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Introduction

In mathematics and abstract algebra, group theory studies the algebraic structures known as groups.
The concept of a group is central to abstract algebra and other well-known algebraic structures, such
as rings, fields, and vector spaces, can all be seen as groups endowed with additional operations and
axioms. Groups recur throughout mathematics, and the methods of group theory have influenced
many parts of algebra. Linear algebraic groups and Lie groups are two branches of group theory
that have experienced advances and have become subject areas in their own right. The concept of
soft sets was first formulated by Molodtsov [1] as a completely new mathematical tool for solving
problems dealing with uncertainties. After then Maji et al. [2] defined the operations of soft sets.
The operations of soft sets have also been studied by Ali et al. [3], Cagman et al. [4], Cagman [5],
and Sezgin and Atagiin [6] in detail. Some researchers have applied soft sets theory to many different
areas such as decision making [7-9], algebras [10-13] using these operations. The author investigated
soft Lie ideals and anti soft Lie ideals and extension of @-soft ideals in semigroups [14,15]. In [16,17],
the authors introduced the concept of Q-soft subgroups and @-soft normal subgroups and discussed
the characterisations them under homomorphism and anti-homomorphism. In this paper, we define
Q-soft translations of Q-soft subgroups and we show some properties of them. Next we prove that
every (Q-soft translation of ()-soft subgroup is also Q-soft subgroup. Also we obtain between (Q-soft
translation of Q-soft subgroup of group G and subgroup of group G. Later we prove that soft image
and soft pre-image of -soft translation of ()-soft subgroup under group homomorphism is also Q-soft
subgroup. Finally, we prove that soft image and soft pre-image of Q-soft translation of @)-soft normal
subgroup under group homomorphism is also -soft subgroup.
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preliminaries

In this section we recall some of the fundamental concepts and definition, which are necessary for this
paper. For details we refer reders to [1,15-18]. Throughout this work, @ is a non-empty set, U refers
to an initial universe set, F is a set of parameters and P(U) is the power set of U.

Definition 2.1. For any subset A of F, a Q-soft subset faxg over U is a set, defined by a function
fax@, representing a mapping faxg : E x Q@ — P(U), such that faxg(z,q) = 0if = ¢ A. A soft
set over U can also be represented by the set of ordered pairs faxg = {((z,q), faxq(z,q)) | (x,q) €
E xQ, faxq(z,q) € P(U)}. Note that the set of all Q-soft subsets over U will be denoted by QS(U).
From here on, “soft set” will be used without over U.

Definition 2.2. Let faxqg, fexg € @S(U). Then,
i. faxq is called an empty Q-soft subset, denoted by ®4xq, if faxg(x,q) =0 for all (z,q) € Ex Q.
ii. faxq is called a Ax Q-universal soft set, denoted by f 5. if faxq(x,q) = U for all (z,q) € AxQ.
iti. faxq is called a universal @-soft subset, denoted by fE;Q Af faxg(x,q) = U forall (z,q) € ExQ.

iv. The set Im(faxqg) = {faxq(x,q) : (z,q) € Ax Q} is called image of faxg and if Ax Q = E xQ,
then Im(frxq) is called image of E x @ under faxg.

v. faxg is a Q-soft subset of fpyg, denoted by fAXQQfBXQ, if faxo(x,q) C fBxg(x,q) for all
(z,q) € Ex Q.

vi. faxg and fpxq are soft equal, denoted by faxg = fBx@, if and only if faxo(z,q) = fxq(x,q)
for all (z,q) € E x Q.

vii. The set (faxoUfBxq)(z,q) = faxq(z,q) U fexq(z,q) for all (z,q) € E x Q is called union of
faxq and fBxq-

viti. The set (faxQNfBxQ)(®,q) = faxq(®,q) N fexo(z,q) for all (x,q) € E x Q is called intersection
of faxg and fpxq-

Example 2.3. Let U = {uy,ug,us,us,us} be an initial universe set and E = {z1,x9,x3, 24,25}
be a set of parameters. Let Q = {q}, A = {z1,22}, B = {x2,23}, C = {x4}, D = {5}, and
F = {x1,x9,x3}. Define

| A{ur,ug,us}, ifx =1y
fAXQ(x7Q) - { {U1,U5}, if ¢ = To

| A{ur,ue}, ifx=a
fBXQ(x7Q) - { {’LLQ,’LL4}, if = T3

{uy,ug,ug,uqs}, if x =14

fFXQ(xaq) = {U1,U2,U5}, ifx = T2
{ug,ug}, if z=x3

foxg(za,q) = U and fpxg(zs,q) = {}. Then we will have foxg = fosq and foxq = ®pxq. Note
that the definition of classical subset is not valid for the soft subset. For example, f AXQQ frxq does
not imply that every element of f4x¢ is an element of fryqg. Thus foQQfoQ but faxg ¢_ frxq as
classical subset.

Definition 2.4. Let ¢ : A — B be a function and faxq, fexg € QS(U). Then soft image ¢(faxq)
of faxg under ¢ is defined by

T x X Xr) = 1 -1
(faxQ)(y,q) ={ Vsl ) | (2,0) € 4% Q,pla) y% ii zlgzgi

and soft pre-image (or soft inverse image) of fpxq under ¢ is ¢~ (fpxo)(w,q) = fex(¢(x),q) for
all (z,q) € Ax Q.
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Definition 2.5. Let (G,.), (H,.) be any two groups. The function f : G — H is called a homomor-
phism (anti-homomorphism) if f(zy) = f(x)f(y)(f(zy) = f(y)f(x)), for all z,y € G.

Proposition 2.6. Let G be a group. Let H be a non-empty subset of G. The following are equivalent:
i. H is a subgroup of G.
ii. x,y € H implies 2y~! € H for all x,y.

Definition 2.7. Let (G,.) be a group and fgxg € QS(U). Then, foxq is called a Q-soft subgroup

over U if faxq(xy,q) 2 faxq(®,q) N faxqy,q) and fa(z™1,q) = faxq(x,q) for all 2,y € G,q € Q.
Throughout this paper, G denotes an arbitrary group with identity element e and the set of all Q-soft

subgroup with parameter set G over U will be denoted by Sgxq(U).
Example 2.8. Let G = {1,—1} be a group and U = {uj,ug,u3,us},Q = {q}. Let foxgo =
{((1,9), {u1,u2}), ((—=1,9),{u1,us})}, then foxq € Saxq(U).

Proposition 2.9. foxg € Saxo(U) if and only if faxg(zy™,q) 2 faxo(®,q) N faxo(y,q) for all
z,y € G,q € Q.

Definition 2.10. Let foxg € Sax(U) then foxq is said to be a @-soft normal subgroup of G if
faxo(zy,q) = faxg(yz,q), for all z,y € G and ¢ € Q. Throughout this paper, G denotes an arbitrary
group and the set of all )-soft normal subgroup with parameter set G over U will be denoted by

NSaxq(U).

Example 2.11. Let U = {uj,u9,us} be an initial universe set and (R, +) be an additive real group.
Define frxg: R x Q — P(U) as

~ A{ur,ug}, ifzeR2Y
fRXQ(%(D = { {u3}, if z € R<0

then fRXQ S NSRXQ(U).
(-soft Translation

Definition 3.1. Let fgxg € QS(U) and o € P(U). Then T = TIe@ . G x Q — P(U) is called a soft
translation of foxq if T'(z,q) = faxo(z,q) Ua, for all x € G,q € Q and o € P(U).

Proposition 3.2. If T'is a ()-soft translation of a Q-soft subgroup fgxq of a group G, then T(z71,q) =
T(z,q) and T'(e,q) 2 T(x,q) for all z € G and ¢ € Q.

PRrROOF. Let x € G and ¢ € ). Then,

T(z,q) = foQ(x,Q) Ua = fGXQ((x_l)_laQ) Ua
D faxoz ) Ua
=T(z"",q)
= faxqz 9 Ua
2 foxq(z,q) Ua
=T(x,q)

Then, T(z7!,q) = T(x,q). Also
T(B’Q) = fGXQ(e,q) Ua = fGXQ(mx_l’Q) Ua
2 (faxq(z,q) N fGXQ(5'3_1,Q)) Ua

= fGXQ(x’q) Ua
=T(z,q)

Thus, T'(e,q) 2 T(x,q). O
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Proposition 3.3. Let T is a Q-soft translation of a Q-soft subgroup fgx g of a group G. If T(zy=t,q) =
T(e,q), then T(x,q) =T (y,q) for all z,y € G and ¢ € Q.
PROOF. Let z,y € G and g € Q. Then,
T(z,9) = faxq(z,q) Ua = foxq(zy 'y, q) U
2 (faxqlzy™,q) mfoQ(% 9)Va
= (fexq(zy™', @) Ua) N (faxq(y,q) Ua)
=T(zy~,9) N T(y,q)
=T(e,q) N T(y,q)
=T(y,q)
= faxq(y,q) Ua
= foxqyz ™'z, q) Ua
2 (faxqyr™',q) N faxq(z,q)) Ua
= (faxqz™ @) Ua) N (faxq(z,q) Ua)
=T(ya~",q) NT(z,q)
=T(e,q) NT(x,q)
=T(x,q)
Therefore, T'(z,q) = T(y, q). O

Proposition 3.4. If T is a )-soft translation of a )-soft subgroup fgxg of a group G, then T is a
@-soft subgroup of G.

PROOF. Let z,y € G and g € Q. Then,

2 (faxq(,q) N faxqy™,q9)) Ua
2 (faxq(r,q) N faxq(y, Q)) Ua

= foxq(®,q) Ua) N (fexq(y,q) Ua)
=T(z,q) NT(y,q)

T(zy™t,q) = faxolzy ™, q) Ua

Therefore, by Proposition 2.9 we get that T is a Q-soft subgroup of G. U

Proposition 3.5. If T is a @Q-soft translation of a Q-soft subgroup fgxg of a group G, then H =
{r € G:T(x,q) =T(e,q)} is a subgroup of G.

PROOF. Let z,y € H and ¢ € Q. As T(x~',q) = T(z,q) = T'(e,q) so ' € H. Now

T(xy™',q) 2 T(x,q) NT(y,q) = T(e,q) NT(e,q) =

Thus, T(zy~!,q) = T(e,q) and then xy~! € H. Therefore, Proposition 2.6 will give us that H is a
subgroup of G. U

Proposition 3.6. Let T is a @-soft translation of a Q-soft subgroup fgxg of a group G and
T(xy~',q) = M* such that for all @« € P(U) we have that a« C M*. Then T(z,q) = T(y,q) for
all z,y € G and q € Q.
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PROOF. Let z,y € G and g € Q. Now
T(z,q) =T(zy 'y,q) 2 T(zy ') NT(y,q) =M*"NT(y,q)

Therefore, T'(x,q) = T(y, q). O
Proposition 3.7. Let ¢ : G — H be a group epihomomorphism and fgxg € Saxq(U). If TJGXQ be
a Q-soft translation of fax@, then @(TJGXQ) € Suxq(U)

PROOF. Let hy,he € H and ¢q € Q then

P(T49) (hihyt,q) = U{Td (9195 1,0) | 91,92 € Gp(g195 1) = hahy '}
= U{TL(910,%,0) | 91,92 € G, 0(91)elg5 1) = hihy '}
= (T (919514 (1) = h1, (g5 ") = hy')
= U{TL (9195 %,0) | 91,92 € G.p(g1) = hu, o (g2) = hy ')
= U{faxa(9195 " Q) Ua | g1,92 € G,0(g1) = h1,0(g2) = ho}
2 U{[fexqlgr, @) N faxo(gz, Ol Ve | g1,92 € G, 0(g1) = b1, 9(g2) = ha}
= U{[faxq(g1,a) Ua] N [faxq(g2.a) Ual [ 91,92 € G, (g1) = b1, ©(g2) = ha}
= [U{fexqlg1,9) Ua | g1 € G,p(g1) = h1, }]
NU{fexq(g2: ) Ua | g2 € G,0(g2) = ho, }]
= U{TI?(g1,9) | 91 € G p(g1) = hn, }]
NU{TE%(g2,q) | g2 € G, p(g2) = hs, }]
= (TL) (h1,q) N (T1*?) (ha, q)

‘91792 € G7‘P

)
)
)
)

Then, by Proposition 2.9 we get that @(TJGXQ) € Suxq(U). O

Proposition 3.8. Let ¢ : G — H be a group homomorphism and frxg € Suxq(U). If TJHXQ be a
@-soft translation of frxq, then go_l(TOJfGXQ) € Saxq(U).

PRrROOF. Let g1,92 € G and ¢ € Q). Then,

oM T qigs ) = T (pl9195 1), 0)
= Td(p(g1) (95 1), q)
= TL2(p(g1) ™ (92), 9)
= faxq(p(g1)p™(g2),9) Ua
©(91),9) N faxq(e(g2), )] Ua
= [faxq(elg1),a) U] N [faxq(e(gz),q) U o]

= T (4(g1), ) N T (p(g2), @)
(TfoQ)( )N ¢—1(T§GXQ)(QQ’Q)

2 [foQ

—~~
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Thus, go_l(TgGXQ)(glggl,q) o gp_l(TgGXQ)(gl,q) N go_l(TOJfGXQ)(gg,q). Now Proposition 2.9 gets us
that ¢~ L(T19?) € Saxo(U) O

Proposition 3.9. Let ¢ : G — H be a group anti- epihomomorphism and fgxg € Saxq(U). If TO{GXQ
be a @-soft translation of fgx¢, then @(TéCGXQ) € Suxq(U).

PROOF. Let hy,he € H and ¢q € Q then

P(T4) (hihyt,q) = U{Td (9195 1,0) | 91,92 € Gp(g195 1) = hahy '}
— U{TL9g195",9) | 91,92 € G, (g5 (1) = by}
= U{TL (9105 %,0) | 91,92 € Gp(95Y) = by olgn) = I}
= U{TI (9195 0) | 91,92 € Go o (g2) = h3 Y, olgn) = hu}
= U{faxa(9195 ", Q) Ua | g1,92 € G,0(g2) = ha, o(g1) = b1}
2 U{[fexqlor, @) N faxolgz, Ol U | g1,92 € G, 0(g2) = ha, 0(g91) = ha}
= U{[faxqlg1,9) Ual N [faxq(g2,9) Ua] | g1,92 € G,0(g2) = ha, (g1) = h1}
= [U{fexqlg1,9) Ua | g1 € G,p(g1) = h1, }]
NU{fexq(92, ) Ua | g2 € G,p(g2) = ho, }]
= [U{TL®(g1,9) | 91 € G, p(g1) = I, }]
NU{TA (92,9) | 92 € G, p(g2) = ha, }]
= (T ) (b1, q) N (T4?) (2, )

)
)
)
)

Then, by Proposition 2.9 we get that @(TJGXQ) € Suxq(U). O

Proposition 3.10. Let ¢ : G — H be a group anti-homomorphism and frxg € Suxq(U). If TO]:HXQ
be a @Q-soft translation of frxq, then @*I(TJGXQ) € Saxq(U).

PROOF. Let g1,92 € G and ¢ € ). Then,

T (g5t a) =TI (p(9195 ). q)
= TL%9(o(g; )e(91), )
= T (oY (g2) (1), q)

= faxo(e ™ Hg2)e(g1),q) Ua
2 [faxq(e(g1),q) N faxq(p(ge), @) U
q) U

= [faxq(elgr),q) Ua] N [foxalp(ge), q) Ua]
=TI (p(g1), a) N TL*?(0(g2), q)
o TI) (g1,q) N (TS (g2, )

Thus, gp_l(T(fGXQ)(glg;l,q) > go_l(T(fGXQ)(glaq) N w_l(To]écGXQ)(gmq) and so by Proposition 2.9 we
have go_l(TOJfGXQ) € Saxq(U). O

Proposition 3.11. Let ¢ : G — H be a group epihomomorphism and fgxg € NSaxq(U). If TO{GXQ
be a @-soft translation of fgx¢, then @(TéCGXQ) € NSuxq(U)
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PROOF. Let hi,ho € H and ¢ € () then

P(TI ) (hihayq) = U{TI(g192,9) | 91,90 € G, p(g192) = hiha}
— U{TL"(g192,9) | 91,92 € G, p(91)p(g2) = hiho}
= U{TL9%(g192,9) | g1, 92 € G, p(g1) = b1, p(ga) = ha}
= U{fexq(g192,9) U | g1,92 € G,(g1) = h1, p(g2) = ha}
= U{faxq(9291,9) U x| 91,92 € G, 0(g1) = h1,0(g2) = ha}
= Q(T% ) (hsh, q)

Then, <p(TO]:GXQ) € NSuxq(U). O

Proposition 3.12. Let ¢ : G — H be a group homomorphism and frxg € NSuxq(U). If TIHxQ e
a @-soft translation of frxq, then @*1(T§HXQ) € NSaxq(U).

PROOF. Let g1,92 € G and g € Q. Then,

(P*l(TgHXQ)(glgzﬂ) ZTJHXQ(@
— TJHXQ(

(9192) )
oly )(ﬂ)
= frxa(e(91)e(g2), q) U
= frxa(p(g2)e(91),q) U
= T ((g2)¢(g x>
= T4 (p(g261), 9)
_1(T0Jj “) (9291, 9)

Thus, ¢~ 1 (T4"?) (9192, 9) = ¢~ {(T2"*)(gagr, q) and so ¢~ H(TI"*?) € NSarq(U). O

Proposition 3.13. Let ¢ : G — H be a group anti epihomomorphism and fexg € NSgxo(U). If
TI¢*Q be a @-soft translation of fgxg, then w(TO]écGXQ) € NSuxq(U)

PROOF. Let hi,ho € H and ¢ € () then

P(TL) (Mhayq) = UITL (9192, ) | 91,92 € G, p(gn92) = hiha}
= U{TI 2 (g192,0) | 91,92 € G, 0(92) (1) = hiha}
= U{TI(g192.0) | 91.02 € G 0(g2) = ha, pl1) = I}
= U{faxq(g192, ) U | g1,92 € G,0(92) = ha,0(g1) = h1}
= U{faxq(g201,0) U | g1,92 € G,9(g92) = h2,0(g1) = h }
= (T ) (hah1, q)

Then, gp(TOJfGXQ) € NSuxq(U). O

Proposition 3.14. Let ¢ : G — H be a group anti-homomorphism and fgxg € NSuxq(U). If
TI7% be a @-soft translation of frx¢, then @fl(TgHXQ) € NSaxq(U).



Journal of New Theory 32 (2020) 21-29 / Q-soft Translation of Q-soft Subgroups 28

PROOF. Let g1,92 € G and g € Q. Then,

e U TI ) (g1g2,q) =TI (p(9192), )
= T2 (p(g2) (1), )
= fuxq(p(g2)¥(91),q) U
= fuxq(p(g1)p(g2),q) U

= T (p(g1) 0 (92). q)
= T"%(p(g291), q)
— o HTI"9) (gog1, q)

Thus, ¢~ 1 (T3"?) (9192, 9) = ¢~ {(T2")(gagr, q) and so o~ (T4"*?) € NSarq(U). O

Conclusion

In this paper, we defined the concept Q-soft translations of ()-soft subgroups and investigated the
properties of them and showed that every (J-soft translation of ()-soft subgroup is also Q-soft subgroup.
Also, we considered them under homomorphism and anti-homomorphism of Q-soft subgroups and Q-
soft normal subgroups. Now one can define the isomorphisms of them and it is can be as open
problem.

References

1]

[2]

[9]

[10]
[11]

[12]

[13]

D. A. Molodtsov, Soft Set Theory-First Results, Computers and Mathematics With Applications
37(4) (1999) 19-31.

P. K. Maji, R. Biswas, A. R. Roy, Soft Set Theory, Computers and Mathematics with Applications
45(4-5) (2003) 555-562.

M. I. Ali, F. Feng, X. Y. Liu, W. K. Min, M. Shabir, On Some New Operations in Soft Set Theory,
Computers and Mathematics with Applications 57(9) (2008) 2621-2628.

N. Qagman, S. Enginoglu, Soft Matriz Theory and Its Decision Making, Computers and Mathe-
matics with Applications 59 (2010) 3308-3314.

N. Gagman, Contributions to The Theory of Soft Sets, Journal of New Results in Science 4 (2014)
33-41.

A. Sezgin, A. O. Atagiin, On Operations of Soft Sets, Comp. Math. Appl., 61 (2011) 1457-1467.

N. Cagman, S. Karatas, Intuitionistic Fuzzy Soft Set Theory and Its Decision Making, Journal of
Intelligent and Fuzzy Systems 24(4) (2013) 829-836.

N. Cagman, S. Enginoglu, Soft Set Theory and uni-int Decision Making, European Journal of
Operational Research 207 (2010) 848-855.

F. Feng, Y. Li and N. Cagman, Generalized uni-int Decision Making Schemes Based on Choice
Value Soft Sets, European Journal of Operational Research 220 (2012) 162-170.

H. Aktag, N. Cagman, Soft Sets and Soft Groups, Information Sciences 177(13) (2007) 2726-2735.

A. O. Atagiin, A. Sezgin, Soft Substructures of Rings, Fields and Modules, Computers and Math-
ematics with Applications 61(3) (2011) 592-601.

N. Cagman, F. Citak, H. Aktas, Soft int-group and Its Applications to Group Theory, Neural
Computing and Applications 21 (2012) 151-158.

F. Feng, Y. B. Jun, X. Zhao, Soft Semirings, Computers and Mathematics with Applications 56
(2008) 2621-2628.



Journal of New Theory 32 (2020) 21-29 / Q-soft Translation of Q-soft Subgroups 29

[14] R. Rasuli, Soft Lie Ideals and Anti Soft Lie Ideals, The Journal of Fuzzy Mathematics Los Angeles
26(1) (2018) 193-202.

[15] R. Rasuli, Extension of Q-soft Ideals in Semigroups, International Journal of Open Problems in
Computer Science and Mathematics 10(2) (2017) 6-13.

[16] F. Hassani, R. Rasuli, Q-soft Subgroups and Anti-Q-soft Subgroups in Universal Algebra, The
Journal of Fuzzy Mathematics Los Angeles 26(1) (2018) 139-152.

[17] R. Rasuli, Q-Soft Normal Subgroups, Journal of New Theory (26) (2019) 13-22.

[18] T. Hungerford, Algebra, Graduate Texts in Mathematics. Springer (2003).



	Introduction
	preliminaries
	 Q-soft Translation
	Conclusion

