since then many researchers have worked in these
areas[1,6]. Recently in [3], Sh. Ghorbani and et.al applied the hyper structure
to MV-algebras and introduced the concept of a hyper MV-algebra which is a
generalization of an MV -algebra and investigated some related results. In paper
[5] authors defined (weak)hyper MV-ideals in hyper MV-algebras. In this paper
we want to find conditions that a hyper MV -algebra becomes an MV -algebra. We
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prove that a hyper MV -algebra that 1 is a scalar element on it is an M V-algebra.
Also we characterize hyper MV -algebras in which 0 is a scalar element.

In the next section, some preliminary theorems and definitions are stated from [3]
and [5]. In section 3, we characterize hyper MV -algebras in which 0 or 1 are scalar.
Also we obtain conditions under which a hyper MV-algebra is an MV-algebra. In
section 4, we characterize hyper M V-algebras of order 2 and order 3 and we obtain
three non-isomorphic hyper MV -algebras of order 2 and thirty-six non-isomorphic

hyper MV -algebras of order 3.

2. Preliminaries

An MV-algebra is an algebra (A, ®,*,0) of type (2,1,0) satisfying the following
equations:

(MV1)z®(yd2)=(r@y)® 2,
(M
(M

(MV4) x

(M

(MV6) (z*@y) Qy=(y" ®z) Dz
for all z,y, z € A.
Consider the real unit interval [0, 1] and for all z, y € [0, 1], define 2®y = min{l, z+
y} and z* = 1 — 2. Then ([0, 1],®,*,0) is an MV-algebra. The rational numbers
in [0,1] and the n-element set L, = {0,1/(n — 1),...,(n — 2)/(n — 1),1}, for each
integer n > 2, yield examples of subalgebras of [0, 1].
For any two elements x and y of an MV-algebra (A, ®,*,0), define x < y if and

only if 2* @ y = 1, where 1 := 0*. Then < is a partial order, called the natural
order of A.

Definition 2.1. [3] A hyper MV-algebra is a nonempty set M endowed with a

99 %9

hyper operation ” @ ”, a unary operation and a constant 70”7 satisfying the

following axioms:

(MVD) z® (yd®z)=(zdy) &z
(MV2)zy =y &z,

(hMV3) (z*)* = =z,
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(hMV4) 0* € z & z*,

(hMV5) 0* € z & 0%,

(hMV6) (z* @ y)* @y=(y* @) ®x,

(hMV7) if 0* € z* @y and 0* € y* @ x, then x = y.
for all z,y,z € M.

Let M be a hyper MV-algebra, x < y is defined by 0* € x* @ y, for all x,y € M
and for every A, B C M, we define A < B if and only if there exist a € Aand b € B
such that a < b. Also, we define 1 := 0%, A* := {a*|a € A} and A® B := U adb,

acA
beB

for every A, B C M.
Let [0, 1] be real unit interval. We can see that ([0, 1], ®,*, 0) is a hyper M V-algebra,
where z @ y = [0, min{l,x + y}] and 2* = 1 — z, for all z,y € [0, 1].

Proposition 2.2. [3] Let (M, ®,*,0) be a hyper MV -algebra. Then for all x,y,z €
M and for all nonempty subsets A, B and C of M the following statements hold:
(a1) (Ao B)®eC=Ad (BaC),

Qg (A*)* = A,

(

(

(

(

(

(a7) A C B implies A < B,
(

(

(a10) 0@ 0 = {0},

(

A hyper MV-algebra (M,®,*,0) is called nontrivial if M # {0}. It is clear that
a hyper MV-algebra is nontrivial if and only if 0 # 1. In this paper, we consider
nontrivial hyper MV-algebras. An element a € M is called a scalar element, if
la® x| =1, for all x € M.

Let (M;,®1,*1,01) and (Msy, ®2,*2,02) be two hyper MV-algebras . A bijection
f+ My — Ms is said to be an isomorphism, if for all x,y € M: (i) f(0) = 0, (i)
flz@1y) = £(2) @2 (), (i) f@@™) = (F(@)".
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3. Hyper MV-algebras in which 0 or 1 are scalar elements
In the rest of this paper, we denote a hyper MV -algebra (M, ®,*,0) by M.
Theorem 3.1. Ifx <y andy € 0@ a, for a,xz,y € M, then r < a.
Proof. By x < y we have:
lex"pyCar" e (0da) =0 (2" D a).

Thus there exists t € z* @ a such that 1 € 0B ¢t = 1* ® ¢, so we get that 1 < t.
Since t < 1, then t = 1. Thus 1 € z* & a, that is z < a. O

By the above theorem and y < y we have:
Corollary 3.2. Ify € 0@ a, fora,y € M, then y < a.
Theorem 3.3. I[fx € 0®a and z* < x, for z,a € M, then a* < a.
Proof. By hypothesis we have:
lezdzCza(0®a)=0® (a® ).

Then thereis s € a®@ x such that 1 € 0 s =1"@ s and we have 1 < s, by s < 1,
we get that s = 1. Thus

l=s€2®aC(0®a)®a=0&(aDa).

Hence there exists [ € a @ a such that 1 € 061 = 1* @1, that is [ = 1. Therefore
lead®a=(a") Pa,ie. a* Ka. O

Example 3.4. Let (M, ®,*,0) be an MV-algebra. Define a hyper operation @ on
Mbyzd y= {zx @y}, for all z,y € M. Then (M, @ ,0) is a hyper MV -algebra.

The condition (hMV7) is necessary in any hyper MV-algebra. Since hyper MV-
algebras are a generalization of MV -algebras, then hyper MV-algebras whose all
elements are scalar should be MV -algebras. By the following example, we show that
if the condition (hMVT7) is deleted from the definition of a hyper MV-algebra,we
obtain a hyper MV -algebra whose all elements are scalar, while it is not an MV-

algebra.
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Example 3.5. Consider the following tables on M = {0,a,1}:

o0 a 1

0o {1} {11 {1 “lo o 1
a | {1} {1} (1 1 a0
Lo {1} {1} {1}

Then (M, ®,* ) satisfies in the axioms (hMV1)-(hMV6) while it does not satisfy in
the axiom (hMV7), since 1 € 0* @1 and 1 € 1* @0, but 0 # 1. Also M is not an
MV -algebra, since a ®0 =1 # a.

Note that in a hyper MV-algebra M, if |x Dy| =1, for x,y € M, ie. z®y = {a},
for a € M, we denote by x ® y = a.

Lemma 3.6. Let (M, ®,*) be a hyper MV -algebra . If |x®y| =1, for allz,y € M,
then (M, ®,*) is an MV -algebra.

Proof. The proof is easy. O

Theorem 3.7. Let 1 be a scalar element in a hyper MV -algebra M. Then |z®y| =
1, for all x,y € M. Hence M is an MV -algebra.

Proof. By (hMV6) and Proposition 2.2 for a € M we have:
lea"®aC(0®a) a=1"®a) " ®a=(a"®1) " ®l=1"®1=1.

Thus a* ®a =1, foralla € M. Let x,y € M and e, f € 2 ®y. Then by (hMV1)
and (hMV6) we have:

oy ooy =((20y) @r)dy
= (oY) oy)oy
= (@ oy) ol oy
=(z*® y) ®l1=1.

Since e*® f, f*®eC (z@y)* ® (rDy) =1, we obtain e* & f= f* §e =1, that
ise< fand f < e. Hence e = f. Thus |z ® y| = 1, for all z,y € M and so by
Lemma 3.6, M is an MV -algebra. O

Theorem 3.8. Let 0 be a scalar element in a hyper MV -algebra M. Then 0,z &
1&z, for allz € M — {1}.
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Proof. Let x € M —{1}. If x =0, then 0 ¢ {1} = 1®0. Now let = # 0. By (hMV6)

we have:

lIdz)®z=0"d2r)"®r=("00)*®0=cd0=2. (I)
Ifo0el®z, then0eldr =002 C (1Dx)*®x=2aand so x =0, which is a
contradiction. If x € 1 ® x, then

lez"rgzC(lx) @r =12
Hence x = 1, which is a contradiction. Therefore 0,z ¢ 1¢x, forallz € M—{1}. O

By putting = 1 in (I) of the proof of Theorem 3.8, we can obtain if 0 is a scalar,
then 0 ¢ 1@ 1.

Theorem 3.9. Let 0 be a scalar element in a hyper MV -algebra M and x,y € M.
If y e 1@ x, then:

(i) z®y* ==z,

(i) 1o y*)* @z =z,

(tii) Dy =x® 1,

(v) x £ 1 impliesx ¢ 1Dy,

(iv) 2* <y and y* < .

Proof. (i) Since 0 is a scalar element, by the proof of Theorem 3.8 we have (1 &
2)*®x =z Thus y € 1 &z implies y* ®z = x.
(ii) By (i) and (hMV6) we have:

r=y or=ya0)o(0or)=0"ay) oy dr=>18y") G

(iii) By hypothesis we get :

rDy=(y*
(y*

) Dy
= y) e
= ((y

S
D
S0 Dy D
1)yel)ex
)*@z) o1
=z ®1.

(iv)Let x #1 and € 1@ y. Then by (iii), s Gy=y®landsoz Gl =y ® 1.
Hence z € 1 @ y, implies that x € 1 ® x, which is a contradiction by Theorem 3.8.
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(v) By (iii) we obtain 1 € z @y = (2*)* Dy = (y*)* @ x, that is z* < y and
YL . O

Theorem 3.10. Let 0 be a scalar element in a hyper MV -algebra M. Then 1¢1 =
1.

Proof. We have 1 € 1@ 1. If 1 #b € 1® 1, then by Theorem 3.9 part (iii),
bd1l=1&1and so b € bd 1, which is not true by Theorem 3.8. Therefore
1el1=1. O

Theorem 3.11. Let 0 be a scalar element in a hyper MV -algebra M and x* = x,
forallz € M. Then |z ®y| =1, for all z,y € M. Moreover M = L3 = {0,1/2,1}.

Proof. We show that 1 is a scalar element in M and so by Theorem 3.7 [z @ y| = 1,
for all z,y € M. By Theorem 3.10 we have 1®& 1 =1. Now let 1 #y € 1 @ z for
x € M —{1}. Then by Theorem 3.9 part (iv) we obtain x = 2* < yand y = y* < z
and so x = y. Hence x € 1 @ z for z # 1, it is not true by Theorem 3.8. Therefore

1@ x =1, that is 1 is a scalar element. O

Theorem 3.12. Let M be a hyper MV -algebra and x @ z* = 1, for oll x € M.
Then M is an MV -algebra.

Proof. First we show that 0 is a scalar element in M. Let a € M. We have a € 0®a.
If € 0® a, then

2P C0®a)Pa* =00 (a®a*)=001=040"=1.

So xz @ a* =1, that is a < z. Since z € 0 @ a, by Corollary 3.2 we have z < «a
and so £ = a. Therefore 0 & a = a, i.e. 0 is a scalar element, so by Theorem 3.10,
1®1=1. Now we show that 1 is a scalar element in M. Let z € M — {1}. Then
lel@a* impliesthat 1®z C (1@ z*)dax=1®(z*Pz) =161 = 1. Hence
1®x =1, for x # 1, that is 1 is a scalar element. Therefore by Theorem 3.7, M is
an MV-algebra. O

Theorem 3.13. Let 0 be a scalar element in a hyper MV -algebra M. Then |1&z| =
1 orz @1 is an infinite subset of M, for all x € M.

Proof. Let x € M. If x =1, then 11 =1 and so |1 @ x| = 1. Now let « # 1. Since
1€ l1®ua, then |1dz| > 1. Let [1d x| # 1. We show that |1® x| # n, for alln € N.
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By induction, for n =1 we have |1® z| # 1. If |1 @ | = 2, then 1 ® = = {1, y}, for
y € M —{1}. So by (hMV1) we have

Ly} =ler=(eler=la(ler)=(1al)uley) ={}U(lay).

Hence y € 1 @y which is a contradiction by Theorem 3.8. Now let induction is true

forn. f [1® x| =n+1, then 1 ®x = {1,a1,a2,...,an}. So
{1,a1,a2,..,a,}=10z=101d2x)=101) U1 Sa)U..U(1 S ay).

Thus there is ap, 1 < k < n such that |1 ® ax| # 1. Also if |1 & a;| = 1, for all
1<j<mn,j#k thenl1®a, =1z and so ar € 1@ ag, that is not true.
Hence there exist ag,a; € 1 @z, t # k, such that |1 @ ax| # 1 and |1 @ a4 # 1.
Since ar, € 1 ® ap and a; € 1 ® a;. Then |1 @ ax| < n, which is a contradiction by
hypothesis of induction. Therefore |1 ® z| # n + 1. O

Corollary 3.14. Let 0 be a scalar element in a finite hyper MV -algebra M. Then

1 is a scalar element.
By the above corollary and Theorem 3.7 we have:

Corollary 3.15. Let 0 be a scalar element in a finite hyper MV -algebra M. Then
M is an MV -algebra.

Open problem. If 0 is a scalar element in an infinite hyper MV -algebra. Is M an
MV -algebra?

4. Hyper MYV-algebras of order 2 and order 3

Theorem 4.1. There are three non-isomorphic hyper MV -algebras of order 2.

Proof. Consider M = {0,1}. Since M must be a hyper MV-algebra, we have
0®0=0. Also1 € 0@ 1, hence 01 =10or0®1=1{0,1}. f0d1 =1, then 0
is an scalar and so 1 @1 = 1, by Corollary 3.14. If 0 1 ={0,1}, by 1 € 1® 1, we
have 1¢1=1or 1®1={0,1}. By considering each case for 1 ® 1, we can obtain
a hyper MV -algebra. Therefore we have the following hyper MV -algebras and we

can check that they are non-isomorphic.

oo 1 e | o 1 e | o 1
0 | {0} {1} 0 | {0y {0,1} 0 | {0} {0,1}
1| {1 1] 0,13 {1} 1| {0,1} {0,1}
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O
Theorem 4.2. There are thirty-six non-isomorphic hyper MV -algebras of order 3.

Proof. Let M = {0,b,1}. Then the following tables show a probable hyper MV-
algebra structure on M:
oo b 1
0 a1 a1s * ‘ 0 b 1
1

0
b a1 Q22 423 ‘
1

azi1 asz ass

Since 1 € b, then 1 € 1* b =0®b = a1 and so 1 € a15. By (hMV5) and (hMV4)
we have 1 € a13NaszNazzNaze and by (WMV2) a15 = asy, as1 = a12 and azz = ass.
Also by Proposition 2.2 we have b € b @ 0, thus we consider two cases:
case 1: 0 b=1>, case 2: 0@ b= {0,b}.
In case 1, if [0® 1| = 1, then 0 is a scalar and so by Corollary 3.14, asy = ass =
a1 = agz = azz = L.
If |0 1] > 1. Then by (hMV6) we have :

0pl1Cc(hal) dl=0d0b)"®b=bdb, (1)

1ab)*db=0"®b)* b= (bD0)* ®0=bD0=>b. (2)
By (1) and (2) we get that 0,0 ¢ 1 @ b and thus asy = 1. Hence

bab)al=babal)=bal=1 (3)

it implies that 0 € b@ b, so by (1), 0 € 0@ 1. Thus a;3 = {1,b} and so by (1),
aze = {1, b}, also by (3), we get that agg = 1. Hence by hypothesis we have :
Oel)el={lel=1and0d(1el)=0&1={1,b}
thatis (0p1)®1#0® (1@ 1), i.e. (hMV1) does not hold. Thus in case 1, we have
only one the following hyper MV -algebra.
e |0
0 0

_ o
_ o
— = o | o
Y
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In case 2, we consider the following subcases :
(a)bdb=1, (b)bdb=1{0,1}, (c)bdb={1,b}, (d)b@db=1{0,b1}.
(a) By (hMV1) and (hMV6) we have:

1e0=(baeb)®0=02 (b®0)=b®{0,b} ={0,b,1},
leob=0bab)u(lab)=0db)"db=(bd1)*®1={0,b,1},
lel=(bdbd)el=bpbal)=bs{0,b,1} ={0,b,1}.
Therefore in this case we have the following hyper M V-algebra
| o b 1
0 0 {0,b} {0,b,1}
b {0,b} {1} {0,b,1}
1 |{0,b,1} {0,b,1} {0,b,1}
(b) By (hMV1) and (hMV6) we obtain:

{0tu(0®1)=(badb)d0=0ba (bd0)={0,b1} = {1,0} C0B1, (4)
beO0plC (bl dl=0ab)*"db={1,b}eb=1ad)U{0,1}, (5)
{0,1,b} =(100)®b=1000b)=10{0,b} =(10)U(1db) (6)
(0,0} =b20C(081)@0=000)al=001 (7)
By (4) and (7) we get that 0@ 1 = {0,b,1} and also by (5) we have {1,b} C 1@ b.
If19b={1,b},since 1dl)db=1a(1dd) =1a{1,b} = (1d1)U{1,b}, we get
that 1@ 1 # {1,b}. While we can check that 1@ 1 = {1},{0,1} or {0,b,1} Also for
1®b={0,b,1}, we can obtain 4 cases for 1® 1, thatis 1®1 = {1}, 1®1={0,1},
lol={1,b}or1®1=1{0,b1}.

Therefore in this case we have 7 non-isomorphic hyper M V-algebras:

e | o b 1 o | o b 1
0 {06} {0,b1) 0 0 {06} {0,b1}
b | {06} {01} {1,b} b | {06} {0,1} {1,b}
1| {0,613 {16} {1} 1| {0,613 {16} {0,1}
| o b 1 | o b 1
0 0 {06} {0,b1} 0 0 (0,6} {0,b,1}
b | {06} {01} {1,b} b | 0,6} {0,1} {0,1,b}
1| {0,6,1) {1,6} {0,b,1} 1| {0,613 {0,1,0 {1}
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| o b 1 e | o b 1
0 0 (0,6} {0,b,1} 0 0 (0,6} {0,b,1}
b | 0,6} {0,1}  {0,1,b} b | {06} {0,1} {0,1,b}
1| {0,613 {0,1,61 {0,1} 1| {0,613 {0,1,6)  {b1}
e | o b 1
0 0 0.6} {0,b,1)
b | 0,6} {0,1}  {0,1,b}

—_

{0,6,1} {0,1,6} {0,b,1}
(c)If0@l1={1},then (182 1)*®1=(040)"®0=160={1},s00¢ 1 1. By
(hMV6) we have

(LB}U@b) =" &b ab=(bal) &L (8)

Ifbeldl, thenb® 1l =1. Sob e 061, which is not true. Thus b € 1 G 1
and so 1 ®1 = {1}. By (8) we can obtain b® 1 # 1 and b® 1 # {0,1}. Also
1eb=(1®0)@b=(1®b)®0 implies that if b€ 1 @b, then 1 b= {0,b,1}. By
considering 1 ® b = {0,b,1} and some manipulations we can obtain the following
hyper MV -algebra:
| o b 1
0 {0,b} {1}

{0,6} {1,b} {0,1,b}

1y {o1by {1
If0® 1= {01}, then by (8), 01 C (14 b)U{1,b} and so 0 € 14 b. Also
{0,0,1} = (190)®b = (19b)®0 implies that 1db = {0,b,1}. Since 1D 1)*P1 =
1®0={0,1},s0b g 1@ 1. Weobtain 1®1 = {1} or 1®1 = {0,1}, in each
case we can check that M is a hyper MV-algebra. So we have 2 the following

— o o B

non-isomorphic hyper MV -algebras.
e | o b 1
0 0 {0,b} {0,1}
b 1 {00}  {1,6} {0,0,1} {o,0}  {L,0} {0,b,1}
1 j{o,1} {o0,0,1} {1} {0,1+ {o0,0,1} {0,1}
Ifbe0®1, thenby (000)p1=(041)®0 we get that 091 ={0,b,1}. By

o b 1
0 {0,0} {0,1}

— o oD

1@b) ®b=(ba0) ®0=1{0,b1}, (9)
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we get that 1@ b # 1. Also by (8) we can obtain 0 € 1@ b and so {0,1} C1®b. If
1®b=1{0,1}, then by (1®1)®b=(1®b)®1={0,b,1}, we have 1 ®1 # 1. Thus
1®1=1{0,1},{1,b} or {0,b,1}. So by some manipulations we can obtain 3 hyper
MYV-algebras. If 1 ® b = {0,b,1}, there are four cases for 1 ® 1. So in this case we
have 7 non-isomorphic hyper MV -algebras.

e | o b 1 e | o b 1
0 0 {06} {0,b1} 0 0 {06} {0,b1}
b {0,6}  {1,8} {0,1} b {0,6} {1,0} {0,b}
1| {0,6,1} {0,1} {0,1} 1] {0,6,1}) {0,1} {b1}
e | o b 1 e | o b 1
0 0 {0,b} {0,b1} 0 0 0,6} {0,b,1}
b {0,6)  {1,6)  {0,1} bo| {06} (1,6} {0,1,b)
1 {0,613 {01} {0,1,5) 1 {061} {0,1,8)  {0,1}
e | o b 1 e | o b 1
0 0 (0.6} {0,b,1} 0 0 (0,6} {0,b,1}
bl {0} {LB} {0.b,1) bl {00} (1B} {0,1,5)
1] {0,6,1} {0,6,1}  {1,b} 1| {0,6,1} {0,1,6} {0,,1}
e | o b 1
0 0 (0,6} {0,b,1}
bl {00} (1B} {0,1,5)
1] {0,6,1} {0,1,6} {1}

(d) by (9) we have 1@ b # 1. Also
{0,b,1} =(1*@b)*@b=(1d®b)*®1. (10)

If1@b = {0,1}, then 1®1)U(0®1) = {0,b6,1}. If0&1 = 1, then 11 = {0,b,1},
it is not true, since the equality (1® 1)*® 1 = (0@ 0)* & 0 does not hold. If
0@ 1 ={0,1}, then {0,0,1} = (0@ 1) @b = (0®b) &1 = {0,1}, it is not true.
Similar to the above argument for (c), if b€ 0® 1, then 0 1 = {0,b,1}. We can
consider 4 cases for 1&1,i.e. 1d1=1,{0,1},{1,b} or {0,b,1}. Therefore we have
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4 the following non-isomorphic hyper MV -algebras.

o b 1 & 0 b 1
0 0 {0,6}  {0,b,1} 0 0 {0,6}  {0,b,1}
b | {06} {0,1,b} {0,1} b | {06} {0,1,b} {0,1}
1 {061} {01} {1} 1 [{0,b,1} {0,1}  {0,1}
o b 1 & 0 b 1

0 0 {0,6}  {0,b,1} 0 0 {0,6}  {0,b,1}
b | {06} {0,1,b} {0,1} b | {06} {0,1,b} {0,1}
1 [ {0,b,1} {0,1}  {b,1} 1 [{0,6,1} {0,1} {0,1,b}

If 1@ b= {1,b}, then by (10),0 € 0@ 1. If 0 1 = {0, 1}, similar to the above
argument b 1@ 1,s0 1@ 1=1or {0,1}. If 0 1 = {0,1,b}, we can consider 4

cases for 1@ 1 and so we have 6 the following non-isomorphic hyper MV -algebras.

e | o b 1 o | o b 1

0 0 (0,6} {0,1} 0 0 (0,6} {0,1}

bo| {06} {0,1,6} {1, b | 0,6} {0,1,6} {1,B)

1 {061} {15} {1} 1 {061} {15} {0,1}
| o b 1 s | o b 1
0 0 (0,6} {0,b,1} 0 0 (0,6} {0,b,1}
bo| 0,6} {0,1,8) {1, bo| {06} {0,1,6}  {1,B)
1 {0,61) {15} {1} 1 {061} {1} {01}
| o b 1 s | o b 1
0 0 (0,6} {0,b,1} 0 0 (0,6} {0,b,1}
bo| 0,6} {0,1,) {1, bo| {06} {0,1,6}  {1,B)
1 {0,6,1)  {1,B)  {L,b} 1 {0,6,1)  {1,b)  {0,1,b)

If 1®b=1{0,1,b}, we have the above cases for 0 @ 1 and additional case for 0 ® 1,

ie.

0é 1 =1, in this case we have 1 &1 = 1.

So we obtain 7 the following
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non-isomorphic hyper MV -algebras.

e | o b | e | o b 1
0o o {06 {1} 0 o {05} {01}
b | {06} {0,1,b} {0,1,b} b | (0,0} {0,1,6) {0,1,}
1| 1 {010 {1} 1| {01} {0,1,5) {1}
e | o b 1 e | o b 1
0o o {05} {01} 0 0 (0,6} {0,1,b)
b | (0,6} {0,1,b} {0,1,b} b | {06} {0,1,6} {0,1,b)
1 {01} {0,1,5) {0,1} 1 {0,1,8) {0,1,6} {1}
| o b 1 e | o b 1
0 0 (0,6} {0,1,b} 0 0 (0,6} {0,1,b}
b | 0,6} {0,1,6} {0,1,b} b | 0,6} {0,1,6} {0,1,b}
1 {0,1,6}) {0,1,6} {0,1} 1 {0,1,6) {0,1,6} {1,b}
e | o b 1
0 0 (0,6} {0,1,b)
b | {06} {0,1,6} {0,1,b)
1 {0,1,6) {0,1,6} {0,1,b}

By defining of isomorphism, it is easy to see that the above hyper MV -algebras are

not isomorphic. O

5. Conclusion and Future Research

In this paper, we find some conditions which a hyper MV-algebra is an MV-
algebra. For this purpose we consider hyper MV -algebras which 0 or 1 is scalar on
them. Then hyper MV -algebras of order 2 and order 3 are determined. Application
of this paper is to find more hyper MV -algebras which are not MV -algebras.
Important issues for future work are
(i) Characterization of hyper MV-algebra with at least one scalar which this scalar
is not 0 or 1.

(ii) Characterization of hyper MV-algebras of order more than 3.
(iii) Find an algorithm for computing hyper MV-algebra.
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