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ABSTRACT

In this paper the concept of twisted extended intersection soft ordered semi group or twisted extended intersection soft
partially ordered semi group (briefly, TEISOsG or TEISPOsG), twisted restricted intersection soft ordered semi group or
twisted restricted intersection soft partially ordered semi group (TRISOsG or TRISPOsG), twisted extended union soft
ordered semi group or twisted extended union soft partially ordered semi group( TEUSOsG or TEUSPOsG ), twisted
restricted union soft ordered semi group or twisted restricted union soft partially ordered semi group (TRUSOsG or
TRUSPOsG), fully twisted extended union soft ordered semi group or fully twisted extended union soft partially ordered
semi group (FTEUSOsG or FTEUSPOsG), fully twisted restricted union soft ordered semi group or fully twisted restricted
union soft partially ordered semi group (FTRUSOsG or FTRUSPOsG), twisted soft ideal (TS-ideal), restricted twisted
soft ideal(RTS-ideal), twisted soft interior ideal (TS-interior ideal), restricted twisted soft interior ideal (RTS-interior ideal),
double twisted soft interior ideal (DTS-interior ideal), restricted double twisted soft interior ideal (RDRTS-interior ideal),
strong double twisted soft interior ideal (St-DTS-interior ideal), restricted double twisted soft interior ideal (RSt-DRTS-
interior ideal), are defined and some interesting results are proved. These concepts are also illustrated with the help of
examples.
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INTRODUCTION
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To face uncertainty, there are many theories like
fuzzy sets theory!, intuitionists fuzzy sets theory?, interval
mathematics theory34 and theory of vague sets®, theory of
probability and rough set theory® are presented but these
theories have their inherited boundaries due to
inefficiency of parameterization tool associated with these

theories. No such mathematical theory which can deal
uncertainty successfully while occur in environmental
areas, engineering and economics. In 1999, Molodtsov7
presented the new approach of soft set theory to deal with
uncertainty. This tool solves many problems in different
direction and give us proper solutions in various fields like
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theory of measurement, smoothness of function, theory of
operation research, game theory etc. Researchers
contributed a lot to extend the concept of soft sets
concept in different directions. Aktas and Cagman
introduced the basic concepts of soft set theory and
compared soft sets to fuzzy and rough sets by providing
examples to explain their difference. They also introduced
the notation of soft groups[8]. For further development of
soft sets, one may refer to®13.

The study of ordered structure is discussed on
groups and semigroups in classical book of Fuchs'™ M. I.
Ali et al'® introduced “on lattice ordered soft sets” and
explained this concept by using basic operation and
examples. They also proved De-Morgan laws.
Kehayopulu promoted the concept of ordered
semigroup®. A semigroup with partially ordered relation is

indicated to be ordered semi group (resp. Po-semigroup)
if it satisfies the assertion of compatibility for each
element of semi group under induced partially ordered
relation. Further we can get more information about po-
semigroups in'"2, Then Jun et al promoted the
knowledge of soft ordered semigroups, see?. For further
information about soft ordered semi group, one may refer
t024-29.

This article is based on 4 sections with section one
as introduction. In section two, we discussed some basic
concepts. In section three, we defined new concept in soft
po-semi group and discussed twisted extended
intersection soft ordered semi group and twisted extended
union soft ordered semi group and then we applied the
concept of restriction on these soft ordered semi group.
Further, in section four, we generalized the concept of soft
ideals in po-semi group in terms of twisted soft ideal,
restricted twisted soft ideals, twisted soft bi-ideals,
restricted soft bi-ideal, twisted soft interior ideal, strong
double twisted soft interior ideal. The article ends with
introduction.

Note that we use abbreviations “Sst’, “POsG”, L-ideal
and R-ideal for soft set, po-semi group, left ideal and right
ideal respectively in next work.

PRELIMINARIES
I IS TUIIFSHIPLY SSL Wil binary operation “.” and 6

[

satisfies associative and closure properties under = .

Then (6..) is called semigroup. If T is non-empty subset
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of ¢ then T is called sub semigroup of 6 if and only if

re< 5. A non-empty subset T of semigroup g is
indicated to be left (resp. right) ideal of g

6T 6 (resp. Té< Sj. Now T is said to be ideal if it is
g

if and only if
both left and right ideal. A semigroup = with an ordered

relation = on 5is indicated to be a partially ordered
semigroup (“POsG”) or ordered semigroup if and only if

each (WP)ES quiichies (PWtP) €= g
(ut,pt) € = where WP €30 404 denoted by
(6,., <)

Let U be an initial universe and P()

is power set
of QI, E be a set of parameters and V< E. Then
Molodtsov[7] defined a soft set (Sst) (V) over U is

such that rv- F(QI]_ In simple words, a “Sst” over

U is parameterized family of subsets of the universal

setﬂ. For & € V, r@) may be considered as the set of
E"-approximations of the “Sst’ (r, Vj. Let g be a
semigroup and (r,8) be a “Sst” over U. Then (r,8) is
indicated to be an intersection soft set of 6 over U if

I(ap) 2rENCP) o 42 €6
2.1 Definition's

A “Sst’ (F, A) is indicated to be soft twisted subset
of (T, B) over a common universe I if
(1)4A = B.
(2)T(t) S F(t)forallt = A.
We write (F, 4) € (T, B).
2.3 Definition 24l

Let & be a “POsG”. Then a “Sst” (I", 1"} over & is

indicated to be a soft partially ordered semi group
(SPOsG) iffor ally € V, I'(3) € P( &) is sub semigroup

of §.
2.4 Proposition 24
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Let (F,T) and (r,L) be “POsGs” overd.
IfT n L = @; then any intersection (F,T) 1 (I, L) is
“POsG” overd.

2.5 Example

Let & = {&,, 8,85 8,55} be a semigroup with
following “.” given by

$1 Sy H3 Sy S5

The relation “=" is defined on & as follows

==
(81, 81); (84,83); (81,84); (84, 85); (85,8,
(85.64); (85.85); (83,65); (83,65);
[54;54]: (54;55]: [5955]

.Then (&;.; =) is an ordered semigroup. Let (F, 4)
be soft set over &, where A = {t,r, p} is the set of
parameters.

F(t) ={s4, 85,54}, F(r) ={s3,5:}F(p) = 4.
We define another soft set (&, B} over & such that
B = {t,r}and
G(t) = {85, 8:},G(r) = {&,,6,,84). Clearly
AnNB =@, (F,B)and (G, B) are “SPOsG” but
F(t) #G(t)and F(r) = G(r).So (F,B)

(G, B) tums out redundant.

2.6 Definitionl?®!
Let (8,.,<) be a *POsG’. Then *Sst' (I',8) s

indicated to be a soft L-ideal (soft R-ideal) over 2 if
(UrGp) 2rE) (rGe)2r@)vipes,

(2)3=p=>r@ =2r(p).
2.7 Definition 28
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Let (&,.,=) a“POsG". Then a “Sst” (I, &) is indicated
to be a soft bi-ideal over 9L if

(1) r(zpk) 2 r(ANrk) va.p k €6,
(2)s=p=>T0G)2I().

RESULTS & DISCUSSION

3. Twisted Extended Intersection and Union Soft
Ordered Semigroups

In this section, we propose the concept of twisted
extended intersection soft partially ordered semi group or
twisted extended intersection soft ordered semi group
(TEISPOsG or TEISOsG ), twisted restricted intersection
soft partially ordered semi group or twisted restricted
intersection soft ordered semi group(TRISPOsG or
TRISOsG), twisted extended union soft partially ordered
semi group or twisted extended union soft ordered semi
group(TEUSPOsG or TEUSOsG), twisted restricted union
soft partially ordered semi group or twisted restricted
union soft ordered semi group (TRUSPOsG or
TRUSOsG), fully twisted extended union soft partially
ordered semi group or fully twisted extended union soft
ordered semi group (FTEUSPOsG or FTEUSOsG) , fully
twisted restricted union soft partially ordered semi group
or fully twisted restricted union soft ordered semi group
(FTRUSPOsG or FTRUSPOsG) and prove some basic
properties and results by examples.

3.1. Definition
Let (&, .,12) be a “POsG”. Then a “Sst” (I", &) over A

is indicated to be “TEISPOsG” over 9 if
(1) r(aNrip) € rsp)foralsp €4.

(2)32p =T(R)STI'(p).
3.2. Definition

Let (&,.,12) be a “POsG". Then a “Sst” (I", &) over U
is indicated to be a “TRISPOsG” over A if for3,» € &

(1) 32p implies that I'(3) € I'(p),

(2) Now 302p so I'(3) NI () < I'(3p).
3.3. Example
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Consider & = {o, &, 7, W, £} and define “.” On & such

that
s a w W B

s o B wmw W B

« o a mw W p

T ¢ f = W B

W o £ = W B
s B w W B

Then (&, . ) is semi group. We define relation “12"on & as

follows:

—_ (Jr CI'], (CI', mjr (EI, EI], ('R',TE], [Hrlgjr .
a- (W, W), (8,8) foc
partially order on &.Then (&,.,12) is “OsG’.

Let (I, &) is “Sst” over U = {6,7,8,9,10}. Then
o) ={67},r(a)={78LT(x) =1{6,8,9},
r(w) ={6,7,9,10} and r'(B) = {6,8,9,10}. Then
Clearly condition (7) of definiton 3.6 satisfied for
(g,a), (a,a), (m,m), (W, W)(SE,5). Now we check
condition (2 for (@, W ), (m, )

As gW so I'(e) ={6,7} € {6,7,9,10} = (W)
= I'(¢) S r(w).

As

wf so I'(m) = {6,8,9} = {6,8,9,10} =T ()
=rI(m) cr(p).

Further

I'e)Nrie) ={6,7}{6,7} = {6,7} € {6,7} =
o) =r(oa)

= I'(g)NI'(og) € I'(ga).

I'a)Nr(a) ={7,8}N{7,8} ={7,8} € {7,8} =
'a) =r(aa)

= I'(a)NM(a) € 'aa).
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r(z)Nriz) = {6,8,9}N{6,8,9} = {6,8,9} <
(6,89} =r(n)=r(nm)

= r(m)Nr(er) € rizm).

riunnr(uw) = {6,7,9,10}N{6,7,9,10} =
{6,7,9,10} € {6,7,9,10} = r(w) = r(ww) =
r(unnr{w) c r{uwur

r(gynrig) =1{6,8,9,10}N{6,8,9,10} =
{6,8,9,10} € {6,8,9,10} =T () =r(8f) =
r(gynr(g) csr(pe)

rie)ynr(w) ={6,7:N{6,7,9,10} ={6,7} =
{6,7,9,10} = r(w) = r(ew)

= r'(o)Nr(w)c r{suw).

r(m)Nr(g) ={6,8,9:{6,8,9,10} = {6,89} =
{6,89,10} = (f) = r'(=f)

= I'(z)Nr(g) < r(zp).

= (I, 8) is “TRISPOsG’.

3.4. Proposition

If (&, .,1) bea“POsG’ and (T, &) be a “TEISPOsG’
over 2. Then prove that (I", &) is “TRISPOsG” over .

Proof:
Let (&,.,12) be a“POsG" and (I", &) be a “TEISPOsG”

over U. To prove (I',&) “TRISPOsG” over . As
(r,d) is a “TEISPOsG” over 9 so for each 3,p €48
such that I'(3)NI'(p) € I'(3p) and 32p implies
that I'(3) = r'(p). Now we can say for each

(ap)en, r@E)sr(p) ad 32 so
r(zNrip) €rizp) imples that (I,8) is
“TRISPOsG.
3.5. Remark

Converse of Proposition 3.4 may or may not be true.

3.6. Example
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Example 3.3 represents “TRISPOsG” but it is not
“TEISPOsG” because in Example 3.3 this condition
r'(3)Nr(p) € rzp) does not hold for o, & € &. As
rie) ={6,7},r(a) = {78}, r(g) = {6,8,9,10}
SO

r(o)Nr(a) ={6,73N{7,8} = {7} &

{6,8,9,10} =I'(8) = I'(oa)

because ca = .= I'o)NI'(a) € I'(oca)

Which implies that converse of Proposition 3.4 may or
may not be possible.

3.7. Definition

Let (&,.,12) be a “OsG". Then a “Sst’ (I", d) over A is
indicated to be “TEUSOsG” over U if it satisfies

() Ir(z)ur(p) 2 r(zp)foralsp € 4.

(2) 3p such that I'(3) € I'(p).
3.8. Definition
Let (&,.,12) be a “OsG". Then a “Sst” (I", &) over A is

indicated to be “TRUSOsG” over 1, if for3,p € &
(1) 3#?p such that I'(3) € I'(p).

(2) Now 32pso I'(3) U I'(p) 2 I'(3p).
3.9. Proposition
If (&,.,12) be a “POSG” and (I", &) be a “TEUSPOsG”

over 2. Then prove that (I, &) is “TRUSPOsG” over 9.

Proof:
Let (4,.,12) be a “POsG” and (I,&5) be a

“TEUSPOsG” over 9. To prove (I", &) is “TRUSPOsG”
over . As (I', &) is “TEUSPOsG” over U so for each
P €46 such that r'(z)uri(p) 2r(zp) and
32p implies that I'(3) S I'(p). Now we can say for

each (3ple R, T()Sr(p) and 3lp
rig)ur(p)2r(p) imples that (I,8) is
“TRUSPOsG”.
3.10. Remark

Converse of Proposition 3.9 may or may not be possible.
3.11. Example

Consider & ={f,m, 3, } and define “” on & such
that
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Then (&,.) is a semi group. We define "2" on & as

follows:
f T B o
f f a f o
T f T f (7
B f o B o
o f a f a

2 ={(f.f).(f.0), (m.7),(B.B),(0,0) }.

Now we define “Sst” I over 2 where
A =1{1,2,3,4, 5]} such that
r(f)={123}=r(o),r(m) ={3.4,5}
r(f)=13,5}

Now first we prove that for each (3, p) € £ such that
r(z) €rp).

Clearly for each (3,3) € 2 such that I'(3) S I'(3) is
satisfied, now we check this condition for (3,p) € 12
such that

For (f,o ) € 22 such that
r(f)={1,2,3}<{1,2,3} =r(o)

=>TI'(e) ST (f).

Further we prove I'(gd) S I'(g)ur(d) for all
g, € §, such that

ricyur(ec) ={1,2,3}uf{1,2,3} =2
1,2,3}=r(o) =r(o.0) =

royur(ec) 2r(c.o).
riflur(o)=1{1,2,3}v{1,2,3} =
1,2,3}2{1,2,3}=r (o) =T (f.0o)
=r(flur(e)2r(e.f).
rifuvr(f)={1,2,3}v{L,23} =
1,2,3}2{1,2,3}=r(f) =r(f.f)
=>r(fur(f)2r(f.f.

r(gyur(p) ={3,53v{3,5}=1{3,5} 2

3.5y =rB)=rB.p =
rigyur(p)=2r(s.p).
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rimyur(m)=14{3,4,5}u{3 452
{3,4,5}=r(m) = I'(m.m)
=r(murix)2r(rm).

= (I',d) is “TRUSPOsG” over 9.

We note that each “TRUSPOsG” is not a “TEUSPOsG”
because
r(gfyur(m)=143,5}U{3,45}={3,45} 2
{1,2,3}=r(o) =T (B.m)

Thismeans I'(f) U I'(m) 2 I'(B.m).

3.12. Definition

Let (&,.,12) be a“OSG". Then a “SOSG” (I", &) over &

is indicated to be “FTEUSOsG” over & if

() r@Evr(p) 2 rip)foralsp €4,

(2) 32p such that I'(3) € I'(p).

Where I"'(3) U I" (p)) is subsemigroup of &.

3.13. Definition

Let (&,.,12) be a “POSG”". Then a “SPOSG” (I, &) is
indicated to be “FTRUSPOsG” over & if for 3, » € &

(1) 34?p such that I'(3) € I'(p).

(2)Now302p so I'(3) U I'(p) 2 I'(3p).

Where I'(3) U I'(p) is sub semigroup of &.

3.14. Proposition

If (&,.,2) be a “POSG" and (I',5) be a
‘FTEUSPOsG” over &. Then prove that (I',&) is
“‘RTFUSPOsG” over 4.

Proof:

The proof is similar to proof of proposition 3.9.

3.15. Remark

Converse of Proposition 3.14 may or may not be possible.
3.16. Example

In example 3.11, if we define (I", &) over & in such a

way that
r(f) ={f,c 3r(o) ={f,0,m},I"(m) = {m},
r(g)=1{F}. Then (I,&§) over & is not a

“‘FTEUSPOsG”
because

r(gyur(x)={Byuin ={mp} 2

{fe,m} =T(0)
Implies that I'(f) v F'(w) 2 I'(o).
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Hence converse of Proposition 3.20 may or may not be
possible.

4. Twisted soft ideal and twisted Soft interior ideal

In this section, we purposed the concept of twisted
soft ideal (TS-ideal), restricted twisted soft ideal(RTS-
ideal, ), twisted soft bi-ideal(TSB-ideal), restricted twisted
soft bi-ideal(RTSB-ideal), twisted soft interior ideal (TS-
Interior ideal), restricted twisted soft interior ideal (RTS-
Interior ideal), double twisted soft interior ideal (DTS-
interior ideal), restricted double twisted soft interior ideal
(RDTS-Interior ideal), strong double twisted soft interior
ideal (St-DTS-Interior ideal), restricted strong double
twisted soft interior ideal (RSt-DTS-Interior ideal) and
prove some basic properties and results by examples. For
further studies, we use abbreviations L-ideal and R-ideal
for left ideal and right ideal.

4.1. Definition
Let (&,.,0) be a “POsG”. Then a “Sst’ (T,5) is

indicated to be a “TSL-ideal” (resp.TSR — ideal)
over U if

(1) 7(ub) 2 7(b) (resp.T (ub) 2 T (u)) for al
ubeSs,

(2)udb thenT(u) S T(b).

4.2 Definition

Let (§,.,d) be a “POsG". Then a “Sst’ (T,&) is

indicated to be a “TS-ideal” over 9 if it satisfies the
assertion of “TSL-ideal” and “TSL-ideal”.

4.3. Definition

Let (§,.,d) be a “POsG". Then a “Sst’ (T,5) is
indicated to be a “RTSL-ideal” (resp. “RTSR-ideal”) over
Wifforu, b e S

(1) udb thenT(u) S T(b).

(2)Nowudbso (ub) 2 T(b) (T (ub) 2 T ().
4.4 Definition Let (5,.,d) be a “POsG". Then a “Sst”
(7,8) is indicated to be a “RTS-ideal” over ¥ if it

satisfies the conditions of “RTSL-ideal” and “RTSR-ideal”.
4.5. Proposition
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Let (&,.,2) be a “POsG” and (T, &) be a “TSL-ideal”
(resp.”"TSR — ideal”) over 2. Then show that
“RTSL-ideal” (resp. “RTSR-ideal”) over .

Proof

Let (&,.,d) be a “POsG” and (T, &) be a “TSL-ideal”
(resp."TSR — ideal) over 2. To prove (T,8) is
‘RTSL-ideal” (resp.“RTSR —ideal”) over 2. As
(7,5 is a “TSL-ideal” (resp."TSR — ideal”) over
U so foreach u, b € & such that 7' (k) = T (ub) and
udb implies that T(u) S 7(b). Now we can say
that for each (u,b) € d, T(u) € T(b) . since udb
s0 T (b) € T(ub)or ( T(ub) 2 T(w)) implies that
(T,&)is “RTSL-ideal” (resp.“RTSR — ideal").

4.6. Remark

Converse of Proposition 4.5 may or may not be possible.

4.7. Example
In example 3.3, if we define “SPOsG” over & in such a

way T(o) ={6,8}, T(a) = U T(m) = {8,10},
T(W) ={6,7,8}, T(8) = {7,8,9,10 }. Then
(7,8)is “RTSL-ideal” over &. But (T, §) is not “TSL-
ideal” over 9 because

T(a)=UL {7,8,9,10} =T(F) = T(rwa)
because ra =  implies T(4) € T(ma). So,

converse of Proposition 4.5 may or may not be possible.
4.8. Definition

Let (&,.,d) be a “POsG". Then a “Sst’ (T,&) is
indicated to be “TSB-ideal’ over 2 if the following
conditions are satisfied, if

(N T(ubw) 2T (W)NT (w)Vub,w €S
(2)udb thenT(u) = T(b).

4.9. Definition

Let (&,.,d) be a “POsG". Then a “Sst’ (T,&) is
indicated to be “LRTSB-ideal” (RRTSB-ideal) over 9 if
the following assertions are satisfied, if for u, b, w+ € &

(1)udb thenT(u) = T(b).
(2) Now udb then T(ubwr) 2 T () NT ()
(T (wub) 2 T(w)NT(b)).
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4.10. Proposition
Let (&,.,0) be a “POsG” and (T, &) be a “TSB-ideal’

over . Then prove that (T,&) is “LRTSB-ideal”
(RRTSB-ideal) over 91 .

Proof

Let (&,.,d) be a “POsG” and (T, &) be a “TSB-ideal”
over 2. To prove (T, 5 is “LRTSB-ideal” (RRTSB-ideal)
over A. As (T, &) is a “TSB-ideal” over U so for each
u,b,wr €& such that T(ubw) 2 T (uw)NT ()
and udb implies that 7(u) S T(b). Now we can say
that for each (u,b) € 9, T(u) € T(b). Since udb
S0

T(ubw) 2 T(w)NT (2 )(T (w0ub) 2

T (w)NT (b))

implies that (7", &) is “LRTSB-ideal” (RRTSB-ideal) over
U

4.11. Remark

Converse of Proposition 4.10 may or may not be
possible.

4.12. Example
Consider & = {A,m, i, a } and define “” on & such
that _ A n u a

A A o A o

Then (§,.) is a semi group. We define "d" on & as
follows:

d ={(4A),(La) (nn), (), (e a))

Now we  define  “Sst” T  over U

where A = {1, 2, 3,4, 5} such that

JICTRA 2018 | 80 |
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T(A) ={1,2,3}=7(a), T(n) ={3,4,5},
T(u) = {3}

Now first we prove that for each {g,¥) € @ such that
T(g) € T(9).

Clearly for each (u,u) € @ such that T(u) = T(u)is
satisfied, now we check this assertion for (g, ) € 2
such that

For (A, & ) € @ such that

T(A) ={1,2,3}={1,2,3} =T (a)

= T(a) S T(1).

Now we prove T(gz) 2 T(g)NT(z) for some
g,9,z €&, such that

T(A) =T(A) =T7(4) ={1,2,3} =2
{1,2,3}nN{1,2,3} = {1,2,3} 2{1,2,3} =
T(ANT(A) = T(AA4) 2 T7(AH)NT (1)

() = T(n) = T(a) = {1,2,3} 2
{1,2,3} N{3,4,5}

=1{1,2,31 2 3}=70NT(n)

= T (i) 2 7(ADNT ().

T(AMp) =T(Aw) =T(4) ={1,2,3} 2
f1,2,3} {3} =

{1,2,3} 2 3} =T(ANT (u) = T(Adu) 2
TANT ()

T(Aa) =T(la) =T(a) ={1,2,3} 2
{1,2,3} N{1,2,3} = {1,2,3} =2{1,2,3} =
T(ANT(a)

= T (Ada) 2 T(A)NT(a).

T(Aald) =T(ak) =T(1) ={1,2,3} 2
{1,2,3} N{1,2,3} = {1,2,3} =2{1,2,3} =
T(ANT(A) = 7(Aald) 2 7(D)NT ().

T(lan) =T(an) =T(a)=1{1,2,3} 2
{1,2,3} N{3,4,5}

={1,2,3} 2 3}=7(10)NT(n)

= T (dan) 2 T(AONT(n).
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T(Aap) = T(au) =T(4) ={1,2,3} =2
{1.2,3}n{3}=

1,2,3} 2 3} =T7(A)NT () = T(Aau) 2
TANT ()

T(laa) =T (aa)=T(a) ={1,2,3} 2
1,2,3}N{1,2,3} = {1,2,3} =2{1,2,3} =
T(ANT (a)

= T(Aaa) 2 T(AONT () .

TOmA) =T(nd) =7(1) ={1,2,3} 2
{3.4,51N{1,2,3}

={1,2,3} 23} =T(nNT(X) =2 T(mi) =2
TmnNT(4)

() = T(m) = T(n) = (3,4,5) 2
{3,4,5}

={3,4,5} 2 {3,451 =T(NT(n) =
T () =2

T(n) 0T (n).

T(mp) =T (qu) =T(4) ={1,2,3} 2
{3,4,51N{3} = {1,2,3} 2 (3} =

T NT (1) = T Omu) 2 T(NT ()

T(ma) =T (na) =T (a) = {1,2,3} 2
3,4,51{1,2,3} ={1,2,3}=2 {3} =
TmNT (a)

=T (ma) 2 T(MNT ().

T(nai) =T(ad) =T(41) ={1,2,3} 2
f3,4,5{1,2,3} =

{1,2,3} 2 3} =T(mNT(1) = T(gai) 2
T(mNT(A).

T(upd) = T(pd) =T7(4) ={1,2,3} 2
{(31n{1,2,3}
={1,23}20}=7WN7TA) =

T(upd) 2 T(NT(4).
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T(ppn) = T(un) =T(a) = {1,2,3} 2
{31N{3,4,5} = {1,2,3} 2 {3} = T(W)NT (n)

= T (ppn) 2 T (@)NT (7).
T(ppp) =T (pp) =T(p) =31 2{3}1N{3} =
B} 28 =70nNT (L)

= T (ppp) 2 T()NT ().
T(ppa) =T (pa) =T (a) ={1,2,3} 2
3IN{1,2,3} ={1,2,3} 2 3} =70 NT (a)

= T (ppa) 2 T (@) NT ().
T(aal) =T (ad) =T(1) ={1,2,3} 2
f1,2,31N4{1, 2,3}

=1{1,2,3}2{1,2,3}=T(a)NT(1) =
T(aal) 2 T(a)NT(1)

.:T(rxa:n] =T(an) =T(a)=1{1,2,3} 2
f1,2,31N{3,4,5} =1{1,2,3} 2 {3} =

T (a)NT(n)

= T(aan) 2 T(a)NT(n).

T(aau) = T(au)=T7(41) ={1,2,3} 2
f1,2,3IN{3} =1{1,2,3} 2 {3} =
T(e)NT(p) =

T(aau) 2 T(a)NT (u).

T(aaa)=T(aa) =T(a) ={1,2,3} 2
£1,2,3) = {1,2,3) 2 {1, 2,3} = T(a)NT (&)

= T(aaa) 2 T(a)NT(a).

Implies (T, &) is “LRTSB-ideal” over .

The given example shows that “each ‘LRTSB-ideal” may
or may not be a “RTSB-ideal” because
T(nan) =T (an) =T (a) = {1,2,3} 2
{3,4,5} N{3,4,5}

=1{1,2,3} 2{3,4,5} = T(NT(n) =
T(nan) 2T ()NT (n).

4.13. Definition
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Let (&,.,12) be a “POsG". Then a “Sst’ (I',&) is
indicated to be a “TS-Interior ideal” over 9 if

(1) r(ztp) 2 r(t)foralg, t,p € &,

(2) 32p thenI'(3) & I'(p).

4.14. Definition

Let (&,.,02) be a “POsG”. Then a “Sst’ (I',&) is
indicated to be a “RTS-Interior ideal” over [ if for
3. v € & such that

(1) 30p thenI'(3) < I'(p).
(2) Now 32p then '(3tp) 2 I'(t) forallt € &.

4.15. Proposition

Let (&,.,12) be a“POsG”" and (I", 5) be a “Sst” over .
Then show that, each “TS-Interior ideal” is “RTS-Interior
ideal”.

Proof:

Let (&,.,.2) be a “POsG" and (I", &) be a “TS-Interior
ideal” over . To prove (I", &) is “RTS-Interior ideal’
over 2. As (I, &) is a “TS-Interior ideal” over U so (V
t,b,p € &) such that I'(b) S I'(tbp) and Iif
implies that I'(t) = I'(p). Now we can say that v
(t,p)e n, r(t) Srip). 32p  then
r(b) €ritbp) (vbed) implies that (I',&8) is
“RTS-Interior ideal”.

4.16. Definition

Let (&,.,12) and (&,.,d) be two “POsG". Then a
“SPOsG” (I', &) is indicated to be a “DTS-Interior L-
ideal” (resp. DTS-Interior R-ideal) over & if

(L r(tp) 2 () Vat,p €S,

(2) 32p then I'(3) S I'(p), Where I'(3) is “L-ideal”
(R-ideal) of I'(p).

4.17. Definition

A “SPOsG” (I, &) is indicated to be a “DTS-Interior
ideal” over & if it follows both assertions of “DTS-Interior

L-ideal” and “DTS-Interior R-ideal”.
4.18 Definition
Let (&,.,07) and (&,.,d) be two “POsG". Then a

“‘SPOsG” (I', &) is indicated to be a “RDTS-Interior L-
ideal” (‘RDTS-Interior R-ideal”) over & if for 3,p € &

Since
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(1) 32p then I'(3) € I'(p), Where I'(3) is “L-ideal”
(R-ideal) of I'(p).

(2)r(ztp) 2 r(c)foralt € 4.

4.19. Example

Consider & = {n, p, T, d} and define “." on & such that

Then (&,.) is semigroup. We define relation “2"on & as
follows:

2 = {(n.m). (m,p).(p. p)(z,7) (8,)]}.

Then (&,., 2] is “POsG". Now we define “SPOsG” over
& such that I'(n) = {n.p, 8}, I'(p) = {n.p. 9},
rir) ={d}andr(a) = 4.

Now we prove the condition of “restricted double interior
soft left ideal”, for this we prove for g, € & such that

gd =T(g) S () where I'(g) is L-deal of
r(d¥)and I'(gpd) 2 I'(p).

Further

ropm) =TI'(n) ={n.p.d} 2{Mnp 0t =I(n)
= TI'(pm) 2 ' (n).

F(non) = I'(n) ={np,d} 2{n.p,d} = '(p)
= I'(nen) 2 I'(p).

F(mm) =T'(n) ={n.p,d}2{08} =r(7)
= I'(qm) 2 (7).

r(ndn) =) =628 =r(d)

= I'(ndn) 2 r(9).
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F(me) =T(n) ={npd}2{npd}=T(n)
= I'(mp) 2 I'(n).

T(npp) =T'(n) ={n.p.3} 2 {n.p.3} =T(p)
= I'(npp) 2 I'(p).

r(nrp) =r(n) ={n.p,d} 2 {n,p.8} = (1)
= I'(np) 2 I'(z).

Fndp) =r(d)=86=2486=r(d)

= I'(ndp) 2 r(9).

I(pnp) =T'(n) ={n.p.d} 2{npd}=T(n)
= I'(pnp) 2 (n).

I'(ppp) =T(p) ={n.p.0} 2 {n.p. 0} =I(p)
= I'(ppp) 2 I'(p).

I'(ptp) =T(p) ={n.p, 8} 2{3} =1 (1)

= I'(ptp) 2T (7).

I'pdp)=r(d)=8628 =r(2d)

= I'(pdp) 2 I'(p).

IMmr) =T'(e) ={np.d} 2{m.p 0t =T
= I'(yr) 2I'(n).

I'(tpt) =T(p) ={n,p,8} 2{8} =r(z)

= I'(tpt) 2 I'(7).

I(rrr) =I'(x) ={9} 2{9} =I(z)

= I'(rrT) 2 (7).

Fzdt) =r(d) =86 26 =TI(z)

= r(wdr) 2 r(z).

r(ond) =r(@)=46=21{npd} =r(n

= I'(dnd) 2 I'(n).
r(dpd)=r(d)=621{npd} =TI(p)

= I'(dpd) 2 I'(p).

r(grd) =r(@d) =36 2{np.0} =r(7)

= r(awd) 2 r(r).

r(@gao) =r(éd)=46=28 =r(a)

= r(ddd) 2 r(a).

= (I, §) is “RDTS-Interior L-ideal”.
4.20. Definition
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A “SPOsG” (I', &) is indicated to be a “RDTS-Interior
ideal” over & if it follows both assertions of “RDTS-Interior
L-ideal” and “RDTS-Interior R-ideal”.

4.21. Theorem

Each “DTS-Interior L-ideal” (resp. “DTS-Interior R-ideal”)
is “RDTS-Interior L-ideal” (resp. “RDTS-Interior R-ideal”).
Proof:

Let (&,.,12), (&,.,0) be two “POsG” and (I", §) be a
“DTS-Interior L-ideal” (resp. ‘DTS-Interior R-ideal”) over
&. To prove (I',&) is “RDTS-Interior L-ideal” (resp.
“RDTS-Interior R-ideal”) over &. As (I, &) is a “DTS-
Interior L-ideal” (resp. “DTS-Interior R-ideal’) over & so
W t,b,p € & such that I'(b) € r'(tbp) and if tNp
implies that I'(t) < I'(p) Where I'(t) is “L-ideal” (R-
ideal) of I'(p). Now we can say that V (t,p) € 12,
r(t) S I(p) (Where I'(t) is “L-ideal” (R-ideal) of [(p)).
Since 3/2p then I'(b) = r'(tbp) implies that (I, &)
is “RDTS-Interior L-ideal” (resp. “RDTS-Interior R-ideal”)
oversS.

4.22. Definition
Let (&,.,02) and (§,.,d) be two “POsG’". Then a

‘SPOsG” (I, &) is indicated to be a “St-DTS-Interior R-
ideal” (resp. “St-DTS-Interior L-ideal”) over & if

(1) F'(3tp) 2 r(t) v 3.t,p € &, Where I'(t) is “L-
ideal” (R-ideal) of I'(3tp).

(2) 32p then I'(3) S I'(p) Where I'(3) is “L-ideal”
(R-ideal) of I'(p).

4.23. Definition

A “SPOsG” (I, &) is indicated to be a “St-DTS-int-ideal”

over & if it follows both assertions of “St-DTS-Interior L-

ideal” and “St-DTS-Interior R-ideal”.
4.24. Definition
Let (&,.,02) and (5,.,d) be two “POsG". Then a

‘SPOsG” (I, &) is indicated to be a “RSt-DTS-Interior L-
ideal” (“RSt-DTS-Interior R-ideal”) over & if for 3, » € &
(1) 32p then I'(3) S I'(p), Where I'(3) is “L-ideal”
(R-ideal) of I'(p).
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(2) Now 32p then I'(3tp) 2 I'(t) for all t € &,
Where I"(t) is “L-ideal” (R-ideal) of I"(3tp).

Note that, example 4.15 also represent a “RSt-DTS-
Interior L-ideal”.

4.25. Definition

A “SPOsG” (I, &) is indicated to be a “RSt-DTS-int-

ideal” over & if it follows both assertions of “RSt-DTS-
Interior L-ideal” and “RSt-DTS-Interior L-ideal”.

4.26. Theorem

Each “St-DTS-Interior L-ideal” (“St-DTS-Interior R-ideal”)
is “RSt-DTS-Interior L-ideal” (‘RSt-DTS-Interior R-ideal”).

Proof:

Let (8,.,12), (§,.,d) be two “POsG” and (I", §) be a
“St-DTS-Interior L-ideal” (“St-DTS-Interior R-ideal’) over
&. To prove (I", &) is “RSt-DTS-Interior L-ideal” (‘RSt-
DTS-Interior R-ideal’) over &. As (I", &) is a “St-DTS-
Interior L-ideal” (“St-DTS-Interior R-ideal’) over & so
W t,b,p €& such that I'(b) = I'(tbp)(where [(b)
is “L-ideal” (R-ideal) of I(tbp)) and if t2p
that '(t) S I'(p) Where I'(t) is “L-ideal” (R-ideal) of
r(p). Now we can say that Vv (t,p)€E 1,
r(t) €r(p) Where I'(t) is “L-ideal” (R-ideal) of
I'(p), since 32p then I'(b) € I'(tbp) (¥ b € &)
where I'(b) is “L-ideal” (R-ideal) of I'(thp) implies
that (I',&) is “RSt-DTS-Interior L-ideal” (‘RSt-DTS-
Interior R-ideal”) over &.

implies

4.27. Proposition

Each “St-DTS-Interior L-ideal” (“St-DTS-Interior R-ideal’)
is “DTS-Interior L-ideal” (“DTS-Interior R-ideal”).

Proof:

Let(&,.,1), (S,.,3) be two “POsG” and (I", &) be a
‘St-DTS-Interior  L-ideal”  (“St-DTS-Interior ~ R-ideal”)
overs. To prove (I", &) is “DTS-Interior L-ideal” (‘DTS-

Interior R-ideal’) over &. As (I", &) is a “St-DTS-Interior
L-ideal” (“St-DTS-Interior R-ideal”) over & so V
t,b,p € &§suchthat '(b) € r(tbp) where I'(b)is
‘L-ideal” (R-ideal) of I'(tbp) and if tfp implies
that I'(t) € I'(p) Where I'(t) is “L-ideal” (R-ideal) of
I'(p). Then we can say ¥ t,b,p €48 such that
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rib) € r(tbp) and if tip

that I'(t) = I'(p) Where I'(t) is “L-ideal” (R-ideal) of
I'(p) implies that (I", &) is “DTS-Interior L-ideal” (‘DTS-
Interior R-ideal”) over &

4.28. Corollary

Each “St-DTS-Interior L-ideal” (“St-DTS-Interior R-ideal”)
is “RDTS-Interior L-ideal” (‘RDTS-Interior R-ideal”).

4.29. Corollary

Each “RSt-DTS-Interior L-ideal’ (“RSt-DTS-Interior R-
ideal”) is “RDTS-Interior L-ideal” (‘RDTS-Interior R-ideal”).
Conclusion

We generalized the concept of soft ideals of po-semi
group in terms of twisted soft ideal, restricted twisted soft
ideals, twisted soft bi-ideals, restricted soft bi-ideal,
twisted soft interior ideal, strong double twisted soft
interior ideal. Further this concept can be extended to
fuzzy ideal by using concept of fuzzy set theory.
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