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Abstract In this paper ,by endowing a parameter set with soft weak BCl-algebras’ algebra structure, the concept of a
new type of soft weak BCl-algebras was introduced firstly. Then its some basic properties were discussed by using the
intersection and the AND operation of soft sets, Besides, by applying the dual soft sets,the equivalent characterizations

of the new type soft weak BCl-algebras were given. At last, the properties of the homomorphism image and inverse
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image of the new type of soft weak BCI-algebras were investigated.

Keywords Soft set, Soft weak BCI-algebra, Soft set operation, Dual soft set, Homomorphic mapping

1 3§

BCK-CH BT #E 2 i Tmai F1 Isékild F 1966 32, [ 4
Iseki 5| A T BCHR BB &, 3™ T BCK-RREH . 2005
F,HBECSIAT T BCHUB R R BAMME, R T
HATTA

Rosenfeld 7E 1971 45| A T HUM FRERIME S SR G H 1
BIREMFR IR IA. XS HEEM 4 594 & 5 F 3 BCK-
REP LK, B AR L% E IR BCIAH B8 BCK-U%.
B BCH-RB SR B W T TR

1999 4F . Molodtsovi™ $2 ) T R S8 48 &, BRIt T — b
WIEARHGE R A B, B SR RREEN HR
BN S RBAY T AME. FJE, Maji S0V 515 T 5K
F—EREGEE, ARENTTR TEESE T AR, 2007 4,
AktasZU2 6 1 T BRI E SOEH B B — S R BER T T
B, FAI T SE R BB R A48, 2008 42, Jun 44k
B4R i2 A1 3] BCI/BCK-L 4, 32 i # BCI/BCK-X gk
BCI/BCK-FARBMBE & . F4F, Feng S L H D5
FIEF LB THCER BRI R AR SR, 2010 47,

TR HE9:2015-04-12 iR H . 2015-05-26

RICHE S BT T 8 BCK-U8, 3048 ik BCK-REu ™ X
R XIHEE . 2012 FEMAEED A T RS, OF
BHE T ER— MR .

2008 4, FEMEFIR ANV 4% SRR R T BE AR B
¥, 45 T TR RE SO I THE FIBT 5L T T B A
B R SRR T RS 775 AR BRAAEAT LIS
HBHEZIMEG L. BRENRIIER T @R H—RIPFR
RO AR — B 5 B S HE R T I BCHR
PR EEH , 4 T B BCHUBO S, TR EM
FESCHERR.

ATCHE 2 45 B W BCIARBOR B4R B 8 S T AR OC R B
HEGE 3 RS RERT W BCHRB ML, 45 h 3
B BCHREBWEE, H BB ER—RIIEAETGEH 417
THEHT AL BCHUEUN RSB SRR Z AR .

2 WMEMIR
AN — AR EE X T W BCHUE LB KA

KR,

EX 1BIGF BCHEED —4~ 2, 0B (X, « . OFF

AXZERARB RS A (61170121, 11401259), B = B H A R BF & £ (JUSRR

11407) , B A2 A AIH VI B (201310295028) , TT R A2 224 B 45351 B (2014203) %8 B,

BREA1983—), &, 1+, Bl ¥, TEH RSB AT B RSB B, E-mail: cliao@jiangnan. edu. cn; B (1957—), 5, ##, FEHK
USRS HBE R S S BIS R A A TS GREEH ) B (1993 —), B, TEFFRMB N HENLE 2 S0 SRR AL RE;
B OBA920), &, AEWHRMEVITENAY BN SRR RE T W99, i, B A, FERESEAIBENRE ENS

FURE AR B X R (1962—), 5, BIRUR, FEM A TBORITE.

022.



AT BCHYE MR Y x5 y,2€ X WA

(IDx *o=x;

(Ipx* x=ux;

(I)(x*y) *z=(x%2) %y,

513 1™ W BCIHREL X o, TR AT

(Dx*(x*y)) % y=o;

(2)ox (xxy)=(o*xx) * (0% 7y),

MIRTFEFF 4R X fEFRR T BCI- 4.

EX 28 W BCHRUH X k=T8S K X TR
BLWRMERY 2,0€ S, MEF z* y€S,

FAEFREVeSHLEOTE . WAVLES. B
O=x*xx€ES,

EX 3 %X, Y BRWAW BCHUE B £ X—=Y A
MXEBEY BRAB HEVx.yES,ME fzxy)=f(z) *
f.

SR gt gt R IURR £ R R A AR

EX 4B ERBD ABRMANESHEEG,AXB=
{(z,) |x€A,yEBIFRA A, BB FIR,

EX ST AU RMBLEE.EN—1TSEE POFE
U KESE,ACE, & F:A—~PU) B— B4, MFR(F.A)
RBU EM—PHRE. R FREA ER—3RE.

EX 6 H(F,A),(G,BYRU LA KE, £k
¥

(1)ACB:;

(2)Ve€A,F(e)=G(e),

WIFR (F,A) K (G, B) I T4 BN (FLAS (G, B).

EN T CGREMRHIZE)  (F,A),(G,B)R U FHEK
£, 5 REH,OBL:

(1)C=ANB;

(VY zEC,H Ha)=F@)NG2).

MFR(H, O B3EF, A MG, B) R 3, g4 (H,O) =
(F,A)Nr(G,B),

EY S EREMHEE) (F,A),GB XU %k
£,4F,ANG,B=(H,0,C=AXB,E$ Y (z,»EC,
H{(z,y)=F(@) NGy, MFHHEH,O & (F,A) 5(G,B)¥
Hz® . idfE(F, A NGB,

X I (HEHXE) B H.E-P(X),g =H(g)H
—ANEREE, MR Au: X—>P(E),z Au={g|z€H(g)} )k H
HIXFEAREE .

HFAX-PEYR—NKE N Hi: E-P(XD, g >
H(g)={x| g€ A }FRN A BINHBIE.

EN 10T EREMBR SRS #’ X, X, BT BCE
RELU BWREE PAOERRUMEE, /1 X1~ X, B—H1
Mg, Hi: X, > P (U), Hy: X, — P (U) £ % £,
VxléXuVrzEXz,%)‘L:

U Hl(ll)’
FCHD (x2) ={f“”1 T
Q, i x)=0

H fFU(H) (@) =H, (f(x ), W fFCHD . f (Hp) 5 FR
X; M1 X, FREREEFR F(HOX Hi W8, 1 (H:) R He 1
R

i ax)#0

3 FBEHRT BCI-R#

EFRKRSRER T BCHE RS, 518 —15
T E MO BCHUSUR R A5 R80T BCIHAUEL, FiHie e/
— IR,

EX N 4UEWMKEE X RE BCHUK, F. U~
PXOR—1MHB, BV 2€ X, F(0)#0 & X FRE,. 1
RF £ X L3I BCHUH.

R R T BCHUEE] B 81y IHE R BAteE.,

EX 12 X H—1T BCHLEL, H. X—PWU) H—4
WE,EVz,vEX,HRE H(z*» Y2 H@ NHG), W H
i X B ET BT BCHUEGIE N (H, XD, TEARGERE
HIEOLT  BFRAEOE BCHE 4K,

T T BT B T B AR T BCIHUE AR e

Bl WHEWBESU=X={0,1,2}, % X L“x"B&
BE AR

N = O X
D = O

S O e
(o e

BSCERO 31X, % ,0) —ATF BCH#, X4 H: X—~
PU),H0)=1{0,1,2},H(1)={1,2},H(2)= {2}, H &
X % BCI-A%., XA H()={1,2}% 1*2=0¢ H(1),
B HOOARR X FR%L AT H R RE %8R T BCHR
B, BFHERY BCHUBR M Hiissm .

EFE1 HIX HW—ITKE BCHE MYz X, F
H(O0)2H(x) .

IEB: V€ X, H(OO=H(zx * x)2Hx) N H(x)=
H(x),# H(ODH (1),

FHE2 B{A)ier B2 X BW—KE BCFFA%L T h—3
FHEA M N A R X M BCEFAEK.

WEH:EA A 2 X 3 BCT FREGFTLL 0€ AL I 0
ﬂieIAi,FﬁuﬂielAi-—/éQQ XVx,yG ﬂielAum'JVieI’;ﬁ
o y€EA . BHA BX BT BCI FAAEH,z*» yE A AT
I*y€ NiciAi. HhEX 218 NeA 2X BT BC-FR
.

FE3 XX, BEAE BCHUEL IR X XX,
FHEBES*": YV (21,12), (3, y)EXy X Xoy (x1522) *
(yrsy2)=C(axy * y1,22 * ), (X XXz, %,(0,0) R
BCHRMK. :

PR VYV a=(x1,22) 3= (15320 »2= (21422 ) € L1 XL,
£0,00=0,%:

(I (xysx2) * (s y2)=(a1 * Y1532 % 32)=0(0,0);

() ((zy yx2) * (ynyz)) * (21922)2(131 * 3922 *yz) *
(1 *22) =@ * y1) * 21, (o % y2) ¥ 22) = (1 % 21) % y1,4
(g *22) ¥3)=(x1 ¥ 21,22 *22) % (y1,32) = (1 * x2),
(z1 % 22)) % (y1532)3

I (zr 220 * (0,00="{(x1 * 0,27 * O)=(x1y22) »

HRE L 1 AB(X X Xz, % ,(0,00) R BCIHUEK,

EHE4 & X, X BY BCHUH X WBAIE BC-TAR
¥ HGXD, (He X)) APA S, B H, 2 X 85I BCH

KB, B CH XD Hy X)) Hy B X) W3 BCHRS.
» 23 L ]



W Yo, ve Xy, BN X & X 89— T BC-FU5
Bl xx y€X1, B Hi(x* y)=Hy(x* y)22Hy (x) (Y H2 ()
=H, (:c)ﬂHl(y)o Hit, H & Xy B‘J’-F’ﬂz BCI‘f%ﬁo

EEB5 # X ,X: W4T BCHE, Hi . H, 41 51E
X1, X, B9 BCIHUHL 25 (H, Xu X X)) =(H1,X1) A (Hq,
X)), H & X1 XX, 8. BCI-RUHK

PERA R X0, X, BT BCIHA B, mEE 3 4, X, X
X, BV BCHE, YV, ve€Xi XXs,o=(x1,25),y=
(332 Hf 2, 3 € X (i=1,2), M H(z * y)=H (s,
23) s (132 )Y =H(xy % y1,3 % w)=H, (a1 * 1) (VHz (a2 *
v )2 H,y (e )NV H ) INTH () N He () J=[H; (@) N
Ho(x)) N LH, () N H: (0] =H x5 22)) N
H((y,y:))=H(@) NH(),

M H £ X X X, BJEKIE BCIHUEK

EE6 XX, B BCHLEAB T BCI-FR 5,
Hi,H, 535012 X0, Xe B98I BCHR¥G & (H, X N X)) =
(H, X)) Ne(H: . X2, W H 2 X, N X, B BCIHLE .

WX, X, BW BCFUE X MBI BCFF U4, B
EHE2AH,XINX, E X WTE BCIFRAH. XVr.y€
XiNX: B Hx* y)=H(x* y) N Hy (x* y) 2L H, ()N
H () INTH (0 NH (0 ]=[H: () N H () INLH: () N
Hy(»)J=H)NHG, M HZ X, NX, #EKIE BCHLE,

EE7 % X NE BCHUE, T A 458 5

(DH X X —A85 W BCHUBW R E R R VueU,
An#D H X f—TE BCHRUH.

DVYu€UAU>PX),MAWF#D R X H—TT
BCF-TFHREMIFTERMR Ha I X H— PRI BCHUHK

R (DM H R X B9— M KE B, Vue U,
Apw={r|lu€ Hx)}, VYa,yEAg(w), M u€ H(x) H
u€& H(y), il u€ H(x) NH(y) ; XER H R X —E0E
BCHREL Frl HONH(GWS H(x+ y), B uCH(x * v),
Bl xx y€ Ay, FHIk An(w Ry X H—T BCHFUEL.

T Vo, yEX, B H@WONHGD)D=0, B RE
H@WNHWCH(xr % y), &F H@)NHGD)DFZD, Yu e
H@ONHMW ,MuE Hx) B u€ H(y) L x €A (w) B
yEA (W H Ay (w B X BT BC-FUBL Brl 2+ vy €
A (), Bl u=H(x % y), AT H) NH(WESH(x * y),

DOREM: Va.y€EX, 2 Ha (o) NHa () =0, W
Hi ()N HA(W S Ha (2 * 30338 Ha () N HA () FZD, WV u&
Ha(x)NHa(y)., B u€ Ha(x)H «€ Hx (), FT A 2€ A(w)
B y€AMw, B AGw Ky X —A~T BCHFREL Filhx « y€
A Bl u€ Ha(x* 3, AT Ha (@D N HA(D S Ha(x * 3)

TOME V2, yEAW B u€ Ha(x)H u€ Ha(y) LA
ue Ha ()M Ha(y). A Ha i X B)—A8T BCIHALEL,
L Ha() NMHA(DES Ha(x % y), Bl u& Hao(x * y), AT =
* y€ A B ACw) K X —ATF. BCH-FAUHL.

4 FHEBHKE BC-REMNBERSR

AT TR BCHU R RSB 5 R H 5
PR
EE8 WX, X AW BCHUL.U ZVIHRER .
fi X=X H—AFEBSH, H . X, >PO), Hy : X; >PMD)

« 24

HPIAEREE AR A T B 5B L

#FH H R X BT BCHUEL W F(HD R X, BT
BCHL4L.

# H 2 Xo B BCHUEL M /' (H2) 28 X0 EGE
BCIH4K.

P (DY, €Xe & F(HD () N fHD) (y2) =
O, FCH) () NFHD () S fFCH D (% 32058 FCHD
() NSHD () F DMV u€ fF(HD (@) N fCHD (32
B qu(I)LiIZHx (0 E uEf(l_)U:yzHl (o), BHFEE n X,

ﬁxz=f(x1)ﬂu€H1(x1);u&ﬁT£ylGXl,ﬁyz=f(y1)
EueHx(yl),U\ﬁ u€ H; (Il)ﬂHl(y])o EEZF H,; j&l Xi
B, BCIHUEL 8 Hy (o) N HL(y) DS H (% y1) T v €
Hi (o * 0 B/ f A REIZSBRET, BT f (21 % 31) = flan) =
F) =z %y, b 21 * 3 € Xy, LA uEf U Hw=

(@) =75 % 3,

SCHD (e % 30, T FCH D () N SCHD () S FCH D (o %
y2). B FCHD R X, IR BCI-{A %%,

(OBETF H: £ X; W BCHUELEHEY 2, € X0, 8
FIHHDG@ON T HDY ) =H, (fla) NH (fF(n HE
Hy (flx) % fon)=Ho (f(z1 % y1))=f""(H)(x1 * 31,
T CHR) R X 930 BCHUE.

EX 13 % XL,X AFHANES. XX EX X
WIBRST, H £ X EMBRE. Vo€ X, Y f(o)=f(h,
E Hl(I):Hl(y)vm'Jﬁ: H, BRF JF‘Z:’}EE(JO

EE9 % X1, X, I BCHELU RWHBES.
f:Xl—’Xz ﬁ]—/[\ﬁ]?&ify{ﬁfyl‘ﬂ :Xl*’P(U)j‘JyK%E. H, 7%
ET FATRN H R X R BCHUBIW R E &R
SCHOR Xz BISE BCHUH

UEBR A A H (D AT AISS IS AL .

T Vo, n€X Ve Hi () NH (1), €
Hi(x)H € Hi(x) % fa) =y € Xp» f(a2) =1y € Xz
B fo(IEJ:ylHl (x)=f(H)(m)H xef( U Hi(n)=

BER

f(H})(yz),E[]IEf(Hl)(y1)nf(H1)(yz)o [ﬁj“]f(Hl)%
Xz E@y)(ﬂ BCI—R%‘&,F)?LJ f(Hl)(yl)ﬂf(Hx)(yz)_C.f(Hx)
(y1 *yz),fﬁﬁl IEf(Hx)(M *yz):j U Hl(I)yMﬁﬁHIE

(f)=yl * ¥y

X i foy=ym *y HxzEH (), AN f RESBE,
F@O=y %y =f(x1) * f(x)=f(x; ¥ 22); XH H, 2%
F FAARBH, W H () =H, (2 * 220, \TT € Hy (2 *
x2) s Hy (ZI)DHI () CH (2 *x2) . FI, H, }lJXI E’/'Jy}t
T BCIHU4K.

EFEE 10 X\, X AFHMNE BCHREL f: X1 —X, H—
MEFASRET, Hy : X =P U)W E, W H, 2 X, R
BCIHUBIM TR BE AL 1 (H) R Xi M BCIHLHL.

UERT LB B B 8(2) MEE IR L .

FE: Y 3,y € X R f RBRISBRE, L I,
L EX L EB vy =Fa) sy =f () H oy * yo=f(x,) *
fl)=f(x1 *x x2) , XN £ (H) R Xi BT BCHUEK,
B Hily) N H: (32)) =Ho (fa D N H (f( ) =
FUH) ()N HD () SV (H) (o % 22) =
Hz(f(11 *xz))sz(M *yz)o

& H: R X, BT BC-HL.

CF4#% 60 7O



(1]

[13]

ory[J]. IEEE Transactions on Information Theory, 2010, 56
(7):3187-3195

Wang S, Zhu W. Matroidal structure of covering-based rough
sets through the upper approximation number[ J]]. International
Journal of Granular Computing, Rough Sets and Intelligent Sys-
tems, 2011,2(2).141-148

Li X, Liu S, Matroidal approaches to rough sets via closure opera-
tors[ J]. International Journal of Approximate Reasoning, 2012,

53(4):513-527

[14]

(15]

[16]

[17]

ZhuW, Wang F Y. Reduction and axiomization of covering gene-
ralized rough sets[J]. Information Sciences,2003,152;217-230
Ma L. On some types of neighborhood-related covering rough
sets[ J]. International Journal of Approximate Reasoning, 2012,
53(6):901-911

Lai H J. Matroid theory{ M. Beijing: Higher Education Press,
2001(in Chinese)

TR, e IM]. LA B HE L ARRE, 2002

Oxley J G. Matroid theory[ M. Oxford University Press, 2006

(8% 24 70

BRIE KMSEEWRT T BCHREWRBLSEH, AT

BRI BCHUB LS, 3R T B — RIIMHRHER. #—
A5 AL BCHUB BB AR OS54, JFBT T E R HE TR

[1]

[2]

(3]

[4]

(5]
[6]

7]

L8]

£9]

[10]

{11l

[12]

[13]

(14]

[15]

[16]

2 £ XMW

Imai Y,lséki K. On axiom systems of propositional calcumi XIV
[J]. Proceedings of the Japan Academy,1966,42(1):19-22
lséki K. An algebra related with a propositional calculus XIV
[J]. Proceedings of the Japan Academy,1966,42(1):26-29
Chen Lu,Pu Yi-shu. Sub-BCl-algebra and its Ideal[J . Pure and
Applied Mathematics, 2005,21(3) :250-254(in Chinese)
Wrig . 45, T BCIHRECR HBAR ], sk 5w F 0,
2005,21(3):250-254

Rosenfeld A. Fuzzy groups[]]. Journal of Mathematical Analy-
sis and Applications,1971,35(3):512-517

Xi O G. Fuzzy BCK-algebras[ ] ]. Math Japon,1991,36:935-942
Senapati T. A Study on Fuzzy BCK/BCl-algebras and Related
Algebraic Systems[ M. Verlag: Scholar’s Press, 2014
Molodtsow D. Soft set theory-first results[J]. Computers and
Mathematics with Applications,1999,37(4/5):19-31

Zadeh L A, Fuzzy sets[J]. Information and Control, 1965, 8
(65):338-353

Pawlak Z. Rough sets[ J]. International Journal of Information
and Computer Sciences,1982,11;341-356

Atanassov K. Intuitionistic fuzzy sets{]]. Fuzzy Sets and Sys-
tems, 1986,20(1) :87-96

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

Aktas H,Cagman N. Soft sets and soft groups[J]. Information
Science, 2007,177(13) :2726-2735

Jun Y B. Soft BCK/BCI algebras [J]. Computers and Mathema-
tics with Applications,2008,56(5):1408-1413

Feng Feng, Jun Young-bae, Zhao Xian-zhong. Soft semirings
[J]. Computers and Mathematics with Applications, 2008, 56
(10):2621-2628

Fu Wen-qing, Li Sheng-gang. Soft BCK algebras[]]. Computer
Engineering and Applications,2010,46(10) :5-6(in Chinese)
RO ZAENL B BCK %] BV TR SR A, 2010,46
(10):5-6

Liao Zu-hua, Rui Ming-li. Soft incline []]. Computer Engineering
and Applications, 2012,48(2) ; 30-32(in Chinese)

B, BB ). U] R LR SR, 2012,48(2) :30-32

60 -

[17]

(18]

[19]

(20]

[21]

L22]

(23]

[24]

[25]

[26]

Wen Yong-chuan. The study on soft set[ D]. Dalian; Liaoning
Normal University,2008(in Chinese)

BN, RTFREMBFRELD]. Ki%E 10 TIHE K, 2008

Yin Xia, Liao Zu-hua, Zhu Xiao-ying, et al. Soft sets and new
soft subgroups [ J]. Computer Engineering and Applications,
2012,48(33):40-43(in Chinese)

BREE BRSO3, % RESHRKRFHUL HENIRS
LA, 2012,48(33):40-43

Yin Xia, Liao Zu-hua. Study on soft groups[J]. Journal of Com-
puters,2013,8(4):960-967

Zheng Gao-ping, Liao Zu-hua, Wang Ni-ni, et al. Soft lattice im-
plication subalgebras[ J ]. Applied Mathematics and Information
Sciences, 2013,7(3):1181-1186

Guan Bei-bei, Liao Zu-hua, Zhu Xiao-ying, et al. Soft Subsemig-
roups[ ], Fuzzy Systems and Mathematics, 2014, 28 (4):39-44
(in Chinese)

KO B4, SRR, % R FERL EMARESHE,
2014,28(4):39-44

Zhao Di, Liao Zu-hua, Zhu Xiao-ying, et al. Soft ideals of semig-
roups[J]. Fuzzy Systems and Mathematics, 2014, 28(4) ; 45-50
(in Chinese)

R, AR A, R BREE, . R ARA [T ] M RS S,
2014,28(4):45-50

Ye Ting, liao Zu-hua, Zhu Xiao-ying, et al. Soft completely
prime ideals of semigroups[]]. Fuzzy Systems and Mathematics,
2014,28(3) : 1-5(in Chinese)

M, AR SRR, S RN R TSR A ] M ARS
¥%,2014,28(3):15

Ye Ling-jun, Liao Zu-hua, Zhu Xiao-ying, et al. Soft completely
regular sub-semigroups [J]. Chinese Journal of Engineering
Mathematics, 2014,31(3) : 341-346 (in Chinese)

N R, B R, RS TENFRR] TREE¥
#2,2014,31(3):341-346

Zheng Gao-ping, Liao Zu-hua, Wang Ni-ni, et al. Soft LI-ideals of
lattice implication algebral J]. Computer Engineering and Appli-
cations, 2015,51(8) :42-46 (in Chinese)

A, AR, TURYE, & R AWK LA &
MRS58 ,2015,51(8) :42-46

Irfan A M,Feng Feng, Liu Xiao-yan, et al. On some new opera-
tions in soft set theory[J]. Computers and Mathematics with

Applications, 2009,57(9) :1547-1553



