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Bu maqalanin asas maqsadi yeni bir geyri-salis soft G -modullar kategoriyasim qur-
magqdir. Bu kateqoriva modul anlayisimin, soft ¢oxluglara bazi cabri strukturlar daxil etmakls

genislondirilmasidir. Burada biz qeyri-salis soft G -modullarin bazi cobri amoaliyyatlara gora
qapaliliq problemini aragdiririg.

Agar sozlor: Qeyri-solis coxlug, soft ¢oxlug, qeyri-solis soft ¢oxlug, geyri-salis soft
modul, geyri-salis soft G -modul.

Ictimai elmlordo, iqtisadiyyatda, miihendislikds, tibbi diagnostikada vs
elmin digsr sahslorinde meydana golon bezi mesolalorin tedgiq edilmesinds
riyaziyyatin klassik iisullari kifayst qoder effektiv olmur. Bu ciir masololor
oziindo ¢oxlu miqdarda qeyri-miisyyenliklor birlosdirilir vo daqiq hello malik
olmur. Bu ssbabdon do bele mosolslorin halli iigiin klassik tisullarin tatbigi her
zaman miimkiin olmur. Belo standart olmayan mosalslorin holli ilo slagadar
olaraq son illords riyaziyyatda miixtelif qeyri-snanovi nozariyyaler qurulmus-
dur. Bunlardan qeyri-solis (fuzzy) coxluglar, intuitiv geyri-solis goxluglar,
kobud (rough) goxluglar, yumusaq (soft) goxluqglar, pargaqgiymotli goxluglar
nezariyyalorini vo basqa nozariyyelori gostormok miimkiindiir [6, 7, 8, 9, 13].

Qeyri-solis qrupu vermoklo cabrds geyri-solis ¢oxlugu 1971-ci ilds ilk
dofo Rozenfeld totbiq etmisdir [10]. Daha sonra qeyri-salis halqalarn, mo-
dullarn torifi verilmis va bu strukturlara aid bir ¢oxlu tadqgiqatlar aparilmisdir
(11, 2], [3], [4], [12].

1999-cu ilds geyri-miisyyonliklorin modellogdirilmasi iigiin Molodtsov
ilk dofo yumusaq (soft) ¢oxluq anlayigini vermis vo bu g¢oxluqlara aid bozi
todqiqatlar aparmigdir [9]. Soft goxluglarin va onlarin xasselorinin dyrenilme-
sinds Maji, Roy va s. boyiik amok sorf etmislor [6], [7], [8]-

Cabrds soft gruplar ilk dofo 2007-ci ildo N.Aktag, N.Cagman torofindon
daxil edilmigdir [2]. Sonraki illords ise soft halqalar, soft modullar verilmis vo
bu strukturlarin bozi xassolori tadqiq edilmisdir. Qeyri-salis soft qruplar iso
2008-ci ilds Jin-Liang, Rui-Xia, Bing-Xuenin islorinds ilk dofs daxil edilmisdir
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[1,3,4]. P.K.Sharma va I'Kaur terofinden ilk dof> intuitiv geyri-solis G-

modullar kateqoriyasi qurulmusdur [15]. '
Bu moqaloys biz geyri-solis soft G -modullar daxil edirik va bu

modullarin miixtalif cobri amallors géra qapalilig isbatlanir.
Biz moqalods lazim olan osas mealumatlan verok:
Torif 1.1. ([8]) X universal goxluq ve E parametrlor ¢oxlugu olsun. On-

da (F,E) ciitliiyii X iizorinds soft ¢oxluq adlanir, ofor F, E-don X goxlu-
~ gunun biitiin alt coxluglar ¢oxluguna P(X) inikas iso, yoni F:E — P(X)

Torif 1.2. ([6]) Tutaq ki, 7*, X iizerindoki biitiin qeyri-salis ¢oxluglar
coxlugunu ifads edir vo ACE. (f,A) citliiyii X tizerinde geyri-solis soft
coxluq adlanir, harda ki f, A-dan I* -5 inikasdir. Belo ki, biitin a€ Atigiin
fla)=f, : X = I, X iizerindo geyri-solis coxlugdur.

Torif 1.3. ([6]) X universal ¢oxlugu lizerindo verilmis iki ( 71 A) Vo
(g,B) qeyri-solis soft goxluglart asagidaki sortlori 6dedikds (f ,4) (g,B)-nin
qeyri-solis soft alt goxlugu adlanir va (£, 4) < (g, B)kimi yazilir.

(i) AcB
(ii) Hor bir ae 4 tglin f, < g,, belo ki, f,, g, -mn geyri-salis alt goxlugudur.

Torif 1.4. ([6]) X universal ¢oxlugu lizorindo verilmis iki ( f ,A) Vo
(g.B) geyri-solis soft goxluglarina boraber deyilir, ogor (f,4)c (g,B) ve
(g.B) (f.4).

Torif 1.5. ([6]) X universal ¢oxlugu iizorinde verilmis iki (f ,A) \C)
(g,B) geyri-salis soft ¢coxluglarinin birlogmosi (h, C ) geyri-salis soft goxlugu-
dur, haradaki C=A4UB vo

f., ce€A-B

hc)=4g,, ce B—4, VceC.
f.vg.,ce AnB
(f,4)u(g,B)=(h,C) kimi isars olunur.

Torif 1.6. ([6]) X universal ¢oxlugu iizorinds verilmis iki (f ,A) Vo
(g,B) qeyri-salis soft ¢oxluglarmnmn kesismoesi (h,C ) qeyri-salis soft goxlugu-
dur, harada ki C=A4NB vo h,=f, ng.,Vee C vs (f,4)n(g,B)=(h,C)
kimi yazilir.

Torif 1.7. ([6]) Ogor (f,4) vo (g,B) iki soft goxluglar ise, (f,4) va
(g.B), (f.4)(g,B) kimi isars olunur. (f,4)A(g,B), (h, AxB) kimi toyin
olunur, harada ki /(a,b)= h,,=f,~g,, V(a,b)e AXB .
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Torif 1.8. ([12]) Tutaq ki, (F, 4) M tizorinds soft goxlugdur. (F,4) -a
M tizorinds soft modul deyilir, yalmz vo yalmz onda biitin xe Atgiin
F(x)<M.

Torif 1.9. ([14]) Tutaq ki, (F, 4) M iizorinds geyri-solis soft ¢oxlugdur.
Onda (F,A4) -a M iizorindo qeyri-solis soft modul deyilir, oagor Vae Aiigiin
F(a), M -nin qeyri-solis alt moduludur vo F(a) kimi isars olunur.

Torif 1.10. ([15]) Tutaq ki, G qrupdur vo M, K halqasi iizerinds
moduldur vo G qrupunun M modulunda tosiri verilsin.9gor har bir ge G vo
me M iglin gme M asapidaki sortlori ddayirso.

) lg-m=m, VYme M (1, G qrupunun vahid elementi)

ii) (g-h)-m=g-(h-m), Vme M, g,he G

i) g-(kym, +k,m,)= kl(g-m1)+k2(g-m2),\7’k1,k2 € K;m,m,e M, geG.
Onda M G -modul adlanir

Torif 1.11. ([15]) Tutaq ki, G qrupdur M K iizorindo G -moduldur.
Onda M iizorinde qeyri-solis G-modulu M -in elo qeyri-salis A=y,
coxlugudur ki, agagidak: sortlor $donir.

i) ,uA(ax+by)2,uA(x)/\pA(y), Va,be K va x,ye M
ii) ,uA(gm)Z,uA(m), Vge Gyme M. '

Qeyri-salis soft G-modullar
K bir halqa, Miss K iizorinds sol (ve ya sag) K - modul va G bir
qrup olsun. G qrupunun M modulu iizerinde tesiri verilsin, yeni asagidaki
sortlori 6doyon 1 : GX M — M funksiyas: verilir.

D ul,,m)=m, VmeM (15 G qrupunun vahid elementi)
2) w(gig,.m)=plg,, g, m))
3) ,u(g, kym, + k,m, ) = kllu(g’ml )+ kzzu(g: mz)
ogor ,u(g,m) = g -m ilo géstarsak bu gortlori belo yaza bilarik

D1, -m=m
2) (glgz)' m=g, (gzm)
3) g (klml +kym, )=k (gmy )+ k,(gm,)

Bu halda M moduluna G -modul adi verak.
Indi E # & bir parametrlor goxlugu, M iso G -modul olsun. PF, (M)

ilo M iizerinds verilmis biitiin geyri-salis ¢oxluglar ailosini gdstarak.
Torif 2.1. (F, 4), M iizorinds bir geyri-salis soft goxlug olsun. Ogor
Vae Atigiin F(a): M — [0,1] qeyri-solis coxluq asagidaki sortlori 6doyirse:
a) F(a)(ax+by)_>_ Fla)x)A F(aXy) Va,be K, x,ye M
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b) Flafg-m)=F (a)m)
o zaman (F,E ) ciitiine M tizorinds geyri-salis soft G -modul deyilir.
F{a)-m F,ils gostorok.

Teorem 2.1. Ogor (F,A4), (H,B) M iizorinds iki qeyri-solis soft G -
modul iso onlarin kasigmasi (F , A)ﬂ (H, B) ds M tizerinds qgeyri-salis soft G -
moduldur.

Isbatr. (F, A)N(H,B)=(G,C) olsun, burada C=ANBvs G,=F, A H,.

Torif 2.1-in gortlorini yoxlayagq.
G.(ax+by)=(F. AH )(ax+by)—

= F(ax+by) AH (ax+by)2 F,(x) A F,(y) A H,(x) A H,(y) =
AN AONAIVAD B
=G,(x)AG.(y), VceC, abeK, x,yeM.
b) G.(g-m)=(F, ~H,)gm)=F,(gm)n H, (gm)=
>F.(m)AH,(m)=G.(m)Vce C, geG, meM

Teorem isbatlandi.

Teorem 2.2. (F,A4), (H,B) M iizerindo iki geyri-solis soft G -modul
olsun. Ogar ANB=( iso onlarin birlosmoesi (F,4)U(H,B) M iizorinde
geyri-salis soft G -moduldur.

isbati. (F,4)U(H,B)=(G,C) olsun. C=AUBvoe ANB=9C oldu-
gundan Vce Ciiglin ce Avoya ce B-dir. Ogor ce 4,onda G, =F, vo
va ce B, G, =H_ -dir. F, vo H, lgin torif 2.1-in gortlori ddendiyi iigiin
(G,C) ciitii M tizerinds qeyri-salis soft G -moduldur.

Teorem 2.3. (F ,A), (H ,B) M tizerinds iki geyri-solis soft G -modul
olsun. O zaman (F, A)A (H,B)ds M iizerinds qeyri-salis soft G -moduldur.

Isbati. (F,A)A(H,B)=(G,C) olsun, burada C=4AXB vo
Gla,b)=G,, = F, A H, soklindadir. Torifin sortlorini yoxlayagq:

G,, (ke +ly)=F,(ke+ly) n H, (kx +1Iy) >

a) 2 Fa(x)/\Fa()’)/\Hb(x)’\Hb(y):
=(F, () A 2, () A (F,(0) A H, ()= G, (x) A G, ()
b) Ga,,,(gm>—F (gm)n H,(gm) 2 F,(m) ~ H,(m) =G, (m)
Teorem 2.4. {F, A },E ;ailesi M iizarindo geyri-solis soft G -modullar
ailasi olsun. O zaman _
1) ﬂ(E ,4,)- M tizerinds qeyri-solis soft G -moduldur.

iel
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2) A (F;,4,) M tzorinds geyri-solis soft G -moduldur.

3) Ogor 4,N4, =D Vi, je Iigiin U(F,4,)- M tizerinds qeyri-solis
soft G -moduldur. .

Teorem 2.5. (F,4) M iizorinde, (H,B) N tizorinds iki qeyri-sslis soft

G -modul olsun, onda (F, A)x(H B) MxNiizorinds qeyri-solis soft G—
moduldur.

Isbatr. (¥, 4)x(H#,B)=(G, AxB) Gla,b)=F,xH, vo (F,xH,Ymn)=F F,(m)AG,(n)
soklinds toyin edok. Indi Vy,,x, € M, Y.y, € Nk le K

G(a,b)(kx+ly) a,b)(k(xl’yl)+l(x2’y2)) G(ab)(kx +1Ix,, ky, +ly2)—

=Fa(kx1 +lx2)/\Hb(kYI +ly2) (F (xx)/\F (xz))/\(H (yl)’\H (.YZ»

(F (xl)AH (yl))A(F (xz)’\H ()’2)) G(ab)(xl>yl)/\G(ab)(xZ’yZ)‘
Glo(8(e.3)) = Gion (e, 2)) = F. () A H, (29)2 F, (x) A B, ()= G, (v, )

Teorem isbat olundu.

Torif 2.2. (F, 4), (H, B) M iizerindo iki qeyri-salis soft G -modul olsun,
onlarin comi (F, 4)+(H, B)=(G,C) bels tayin olunur: C = A\ B vs Vee C
teiin G,(x)= v, (F(a) 2, (b)

Teorem 2.6. (F,A4), (H,B) M iizorinds iki geyri-solis soft G -modul

olsun, onda onlarn comi (F,4)+(H,B) do M iizorinds geyri-solis soft G -
moduldur.

Isbati Vx,ye Mve Vce C iigin min{G, (x),G,(y)= @} olsun. Ve >0
t¢iin
a-e<G(x)= x=\a/+b(Fc (a)A H,(2)) vo
a-e<G.0)= v (FEAH()
y=e+

x,y elementlorinin x = a+b, y = e+ d ayrilis1 varsa. Buradan
a-e<F(a)nH. () vo a-e<F()rH(d)=> a—-e<F.(a),
a-e<H,(b)ve a—e<F.(e),
o-e<H/(d)= a-e<F,(a)AF,(e)<F,(a+e)vo
a-e<H(b)AH,(d)<H, (b+d)
x+y=(a+b)+(e+d)=(a +e)+ (b +d)oldugundan
a-e<F(a+e)aH,(b+d)= a-e<
{Fla+e)nH,(b+d)}=G,(x+y)

x+ y—(a+e Y(6+d)
£ ixtiyari oldugundan

Gc(x+y)2 a%-Gc(x)A Gc(y)
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Indi B =G,(x) va £>0 ixtiyari olsun, onda
<G, ()= v (FAa)nH.()= B~ <F.(a)AH,(b)= f~e < F.(a),
p-e<H.(b)= f-e<F.(a)<F,(ka),
B-e<H (b)<H (kb)= B—€ < F.(ka)n H,(kb) Vke K
 kc=k(a+b)=ka+kb oldugundan
B-e<, y (Fla)n H.(2)}=G, ()
€ ixtiyari oldugundan G.(kx)> =G, (x) alinir.
Vee C F.(a)< F.(ga) vo H,(b)< H,(gb) oldugu iigiin
F.(a)AH,(6)< F.(ga) A H,(gb).
gx=gla+ b)= ga+ gb istifads edarak .
6= v (A HB)< v (F.lea)n H,()=G,(ev)
Teorem isbatland.
Torif 2.3. (F,4), (H,B) M iizerinds iki geyri-solis soft G -modul olsun,
onlarm hasili (F A)-(H,B)=(G,C)-dir, burada C=ANB va Vce C iigiin

G.(x)=_ iA(F (@)~ H,. ()]

Teorem 2.7. (F,4), (H,B) M iizorinds iki qeyri-slis soft G -modul-
larin hasili do M tizerinds geyri-salis soft G -moduldur.
Isbati. Vx,ye Mvs Vce C igin G.(x)AG.(y)=a olsun. Ve>0

liclin a—8<Gc(x)_X Z\(,M[)I){/\(F (a,)AH, (b))) vo
a-e<G,(y)= rz\(/p )( ANF.(p)AH, (‘L)))

a-e<AFla)nH (), a-e<aF(p)nF(q,)=
o-e<F(a)nH.b,), a—e<F.(p,)AF.(g,)=
a-e<F(a)nF(p,), a-e<H,(b)rHI(q)
Vi tgiin.
Buradan x+y=2((a, +b,.)+ (p, +q,.))
a—6<Fc(a,+p,.)/\H (b +q,) Vi igiin

S a-€< Y ( (F,(a, +p,)/\H (b, +q,))) Gc(x+y)'

xty=Y ((a+b, }H(pi+q,))
Belsliklo, £ ixtiyari oldugundan G,(x+y)2G.(x)AG, (»).
indi B=G.(x) olsun. Ve > 0 tgiin
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p-e<Gb)=_y  FaInm, )=
p-e< /'\{Fc(ai)AHc(bi)}: Bz< ‘Fc(ai)AHc(bi)

B-e<F(a)nH,(b,)<F, (ka)nH, (kb,) =

pe<plRba)nm )}, sy A(F(ka)r H.(6,) =G, )

€ ixtiyari olduundan G, (kx)> G, (x) alnr.

ceC, geG vo xe M olsun
F,(a)<F.(ga,)= F.(a)AF,(b,)< F,(ga) A F.(gh) = .
NE(a)nH, (b)) < A(F.(ga,) A H,(g0,) vaSgn
=G.()=_ oy, NE@)AH. ()< e Vi e (80, ) A H, (g8,) =

=G, (gx)= G.(g%)2G. (x)
Teorem isbatlandi.

M bir G~ modul vo N, M -nin alt modulu olsun. Ogor N -alt modulu G
qrupunun tosiri altinda invariantsa, yeni Vge G vo ne N iigiin g-neN iss
N alt moduluna G -alt modul deyilir.

Torif 2.4. (F,4) M iizorindo qeyri-sslis soft G -modul olsun, (F, Ay

viN—=[01] F-nn N -5 daralmas:

kimi toyin edilsin.

Teorem 2.8. (F,4) M iizorinds qeyri-solis soft G -modul olsun, o
zaman (F, A),, N tizorindo qeyri-solis soft G -moduldur.

Isbati. Vk,le K, x,ye N vs Vae 4 tigin

F,|y(lc+ly)=F, (ke +1y)2 F,(x) alw v)=
N( N(x) N()’)
w(gx)=F,(gx)2 F,(x)=F,| 4 (x)

M G-modul, N G -alt modul, (F, 4) M iizerinds geyri-sslis soft G -
modul olsun. F: 4 — SPF(M/N) geyri-salis soft goxlugu
F(a):M/N =[01] Fla)fx+N)= v (F, (x+n)) diisturu ilo versk.
Teorem 2.9. (F,4) M iizorindo geyri-solis soft G -modul, N M -nin
G -alt modulu olsun, onda (ﬁ ,A) M/N faktor modulu ﬁzerinda qeyri-solis soft

G -moduldur.
Isbati. Vk,le K, x,ye M va Vae A iigiin
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F,(k(x+N)+1(y+ N))= F, (ke + Iy)+ N)= v (F, (ke + Iy + n)) =
';/N(Fa(bc+ly+knl. +1-m)n=k n +l-n2)=n;/NFa(k(x+n1)+l(y+n2))2
v (E,kx+m ) AF, (v +n,))2 v (F,(x+n)AF,(y+mn))2

Z(HI\E/NFa(x+n1 ))A(nz\e/NFa(y+n2))=Fa(x+N)AFa(y+N).

B (gl + W)= F (g + V) = v(E, (g + ) = V(F, (g5 + gn,) =
=VF,(glc+m))2 v F,(x+m)=F,(x+N)

H\0.0Q

11.

12.

13.
14.

15.

Teorem isbatlandi.

ODOBIYYAT ,
U.Acar, F.Koyuncu, B.Tanay, Soft Sets and Soft Rings, Comput. Math.Appl.59 (2010),
3458-3463
H.Aktas, N.Cagman, Soft Sets and Soft Group, Information Science 177 (2007), 2726-
2735.
F. Feng, Y.B. Jun, X. Zhao, Soft Semirings, Comput. Math. Appl.56 (2008), 2621-2628.
L.Jin-liang, Y.Rui-xia, Y.Bing-xue, Fuzzy Soft Sets and Fuzzy Soft Groups, Chinese
Control and Decision Conference (2008), 2626-2629.
S.R.Lopez-Permouth, D.S.Malik, On Categories of Fuzzy Modules, information Sciences
52 (1990), 211-220.
P.K.Maji, R.Bismas, A.R.Roy, Fuzzy Soft Sets, The Journal of Fuzzy Mathematics 9 (3)
(2001), 589-602.
P.K.Maji, A.R.Roy, An Application of Soft Sets in a Decision Making Problem, Comput.
Math. Appl.44 (2002), 1077-1083.
P.K.Maji, R.Bismas, A.R.Roy, Soft Set Theory, Comput. Math. Appl.45 (2003), 555-562.
D.Molodtsov, Soft Set Theory - First Results, Comput. Math. Appl.37 (1999), 19-31.

. A.Rosenfeld, Fuzzy Groups, Journal of Mathematical Analysis and Applications 35

(1971), 512-517.

A R.Roy, P.K.Maji, A Fuzzy Soft Set Theoretic Approach to Decision Making Problems,
Journal of Computational and Applied Mathematics 203 (2007), 412-418.

Q.M.Sun, Z.L. Zhang, J. Liu, Soft Sets and Soft Modules, Lecture Notes in Comput. Sci.
5009 (2008), 403-409.

L.A.Zadeh, Fuzzy sets, Information and Control 8 (1965), 338-353.

C.Gunduz, S. Bayramov, Fuzzy Soft Modules, International Mathematical Forum, v. 6,
2011, no.11, 517-527.

P.K. Sharma and Tarandeep Kaur, Intuitionistic Fuzzy G-Modules, Notes on Intuitionistic
Fuzzy Sets v. 21, 2015, No.1,6-23.

52

HEYETKHE CO®T G -MOAY.JIA
K.M.BEJIMMEBA, C.A.FAIIPAMOB
PE3IOME

Hedetkue codr Moxymu 6sumH BBeeHEI B msydensl ¢ 4. Apac u C.A. BaitpamossiM. B
710 paboTe BBOAATCA HeUETKHE CODT MOAYIH ¢ MeHCTBUEM HekoTopo#t rpymmt G u m3y-
9aeTcs BOIPOC 3aMKHYTOCTH 3THX ~MOJyJIe#i OTHOCHTENBHO aNreGpandecKux Onepanuii.

KiroueBnie ciioBa: HeveTKHE MHOXKECTBA, COPT MHOXECTB2, HEYeTKHe COGT MHO-
’KECTBa, HEUeTKHE COPT MOIyNH, HedeTkue copr G -momymu.

FUZZY SOFT G -MODULES
K.M.VALIYEVA, S.A.BAYRAMOV
SUMMARY
The main purpose of this paper is to introduce a basic version of fuzzy soft G -module

theory, which extends the notion of module by including some algebraic structures in soft sets.
Finally, we investigate some basic properties of fuzzy soft module.

Key words: fuzzy sets, soft sets, fuzzy soft sets, fuzzy soft modules, fuzzy soft G -
modules.
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