Galoitica: Journal of Mathematical Structures and Applications (GIMSA) Vol 11, No. 02, PP. 44-49, 2024

The Mathematical Formulas of 2-Cyclic Refined Duplets and
Triplets

Josef Al Jumayel'”, Ahmad Khaldi?
Faculty of Science, Beirut Arab University, Beirut, Lebanon
2Mutah University, Faculty of Science, Jordan

Emails: Josefjumayell13@gmail.com; khaldiahmad1221@gmail.com

Abstract

This work is dedicated to studying the problem of computing 2-cyclic refined neutrosophic duplets and triplets in
the 2-cyclic refined neutrosophic ring of real numbers, where we present four different formulas that describe all
possible duplets in this extended ring. Also, we present four different formulas for the computation of related
triplets in the same ring.
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1. Introduction

The concept of neutrosophic sets and neutrosophic structures is considered one of the most recent mathematical
concepts with applications in many different scientific fields [1]. The n-cyclic refined neutrosophic structures were
first defined in [9], where algebraic structures related to this definition were studied, such as rings and modules.
Also, the groups and spaces generated by these mathematical systems were studied in [9-12,14]. Then in [2-4],
some famous algebraic problems were studied for the n-cyclic refined neutrosophic rings, where some conjectures
were put forward that discuss the classification of the group of units such as generalized VVon Shtawzen's conjecture

[5].

The problem of the group of units for 3-cyclic and 4-cyclic refined neutrosophic rings of integers was studied by
many researchers [7-8, 13], where it was classified in [6] as a proof of first and second VVon Shtawzen's conjectures.
In [15], the problem of finding idempotent elements in some n-cyclic refined neutrosophic rings was studied and
handled. The concept of neutrosophic duplets and triplets has been defined and studied by many authors, see [16-
18].

In this work, we present a solution for the duplet and triplet problem in the 2-cyclic refined neutrosophic rings,
where we present four different formulas that describe all possible duplets in this extended ring. Also, we present
four different formulas for the computation of related triplets in the same ring.

2. Main discussion
Definition:

Let R,()={ag+a s +ayl,;a,€R, 1, =1,L,=1,L11,=0L1; =I1;} be any 2-cyclic refined
neutrosophic ring, then (x,y) € R,(I) is called aduplet if and only if xy = yx = x with y acts as an identity,
andx # 0.
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Discussion:
For a commutative 2-cyclic refined neutrosophic ring R, (I), we have:
Forx = xo +x.I; + x,1,,y = yo + y11; + ¥y, I, with y acts as an identity: xy = x implies:

Xo0Yo = Xo €Y)
XoY1 + X1Yo + X1Y2 + X291 = %1 (2)
XoY2 T X2Y0 T X1Y1 T X2Y2 = X3 3

The previous system of equations can be formulated as:

Xo0Yo = Xo
(o + 31 +2x)(Vo +y1 +¥2) =% + X1 + x5
(X0 = %1 +2) (Yo — Y1 +¥2) =X — X1 + X

Thus (xo, ¥0), Cfco X1 » Xi=o Vi), (Xo — X1 + X2, Y0 — y1 + ¥2) are duplets in R with yo, X720 v;, ¥o — y1 + 2 act
as identities.

Remark:

For a ring with unity, we have to say that (x,y) is a non-trivial duplet if xy = xand y # 1,x # 0.
Duplets in Z,(I):

Let Z,(I) = {ay + a,I; + a1, ; a; € Z } be the 2- cyclic refined neutrosophic ring of integers, then:

1) x0Yg =% ©xo=00ry,=1
) (xo+x1+ ) Wo+ Y1t y) =X +x+ X, S x+x, +x,=00ry,+y; +y, =1
Do —x1+x) Yo —V1+Y2) =X — X1+ X, S X —x . +x,=00ry,—y; +y, =1

xo =0 Yo =1
For{ixo+x;+x;, =0 or jy,+y;+y, =1, weget: x =0 ory = 1which are the trivial duplets.
X =% +x,=0 Yo—y1+y., =1

We have to discuss the non-trivial cases:

Forx, =c#0,xy + x1 +x, = x9 — x; + x, = 0, we get:
x; =0,x, =—c, thenX=c—cl,;c€Z

Also,yo =1, yo+y1+y2=b, yo—y1+y.=d

Hence:y; = (b —d),y, =5 (b+d)—1 ;b—d € 2Z
SothatY = 1+2(b—d) + G(b+d) - DI,

xX.y=c +%(bc —do)l; + E(bc +dc) —c] I, —cl, —%(bc —do)l; + [%(bc +dc) + c] I, =c—cl, = x,
thus, the first duplet is (c — cl,, 1 +§(b —d); + E b+d) - 1] I).

Forx0=c¢0,x0+x1+x2=0,x0—x1+x2=t=,t0,weget:x1=_71t,x2=§t—c;tEZZ.
A|SO,y0=1, y0+y1 +y2:d, yo_yl +y2 =1,theny1=%(d_1),y2 =%(d+1)_1 ,deZZ.

1 1
X—c—;t11+(5t—c)12 t €27

Now, put ) N
Y=1+2d-DL+5d+1)-1], d¢2z
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1 1 1 1 -1 1 1
x.y=c+§(dc—c)11+[E(dc+c)—c]lz—Etll—Z(td—t)lz+[T(ttd+t)+§tt]11+(Et—c)l2

+1 d—1 lt >I + ! d ! ! d I
E( - )(E —C|lh I:Z(t +t)—zt—E(C+C)+C]2
dc ¢ t td t t td dc t c

—Cc+ | =2 e _E_ Lt
cthlg 377 2 1 2T 77 at3

+1 dc+c td+t+t +td+t t dc c+]
I I I R R B R

1 t
=c+11(—§t)+12(§—c)=x.

The second duplet is:
1 1 d—-1 d+1
(e —5th +(=3t=c) L1+ (DL + (52— 1)) ;t € 2L,d € 22,

For xo =c,xo +x; +x, =t ,xy —x1 + x, = 0, we get: xlzét,xzzit—c,yoz Vot i +y, =1, y) —

ity =dy ="y, =2"—1 ;d¢2L,t€2L

2

The third duplet is:

1 1 1-d 1+d de 27
Sth4 (=) 1+ —— 1 4 (= :
(C+2t1+(2t C) 21+— 1+( 2 1)12)'{tezz

For xo=0,x0+x; +x, =t,xy —x; +x, =0, then: xlzit,xzzit; tE2ZL, yo=a, yy+y, +y, =

1, yo —y1 + ¥, = bjthus: y; = 124",3/2 = 1:—"— a , there for the duplet is:
1 1 1-b 1+b te27
(Etll+§tlzla+ 2 11+( 2 _a)lz), bEZZ
For xo =0,x0 +x; +x, =0,xy —x; +x, =t, We get: x; =_71t,x2 =%t, YVo=a Yo+ V1 +Yy.=Db, yo—
v, +y, = 1,50 that : y, = bz;l,y2 = %— a, and the duplet is:

-1 1 b—-1 b+1 .
(7t11 +oth,a+ 2L+ (T_ a) 12)w1tht € 2Z,b ¢ 2.

t—s t+

For x0:0,x0+x1+xZ:t,xo_x1+x2:S, we get x1=7,x2=75, Yo = Q, y0+y1+y2: Yo —

Vi +y, =1, thus: yv=0y,=1—a, the duplet is:

(“7511+t$12,a+(1—a)12); t+s€2Z.

Definition:
Atriple (x,y, z) is called a triplet if and only if:
Xy =yx =X

Yz = zy = Z with y acts as an identity.
XZ=2zZx =Yy

Remark:

If (x,y,2) isatriplet, then (x,y)(z, y) are duplets.

Remark:

In the 2-cyclic refined neutrosophic ring of integers Z, (1).

If x=x¢+x.1; +x,1,,z = zy + 211, + 2,1, such that: x. z = y, then:

X0Zo = Yo (D
(o+x1+x)(Z20+ 21 +2) =Yoo+ V1 +Y, (2)
(X0 =21+ x3) (20— 21 +2) = Yo — V1 + 2 3)

Discussion for triplets in Z,(I):
From equation (1), we can see:
XoZoVo = V& = XoZo = V& ,... XgZg = yi foralln € N.
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{(xo + 21 +%)(Z0 + 21+ 22) = (Vo +y1 +¥2)" forn € N
(o —x1 +x) (20— 271 +2) = o — Y1 +¥2)"
The first formula for duplets was:
X=c—cl, ;c€Z
1 1 ;b—d €27
Sinceyozl,thenzozxo‘l:% ;¢#0
b=1,d=0
Yot y1+y,=b . Jb=0d=0
{yo Yty = dthe only possible cases are: b=0.d=1
b=d=1

Forb=d=1y=1,and(zy+2 +2,)(0)=1,0=1
Which is a contradiction.

Forb =1,d = 0, then 0.(z, — z; + z,) = 1, another contradiction.

For b=d =0, then zy+2z +2z,=a",20—2,+2,=b";a' b’ €Z and Z=%+(a’;b’)11+(a,+b,—
1)12. ce{l,-1}

o/ “'a —b' €27
TMsZ=1+§mumoh+Gmhuw—1yﬂwz=—1+aw—yﬂﬁ(aw+bd+wam x =
1-Lorx=-1+L,y=1-1,

a'- a'+b’

2bl11+( 2

a’+b’

The triplets are: (1 — 1, 1—15,1+ %Il + ( :
1)L,),a' b’ € 22

—1)L)and (—1+1,1— 1,1+ +

For b = 0,d = 1, we get a contradiction.

The second formula for duplets:

1 1 d—1 d+1 de 27
x—c—EMA(EP%)QJ—1+ . h+( . _Oé'hezz

Since y, = 1,thenc = 1,2z, = +1.

Yoty +y,=d 1
Yo=—y1ty:=1 N Zo—2z1+2z, =—€{1,-1}

t
X0+x1+xz=0

xo—x1+x2:t ZO+Zl+ZZ=0

The only possible value for d is d = 0.

1 1$1E{_1 3}
—,Zy == — =
Z0+Zl+Z2=0 2 2 22

{ZO_Zl +ZZ = 1${21 =
which is a condradiction

Zo—Z1+ 2z, = -1 . .
{ 2o ¥z, 472, =0 give us another contradiction.

The third formula for duplets:

1 1 1-d 1+d d ¢ 27
x—c+5t11+(§t—c)lz,y—1+ > 11+( > _1>12’{tEZZ

Yo=Lxg=czo=Flc=F1,xg+x;+x, =ty +y: +y, =1, thenzy +z; + z, = ¥1,t = F1.

Yo— Y1+ ¥, =d, xg —x; +x, = 0, thus:

1 -1
{xl =§0rx1 =7

it is a contradiction

47
DOI: https://doi.ore/10.54216/GIMSA.0110206

Received: December 18, 2023 Revised: April 12, 2024 Accepted: August 02, 2024



https://doi.org/10.54216/GJMSA.0110206

Galoitica: Journal of Mathematical Structures and Applications (GIMSA) Vol 11, No. 02, PP. 44-49, 2024

The fourth formula for duplets is:

1 1 1-b 1+b b¢e27

X9 =0,y = a,xyzyp = a, thus: y, = 0,2, = s.

{x0+x1+x2=t and(xg +x, +x) (20 + 2, +2) =1t =F1
Yoty ty, =1 and zy + z, + z, = ¥1
Xog—%1+x, =0
Yo—Y1+y:=Db
Hence,b =0,zy —z; + 2z, = L

Also, { and(xg —x, +x,)(zg — 21 +2;) = b

This means that:

ZOZS Z0=S
{Z1+Zz=1—5 or{Z1+Z2=—1—S
Z,—2z;=1l—s Z,—2z;=1l—s

Zg =S Zy =S
JE L I
27 2 or 1“2 7 2

_ 1=l _ 1=l
1T 1T

Hence:

Since t & 27, we get a contradiction.

The fifth formula for duplets:

-1 1 b—-1 b+1
x=7t11 +§tlz,y=a+ 2 11+( 2 _a)lz

Xo =0,y0 =a,zpxg =a =z, =5,a=0.

Xo+x;+x, =0,y +y1+y,=b=>b=0,zy+2z, +2z, =L
Xo— X1+ X =ty =V +y,=1=t=+1,2—2z +z, = +1.
Which is a contradiction.

From the previous discussion, we get that the triplets in Z,(I) has two formulas (non-trivial) triplets:

a —b' a +b'
1+ L 1-L-l+——hL+(——+1]L

a' —b' a +b
1_12,1_12,1"' 2 11+ 2 +1 12

a' —b' € 2Z.

3. Conclusion

In this work, we presented a solution for the duplet and triplet problem in the 2-cyclic refined neutrosophic rings,
where we presented four different formulas that describe all possible duplets in this extended ring. Also, we present
four different formulas for the computation of related triplets in the same ring. In future, we aim to solve the same
problem for 3-cyclic refined and 4-cyclic refined neutrosophic rings.
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