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Abstract

The aim of the paper is to investigate the relationship between BCK/BCI-
algebras and other algebras namely d-algebras, Q-algebras-BCH-algebras-
TM-algebras-INK-algebras and we introduce some algebraic system. all the
new type of algebras generalized on BCI-algebras.
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1 Some Basic Algebras

Imai and Iseki(1996) introduced a class of abstract known as BCK-algebras.At the
same time,Iski introducd another class of algebra,called BCI-algebra and Invstigated
some of its properties.It is know that the class of BCK-algbra is a proper subclass of
the class of BCK-algebra.these two are the important class of the logical algebras.
Hu and Li(1985) Introduced a wide class of abstract algebras namely BCH-algebra
and showed that the class of BCI-algebra is a proper subclass of the class of BCH-
algebra.
Neggers et al(1999) introduced the notion of d-algebra which is also a useful general-
ization of BCK-algebra.Dudek(1992)introduced a notion of BCC-algebra at the same
time,Jun et al(1998)introduced a new notion called BH-algebra,a generalization of
BCH/BCI/BCK-algebra. In addition to that th papers on commutative BCK-
algebraby Abujabal(1966),on BCH-algebra by muhammad Anwar chaudhry and
Hafiz Fakhar-ud-Din(2001),On Smarandache BCC-algebra by young Bae Jun(2005)
and on BCI-algebra by Young Bae Jun et al (2011)have also been duly studied. Ahn
and Kim (1999) introduced another type of algebra QS-algebra,which is also a gen-
eralization of BCK/BCI-algebra and obtained several results. In the same period
two they introduced another type of algebra Known as Q-algebras together with
Joseph Neggers(1999),which is generalization of BCH/BCI/BCK-algebras.Neggers
and kim (2002)introduced the notion of B-algebra.
Michiro Konda(2004)studied on the classes of QS-algebra.Kim and Kim(2005) intro-
duced the notion of BG-algebra which is a generalization of B-algebra. Jun Y.B and
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X.L Xin(2004) Introduced the notion of Derivation of BCI-algebra abd also Intro-
ducd new conceptof called a rgular derivation in BCK-algebra then,In(2007) Hamza
and Al-shhri defined a left derivation in BCI-algebra and invesitigated a regular left
derivation. Tamilarasi and megalai(2010) Introduced another type of algebric struc-
ture TM-algebra,which is generlaised by BCK/BCI-algebras. T. Ganeshkumar and
M. Chandramouleeswaran (2013) introduced the notion of introduced the notion of
derivations on TM-algebras. In this paper, we introduce the notion of t-derivation
on TM-algebras. We study the properties of regular t-derivations on a TM-algebra
and prove that the set of all t-derivations on a TM-algebra forms a semigroup under
a suitable binary composition. Kyung Ho Kim (2016) introduced the notions of fixed
set and kernel set of generalized derivations in a BCH-algebra and obtained some in-
teresting properties in medial BCH-algebras. Also, we discuss the relations between
ideals in a medial BCH- algebras. Ganshkumar.Takbar Paad(2017) introduced the
notion of radical of ideal in BL-algebra,with respect to concept,w characteriz the
notion of the redical of idal by elements of BL-algebra. In(2017) Hashem Bordbar ,
Mohammad Mehdi Zahedi and Young Bae Jun introduced the notion Relative An-
nihilators in Lower BCK-Semilattices and show that the relative annihilator of an
ideal with respect to an ideal in a lower BCK-semilattice is an ideal, and we discuss
conditions for the relative annihilator of a subset with respect to a subset to be an
implicative (resp., positive implicative, commutative) ideal. In(2017) M.kaviyarasu
and K.Indhira we developed algebric system called INK-algebras and Invstigated
some of its properties.

2 The Fuzzy Set Concept On Algebras

The concept of fuzzy set theory introduced by Zadeh(1965) has been show to be
useful tool to describe situation in wich the data are imprecise and vague.Fuzzy
sets handle such situations by attributing a degree to which certain objects be-
long to a set. The concept of fuzzy set was first applied to theory of groups
and thereafter,many researcher introduced thias concept to other algebraic struc-
tures such as semigroups,ring,ideal,modules,vector spaces and interesting result have
been reported in the literature. Xi(1991) applid the concept of fuzzy set to BCK-
algebras.since then,a great volume of literature has been published on the theory
of BCK/BCI-algebras. Dudek and Jun(1991) considered the fuzzification of BCC-
algebras.it has been show that every fuzzy BCC-ideal is a fuzzy BCK-idea and the
convers is not ture with suitable case studies.It is proved that in a BCC-algebra
and in a BCK-algebra,the notion of a fuzzy BCK-ideal and fuzzy BCC-ideal coin-
cide. Dudek and Jun (2001) discussed the relationship among fuzzy BCK-ideal,fuzzy
BCC-idal and fuzzy g-ideal,fuzzy characteries of g-ideal and also fuzzy relation on
BCC-algebras. Sun Shin Ahn and Hyun Deok Lee(2004) classified the subalgebra by
their faamiles of level subalgebra in BG-algebra. Akram (2005) fuzzified d-algebra
and discussd the carteasian product two fuzzy set and the relation between subalge-
bra and upper level sets.it showed that in the d-algebra every fuzzy d-ideal is a fuzzy
d-algebra and fuzzy d-ideal of a d-algebra is a fuzzy d-subalgebra. In (2014)T.Priya
and T.Ramachandran Introduced the concpet of some characterization of Anti fuzzy
PS-ideal of PS-algebras in homomorphism and cartesian product and investigate
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how to deal with the homomorphism and cartesian product and obtain some of its
result. osama Rashad Ei-Gendy(2015) introduced notion Anti-fuzzy BRK-ideal of
BRK-algebra and we study the image and the into homomorphic ,invers image of
anti fuzzy BRK-algeba.

3 The Intuitionistic Fuzzy Set Concept On Algebras

Atanassov (1986) introduced the concept of intuitionistic fuzzy set,which contribute
an extension of fuzzy sets theory.Intuitionistic fuzzy sts give both a membership
degree and non-membership degree.The only constraint on these two degree is that
their sum must be simaller than or equal to one. Jun and Kim(2000) eatablished
the intuitionistic fuzzification of the concept of subalgebras and ideals in BCK-
algebra,and introduced the notion of equivaence relation on the family of all intu-
itionistic fuzzy ideal of a BCK-algebra and investigating cantain related properties.
Jianming Zhan and Zhisong Jan(2004) introduced th concept of Intuitionistic fuzzy
α -ideal in BG-algebra and invesitigated its propertics. Kim and Jeong (2006) defind
intuitionstic fuzzy subalgebra of B-algebra which are related to several class of al-
gbra such as BCI and BCK. Peng Jiagin(2010) established the intuitionistic fuzzi-
fication of th concept of ideal in BCH-algebra with appropriate example,studied
the homomorphism image and inverse homomorphic image of intuitionistic fuzzy
ideals. Bavanari satyanarayana al(2010) introduced the concept of intuitionistic
fuzzy H-ideal in BCK-algebra and they showed that if A is an intuitionistic fuzzy
closed H-ideal of BCK-algebra X. Tamilarasi K and megalai.A (2011)introduced the
concept of intuitionistic Q-fuzzy T-ideal in TM-algebra and also give some exam-
ple of Q-Fuzzy T-ideal in TM-algebras. Tapan Senapati , Monoranjan Bhowmik
and Madhumangal Pal(2012) introduced the notion of interval-valued intuitionistic
fuzzy subalgebras of BG -algebra. Also defines homomorphism of interval-valued
intuitionistic fuzzy BG-subalgebras and investigate some of their properties.Interval-
valued Intuitionistic Fuzzy BG-subalgebras. Tapan Senapati, Manoranjan Bhowmik
and Madhumangal Pal (2013) introducd the new notion of The an interval-valued
fuzzy closed ideal of a B-algebra is introduced, and some related properties are
investigated. Also, the product of interval-valued fuzzy B-algebra is investigated.
Saleem Abdullaha and Naveed Yaqooba(2013) introduced the notion of direct prod-
uct of intuitionistic fuzzy H-ideal of BCKalgebras and some related properties are
investigated. Characterizations of direct product of intuitionistic fuzzy H-ideals of
BCK-algebras are given. Shaoquan Sun, Qianqian Li(2014) Based on the theory of
intuitionistic fuzzy sets, the concepts of intuitionistic fuzzy subalgebras with thresh-
olds (λ, µ) and intuitionistic fuzzy ideals with thresholds (λ, µ) of BCI-algebras are
introduced and some properties of them are discussed. B.Satyanarayana,L.Krishna
and R.Durga Prasad (2014) the notions of intuitionistic fuzzy (weak) implicative hy-
per BCK-ideals of hyper BCK-algebras and then we present some theorems which
characterize the above notions according to the level subsets. Also we obtain the
relationship among these notions, intuitionistic fuzzy (strong, weak, reflexive) hyper
BCK-ideals, intuitionistic fuzzy positive implicative hyper BCK-ideals.
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4 conclusion

From the above literature it is decided to work on a new class of algebras called
INK-algbras.The proposed concept of INK-algebra,in present work ,has been eval-
uated against well established algebraic theorems.It has been observed that the
INK-algebra satisfies various conditions stated in the TM/Q/BCH/BCI/BCK/BCC
-algebras.

References

[1] Abujabal, H. A. S., Aslam, M. and Thaheem, A. B. A representation of bounded
commutative BCK-algebras , International Journal of Mathematics and Math-
ematical Sciences, Vol. 19, No. 4, pp. 733-736, 1966.

[2] Ahn, S. S. and Kim, H. S. On QS-algebras , J. Chancheong Math. Soc., Vol.
12, pp. 33-41, 1999.

[3] Akram, M. and Dar, K. H.On fuzzy d-algebras , Journal of Mathematics, Vol.
37, pp. 61-76, 2005.

[4] Arsham Borumand Saeid. Redefined fuzzy subalgebra (with thresholds) of
BCK/BCI-algebras , Iranian Journal of Mathematical Sciences and Informat-
ics, Vol. 4, No. 2, pp. 9-24, 2009.

[5] Atanassov, K. T.Intuitionistic fuzzy sets , Fuzzy sets and Systems, Vol. 20, pp.
87-96, 1986.

[6] Borumand Saeid, A. and Jun, Y. B.Redefined fuzzy subalgebras of BCK / BCI-
algebras, Iranian journal of fuzzy systems, Vol. 5, No. 2, pp. 63-70, 2008.

[7] Borzooei,R.A.Dudek, W. A and Koohestani, N. On hyper BCC-algebras , In-
ternational Journal of Mathematics and Mathematical Sciences, pp. 1-18, 2006.

[8] Borzooei, R. A. and Zahedi, M. M.Fuzzy Positive Implicative Hyper K-ideals
of type 5,6,7 and 8 , IFSA world congress and 20th NAFIPS International
conference, Vol. 1, pp. 1-6, 2001. 136

[9] Celestin Lele and Congxin Wu.Generalization of some fuzzy ideals in BCKalge-
bras , IEEE, pp. 83-89, 2001.

[10] Chaudhry, M. A.Weakly positive implicative and Weakly implicative BCIalge-
bra, Math. Japonica., Vol. 35, pp. 141-151, 1990.

[11] Dudek, W. A.iOn proper BCC-algebras , Bull. Ins. Math. Academia Sinica 20,
pp. 137-150, 1992.

[12] Dudek Wiselaw, A. and young Bae Jun. Fuzzification of ideals in BCCalgebras
, Glasnik Matematicki, Vol. 36, No. 56, pp.127-138, 2001.

International Journal of Pure and Applied Mathematics Special Issue

380



[13] Eun Hwan Roh, Kyung Ho Kim and Jong Geol Lee.Intuitionistic Q- Fuzzy
Subalgebras of BCK/BCI-Algebras , International Mathematical Forum, 1,
No. 24, pp.1167-1174, 2006.

[14] Hu Bao Qing and He Juan Juan.Fuzzy Ideals in BCH-algebras , 0-7803-791
8-7/03 IEEE, pp. 254-259, 2003.

[15] Hu, Q.P. and Li, X.it On proper BCH-algebras, Math. Japon, Vol. 30, pp.
659-661, 1985.

[16] Imai, Y. and Iseki, K.On Axiom Systems of Propositional Calculi. XIV , Comm.
by Kinjir5 KUNUGI, M.J.A., Vol. 12, pp.19-22, 1966.

[17] Iseki, K.An algebra related with a propositional calculus , Proc. Japan Acad.,
Vol. 42, pp. 26-29, 1966.

[18] Iseki, K. On BCI-algebras , Sem. Notes Kobe Univ., Vol. 8, pp. 25-130, 1980.

[19] Iseki, K.On Ideals in BCK-algebras , Math. Sem. Notes, Vol. 3, pp. 1-12, 1975.

[20] Iseki, K. and Tanaka, S.Ideal Theory of BCK-algebras , Math. Japon, Vol. 21,
pp. 351-366, 1976.

[21] Jun, Y. B. and Kim, K. H.Intuitionistic fuzzy ideals of BCK- algebras , Inter-
national Journal of Mathematics and Mathematical Sciences, Vol. 24, pp. 839-
849, 2000.

[22] Jun, Y. B., Roh, E. H. and Kim, H. S.On BH algebras, Sci. Math. I., pp.
347-354, 1998.

[23] Kim, Y. K. and Jeong, T. E.Intuitionistic fuzzy structure of B-algebras, J. Appl.
Maths and Computing, Vol. 22, No. 1-2, pp. 491- 500, 2006.

[24] Kyoung Ja Lee, Young Bae Jun and Chul Hwan Park.Implicative soft ideals
and implicative idealistic soft BCK-algebras , Commun. Korean Math. Soc.,
Vol. 26, No. 2, pp. 183-196, 2011.

[25] Meng, J.On ideals in BCK-algebras , Math Japon, Vol. 40. pp. 143-154, 1994.

[26] Min Su Kang. Hyper K-subalgebras based on fuzzy points , Commun. Korean
Math. Soc., Vol. 26, pp. 385-403, 2011. 138

[27] Muhammad Anwar Chaudhry and Hafiz Fakhar-Ud-Din.On some classes of
BCH-algebras , International Journal of Mathematics and Mathematical Sci-
ences, Vol. 25, No. 3, pp. 205-211, 2001.

[28] Neggers, J., Ahn, S. S. and Kim, H. S.On d-algebras , Math. Slovaca, Vol. 49,
pp. 9-26, 1999.

[29] Neggers, J., Ahn, S. S. and Kim, H. S.On Q-algebras , International Journal of
Mathematics and Mathematical Sciences, Vol. 27, pp. 749-757, 1999.

International Journal of Pure and Applied Mathematics Special Issue

381



[30] Neggers, J. and Kim, H.S.On B-algebras , Math. Vensik, 54, pp. 21- 29, 2002.

[31] Peng Jiagin.Intuitionistic fuzzy ideals of BCH-algebras , International Confer-
ence on Intelligent Computation Technology and Automation, pp. 572-575,
2010.

[32] Sun Shin Ahn and Hyun Deok Lee.Fuzzy subalgebras of BG-algebras , Commun.
Korean Math. Soc., Vol. 19, No. 2, pp. 243-251, 2004.

[33] Wei, S. M. and Jun, Y. B.Weakly positive implicative BCI-algebras , Comm.
Korean Math. Soc., Vol. 10, pp. 815-821, 1995.

[34] Xi, O.Fuzzy BCK-algebras , Math. Japon, Vol. 36, pp. 935- 942, 1991.

International Journal of Pure and Applied Mathematics Special Issue

382



383



384


