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Abstract

Background and Objectives: Algebraic structures of non-empty sets equipped with binary operations represent a
fundamental subject in abstract algebra that has been extensively studied. This research focuses on an intriguing

algebraic structure known as B-algebras. Although various properties of B-algebras have been continuously
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investigated, in-depth details regarding the properties of certain specific subsets and the construction of algebraic
structures on functional sets have not yet been comprehensively explored. The present research aims to address
two primary objectives. First, it investigates and proves the structural properties of the subsets M(X) and C(x)
forany X € X, where X is a B-algebra, while identifying the necessary and sufficient conditions for the subset
M(X) to qualify as an ideal and a B-subalgebra. This investigation provides a deeper insight into internal
structures that have remained unexplored in previous research. Second, the study examines B-antihomomorphisms
to establish an algebraic structure on the set AHom(X, Y), which consists of all B-antihomomorphisms from
XtoY, where X and Y are B-algebras, under a newly defined binary operation. The findings reveal that, under
suitable conditions, AHom(X, Y) constitutes a commutative B- algebra with associative properties.
Consequently, this study extends the theoretical framework and establishes new algebraic properties, contributing
to a more comprehensive understanding of B-algebra theory.
Methodology: This research relies on the definitions and theorems of B-algebras to investigate various algebraic
properties. The methodology is divided into two main stages: the study of the structure and properties of
B-algebra subsets, and the study of B-antihomomorphism functions. The first stage focused on exploring the
properties of two specific sub- structures: M(X) and C(x) which are defined for an arbitrary element X
of the B-algebra (X;* ,0). The setsM(X) and C(X) are defined asM(X) = {a eX | (x * a) *
x=a Vx € X}and C(x) ={y €X | (x xy) *xx = x }, respectively. The study established
the necessary conditions under which M(X) constitutes both an ideal and a B- subalgebra of X. The
demonstration utilized the fundamental B-algebra axioms to verify the closure and structural properties required by
the definitions of a B-subalgebra and an ideal. The second stage of the study focused on investigating the
properties of B-antihomomorphisms and characterizing the resulting structure of the set AHom(X, Y), defined
as the collection of all such mappings from a B-algebra Xtoa B-algebra Y The core of the methodology here was
to define a binary operation on AHom(X, Y) and use the established properties of B-algebrasX and Y
(specifically the constraints that Y is a commutative and associative B-algebra) to prove that AHOTTL(X, Y)
satisfies all the axioms of a B-algebra.
Main Results: This research established additional properties of B-algebras beyond those found in previous studies
concerning B-algebras. It was found that in the case where X is a commutative B-algebra, the subset M(X) is

both an ideal and a B-subalgebra of X. Furthermore, it was found that the subset A = {0, a} is an ideal of X
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and a B-subalgebra of Xforall @ € X. In addition, it was found that Y € C(X) ifand only it x € C(y) for
allx,y € X.Also, we foundthat X € M (X) ifandonlyifx € C(x),andifx € C(y) andy € C(2)
then X = Z,where X, Y, Z € X. LetX bean arbitrary B-algebra, and let Y bea B-algebra that satisfies the
additional properties of commutativity and associativity with M(Y) =Y. We see that the zero function is a
B-antihomomorphism, the set of all B-antihomomorphisms from X toY, denoted AHom(X, Y), iS non-empty.
By defining a suitable binary operation on this set, it was successfully demonstrated thatAHOTTl(X, Y), when
equipped with this induced operation and the zero function, satisfies all the defining axioms of a B-algebra.
Specifically, AHom(X, Y) is not merely a B-algebra but is also a commutative B-algebra and possesses the
associative property.

Conclusions: The study found that B-algebras possess several interesting structures and properties. Consequently,
numerous important properties related to B-algebras were successfully proven. It was definitively proven that the
subsetM (X) ( the set of all medial elements of X) in a commutative B-algebra assumes the dual role of both an
ideal and a B-subalgebra. Furthermore, the properties of the subset C(X) were provided. Crucially, the study
successfully proved the existence of an algebraic structure on the set of B-antihomomorphismsm maps. It was
concluded that the set of all B-antihomomorphisms, AHom(X, Y), itself forms a commutative and associative
B-algebra, provided the codomain Y satisfies these same conditions with M(Y) =Y. This establishes a new
class of B-algebras derived from the structure of B-antihomomorphism functions. These research findings contribute
to a deeper understanding of B-algebras and open up new avenues for future investigation, particularly in the study
of ideals, quotient algebras, and derivations defined on the newly established B-algebra AHom(X, Y).

Keywords: B-algebra; ideal; B-antihomomorphism

*Corresponding author. E-mail: poonchayar@mathstat.sci.tu.ac.th

Introduction
AnsAnengafulasaf Tt adingean X Aldidwandng Inen 0 € X way * wlunisaniiiunig
- L 4 v aom e 44 N
niniauu X duiinneteeiouu flassainadsiaatinuiaiuiaulane B-Naadia Ngniiaulag Neggers was

Kim et A.A. 2002 uazlutineaiul Kondo way Jun langaiiinaanasas B-iaatin iluaaaaseengd Tnaende

'
waa

autTandn X = 0 * (0 * x) dwiunn x € X senlud A.A. 2003 Allen et al. leinnsfigaildnnaiaans

e s o

B-Ntatin iunataseanglinguaninisigaidngtuuunia fsanduaniBndndetduaudyniutuieiduiana

miﬁm:méﬁm@'wﬂiqmwmﬂgmmﬂ%uimiwdw‘ﬁmam”’mmaq B-AtAmA ﬁuiﬂmm%wmngﬂ ANNSUNIANT

343



B IENTIMENANARTYSN TN 31 (1TLT 1) WN9IAN — BB W.A. 2569

e — BURAPHA SCIENCE JOURNAL Volume 31 (No.1) January —April 2026 Research Article
BURAPHA SGIENGE JOURNAL
ISSN 2985-0983

Aeaiulanaireden iy B-Readin filunetiasieiios Taalull A.a. 2016 Endam VinnnsAnEantTRvassaguenans
ua normalizer 184 B-Radin antulutl p.. 2017 Abdullah uaz Atshau IdAnEAeaiilefiatiysol uas n-leda
289 B-fitAdia uenannil deiinnssenesenannisdnen gl duisnenlassadrany B-Raadin Tng Al-Shehri ¢
AnandRresnisulasaes B-Readin uazAnmfeaiudewlsdiliion Hom(—, —) lu B-fgadna et a.a.
2010 204z# Endam uag Vilela WdAnsaBaesilariduafiadnigiuuy B-Roadin uazldfgauinguumiefio

audrugiuiians el a.a. 2014 uazsiennluil a.a. 2021 Yattagi et al. IfEnsALaiUNUlAY fn1ediaaes

v
a o o

B-Natia anvie Seln1sAneneaiunagunsaes B-Atatia Tne Lingcong way Endam tiall A.A. 2016 s9uil
nsfneamiRaeasntes B — Hom(Z,, Z,,) e (Z;*, [0],,) \{u B-Ruadia Tna Wicaksono et al.
Tt p.A. 2023 Ansog

wifazinisAnEaNFsing o) 209 B-fgAnia atvsatied uinudndaliuvantifves B-Nain Miraula
= A A o 2 oo A= o = = o wa = = a = wa
AN UANAN A9TU TuauddatasaziinisAne e fuaniiau «) 289 B-WaAMA IngFuAnEanTFsg 7
gaattn M(X) waz C(x) dm5u x € X (e (X;*,0) u B-Agadn lnaii M(X) waz C(x)
feulaaM(X) ={a€X | (x*xa)xx=a VxEX}uazs C(x)={yeX | (x*xy)=*

X = x }dwsu x € X fsandduillivinsigalanimiddnsainaeaandes M (X) waz C(x) niausis

Ao

svyReulafivinliian M (X) duledauay B-Raadintes wananil lusrusesisiduun B-igada s1uidadou
InejiingaiunazAnsinesduieiduannadugiuuu B-Noamin iald wints@nsufaaduieidu B-Ujan#ia
&g auuu B-NaAtin T9in1INALAAULeIN13AHUNT waznisaiisiaraFreiadinuuanvesteridumanil
fudulsziiundslaildfunisAnwnaneinde euadeiiasiidmunglunisadrelaseadng B-faadls uuLEAa89
s-dfjanfiadnugou vovnn (AHom(X,Y)) aeldderiimuaiiinnnzan dedeidunistensveuianng s
= o = a gy = L

Gaiariduees B-Raatin liRAuaNysnlEy

X °o o o a0 & Iy , ~ \ R a = & ¥ oo

e luandudnlleessuddail dsznaudos douil 2 aznaaieunfisnnuazngedundesiunandu

doudl 3 azilunisfessianiddassainmeagndes M (X) war C(X) uaztiavenisainuazigaiauis

104 B-Rtatin uwan AHom(X,Y) doud 4 ilunisedvmananisias uazdaud s ilunisagiuanisiae

Methodology
Tusnuddeilduniienuazantimising - 209 B-NTAMA 39lunaudduaed Neggers Uaz Kim el A.aA.

2002 tiulaliunilenuaes B-N1AMA Uy B-NIAMARAUN Aasalili

undgan 1 nuald X dwapildidugndnelaan 0 € X waz * wflunisaiiunimaniauw X avizan

& 1 o

(X;*,0) 91 B-Wadin (B-algebra) fisiaiile dwmiunn X, Y, 2 € X

344



B IENTIMENANARTYSN TN 31 (1TLT 1) WN9IAN — BB W.A. 2569

e — BURAPHA SCIENCE JOURNAL Volume 31 (No.1) January —April 2026 Research Article
BURAPHA SGIENGE JOURNAL
ISSN 2985-0983

BNx*x =20
BY)x*0=x

ey (BS)(x*y)*Z=X*(Z*(O*Y))

gaaziFan 0 91A1m9a (constant) 189n13ATIUNNG *

nauiun 1 (Neggers & Kim, 2002) fvualsd (X;* ,0) 1flu B-faadn uaz X, Y, Z € X azlédn

(1)y*z=y*(0*(0*z)) @@ xy)*x(0*y) =x
@MxX*Z=y*Zuda X =17 (4)x*(y*z)=(x*(0*z))*y
Gyirx*y =0udrx =y @) 0*x=0*xyudax =y
M0*x(0*xx)=x @x*xz)x(yxz)=xxy
@0*(x*xy)=y=*x (10)x *y = Ofsiailey * x = 0

(1) & 0 * x = 0 dwsuyn x € X udnX = {0}

o

uananil falddipanazes B-fgadis upaiavrengy Amgedunselyil
nauun 2 (Allen et al., 2003) sl (X;o ,0) Wlunglaeh 0 Wugundnendnual dn * unisaniunis
nintauwan X Adavualag X *y = x o Yy~ dawmfunn x,y € X ude (X;*,0) 1lu B-Raadn

(wazazizen (X;* ,0) 41 B-Woadln Miaanngt (X;o ,0) (group-derived B-algebra))

unflenu 2 fvuald (X;*,0) lu B-fwadin azGan (X;* ,0) 41 B-Avadinadui (commutative B-algebra)

fiawdle x * (0 % y) = y * (0 * x) dwimn x,y € X

nauiun 3 (Neggers & Kim, 2002) fwualsk (X;* ,0) iflu B-sadiaaduil uaz X, Y, Z € X azlddn
WO 0ry) =yrx  @xx(cey) =y
@ixry=xxzuby=2z @(O0*x)*(x*xy)=y*(xx(0xx))

NI 4 (A-Shehri, 2010) fwualsk (X;* ,0) lu B-Rsadaaduii uaz X, Y, Z, t € X azldd
Mz*xy)*x(@zxx)=xxy @@*xy)xz=(xxz)*y
@ (x*xz)*x(y*t) =(t*2z)*(y*x)

naeHumn 5 (Allen et al,, 2003) twualsd (X;* ,0) 1y B-Agadia azlsdn

'
=

Mx*xy = (0x*y)* (0 *x)dwiugn x,y € X udr (X;*,0) iflu B-Aaadinadud
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nauHun 7 (Neggers & Kim, 2002) sauuald (X;*,0) 1y B-Raadin uar @ = N € X azlddn N
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paneus anunteninsuaziulagn 81 N duantesisnsaes X uwdreslix E Nlasn x * 0 =x € N
ure 0 = (x *x) * (0% 0) € N upzdwfinn X,y E Nadldirx *0 =x €N wary x 0 =
YENmx*xy = (x*y)*(0x0) €N aslgin N lu B-Aatindes 299 X fewmgil [aFan

N 91 B-Ataineieeilsni (normal B-subalgebra) 284 X lidumii
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dwsumn y € X salu (x * a) *x € M(X) wmenduriu el (x * a) * x € M(X) e
ax€X  aldn (y * ((x * a) * x)) xy=(x*a)*xx dwimn yEX ideswn

(y*(Gra)«x)) sy =y« ((ra)«x) =0+ (@ra)«x) =0x((x+
x)*a)=0*(0*a)=aﬁqﬁu(x*a)*x:a Wlddha € M(X)
@ anwdlia € M(X) waznmunld x € X azlsd
a=@x*a)xx=xx*(x*(0*a))=0x*a

lumanaui aundld 0 * @ = a uasiwuald x € X azlddn (x * (0 * a)) * X = X * (x *

v
o

(0*(O*a)))=x*(x*(0*a))=x*(a*(0*x))=(x*x)*a=0*a vl
a=0xa€MX)
@) auuilia €E M(X)uwsry €E Xazldina*x (0xy) =y *(0*xa) =y=*a
@) awwilia, b € M(X) azldan
a*b=(a*b)*Oza*(O*(O*b))=a*(0*b)
=bx*x(0*xa)=bx*a

nqufum 10 fuunald (X;*,0) 1y s-fwadaasudl azldd M (X) duledases X
figa azdiuin 0 € M(X) audlix, y € X laeit x * y € M(X) uaz y € M(X) loaumea 9 azle
nxxy=0x(x*YPuary=0*yau0*xx=(0*y)*(x*y)=y*(x*xy) =

yr(0x @) =y*(y*@x*0)=y*y*x)=F*0)*y*x)=(x*
0) * (y*xy) = x * 0 = x Tagunsia 9 azléidn x € M (X) Rsagu/leiin M (X) dulenases X

naufium 11 Svuald (X ,0) iy B-fgadinadui azlddn M (X) lu B-Randinden 2ae X

figad ilesan 0 € M(X) saiu® = M(X) S X Wi x,y € M(X) acléin 0 % x = X uaz 0 *
y =y laanguun i uaz sasldin 0% (x *y) =y *x = (0*y) * (0*x) =x *yﬁqﬁux *
y € M(X) wozaziu M (X) il B-ftedncen 2e X

naufun 12 fwueld (X;*,0) lu B-fadaasui Tnedl M(X) = X azlddn x = (x * y) * y uaz
X*y =y*Xx dwmivnnx,y € X

figal et X, Y € X acldin x,y € M(X) Taaumsc 9 azléin 0% X = x uaz 0%y =y
Toemquium 1 uaz 3 Adddr (x*xy)*xy=(x*y)*(0*y) =x uazx xy = (0 * x) *
(0%y) =y rx
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nauun 13 tvuald (X;*,0) i B-Raadaadui Tnefl M(X) = X azlddn andes A = {0, a} vlu
lohauaziily B-Waatintes 109 X dmsunn a € X
figad  Avuald a € X Aansunandes A = {0,a} S X azifiudn 0 € A aundl X,y € A uaz
y € Aidlex,y € Xadldina,x,y € M(X) Tnaumds 9azlédin 0% x = x,0 * Yy = y uaz 0 *
a = a wazademgufun 12 axdiulddr x = (x * y) x y
hx*xy=0=yusnx=0x0=0€A4
hixxy=a=ywix=a*xa=0€A4
x*y =0uzy =auwnx =0xa=a€A
war mx*xy=auwy =0uhmx=ax0=a€A
fodu A fulefazes X iflesann 0x0=0€A4,0xa=a€ib4ax0=a€ldwmaxa=
0ed

satis A lu B-Atatintias a9 X

noufum 14 faueld (X;* ,0) iy B-fgadinadui azlddn 0 * x = x dwiunn x € X fireile
x*x(y*xz)=(x*y)*z dwhmnx,y,z € X

fgad  aundli 0 * x = x dwiumn x € X dwualdx, Y,z € X adlfdn (x x y) * z =

(ex )+ y

= (x * (0 * Z)) *y = x * (Y * z) lumanduiu aundld x * (Y % 2) = (x * y) * z dwduyn

X,9,Z € X aziidldin 0 % (0% 2) = (0% 0) x zsiudez = 0 * zdwiunn z € X

unilena 8 fvuald (X;* ,0) 1y B-Aaadin uaz X, Y € X aznanndn y fludga (conjugate) 184 X fiseiile
(x * y) * x = x wazidsuuwnanresanninaes X vimuniiiudgpaes X dea C (X) na1ade

C)={yeX|(x*y)*xx=x}

unas 15 muuall (X;* ,0) lu B-iaadinadui uaz X,y € X azlddny € C(x) fisaa 0 x y = x

=

N

AL IME.

ndufu i 0 % y = xadlddrx = 0%y = (x *x) * y = (x *y) * x sufuy € C(x)

annild y € C(x) evquiun 4 azlddn x = (x*y) *x = (x *x) *y = 0 * y lunw

naufun 16 fauald (X;* ,0) flu B-Aweadnadui uaz X, Y, Z € X azlddn
(1) y € C(x) faila x € C(¥)
(2) x € M(X) fisaide x € C(x)
Rix €EC(Yy)wzy €EC(z)udrx =2z
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figad (1) @il y € C(x) lnumda 154214910 * y = x dau 0 * x = 0 % (0 * y) = y sdufe
x € C(¥) wmanduinWx € C() lneunds 15414910 * x = ysaiu0 *y = 0 % (0 * x) =
x ey € C(x)

(2) il X € M(X) agléin (x * x) * x = x wude x € C(x) lumanduiu auild x €
C(x) azléin (o * x) * x = x tufe 0 * x = x Alddr x € M(X)

3 W XECH) unzr YEC(2) azléin 0xx =y uaz 0%y =z s x = 0 *
0*xx)=0*xy=2z

unfleny 9 dmuald (X;*,0) uaz (YV;*',0") u B-faadia azGanitardu £ X — Y 91 Bafiadnugu
(B-homomorphism) Faaidta f(x * y) = f(x) *' f(y) dwsunn X,y € X uazazBunilerfiu f: X —
Y 41 Balfariiadnigiu (B-antihomomorphism) fedia f (x * y) = f(y) *' f(x) dwiimn x,y € X

unaa 17 fvuels (X;+,0) uaz (Y%, 0") ilu B-Raadia uazilordu f: X — Y il sfjafiadugu ag
e (1) f(0) =0

@ f(0*xx) = f(x) dwmiumpnx € X

3) &1 X iy BReadnadud Taed X = M(X) wdosiduwandanmal [: X — X 1w B-1jandia

ugu

figal (1) f(0) = f(0%0) = f(0) x f(0) =0

@) fvualf x € X azlddn f(0*x) = f(x) ' f(0) = f(x)*" 0" = f(x)

3) anndly X iy B-Rradinadui nen X = M(X) waz x, ¥y € X Toavguiun 12 azlddn
I(x*y)=x*y=y*x=1I)*I(x)suhulu B-Ufjanfiadnigiu

unia 18 sl (X% ,0) uaz (Y3#,07) u B-enddin Taedl X ﬁauu“ﬁl,ﬂaﬂumgj waziarfdu f1 X =Y
Ju B-Ufjaniadugiuain X lviatle Y azléin
(M éa € M(X) daa € X uk f(a) € M(Y)
@&y € CX)dex,y €Xuka f(y) € C(f(x))
figad (1) dvwelk @ € M(X) e a € X adléin f(a) €Y uwaz (X *a) * x = a dwiuyn
x €X - |
Wy € Yazldiidx € Xdiday = f(x)dlesan (¥ ' f(a)) ¥ y = (f(x) ' f(a)) * f(x)
=flaxx)* f(x) = f(x* (@a*x)) = f((x * @) * x) = f(a) ivi f (a) € M(Y)
@ ey € C(X)dex,y € Xadldin (x * y) * x = xuaz f(X), f(¥) € Y iidasan
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FE)* fFON* fO) = f*x)* f(x) = flax* (y*x)) = f(x) swiu f(¥) €
C(f(x)
nauiun 19 iuualk (X%, 05), (Y;*', 0y) uaz (Z;e, 0,) i B-flwadindh f: X > Yuar g: Y —
Z iy B-Ufjaniiadnignu udeazlddn

(1) go f:X = Z iuBawiadugu

@ WX =MX)weZ =M(Z)uirgo f: X — Z dusdjarhadugu
figad (1) el x, y € X azldi (g o f)(x*xy) = g(f(x *y)) = g(f ) ¥ f(x)) =
gU )« gF )= (g °)(x) = (g ° fH() dvis g o f I Baniindosgns

2) anndli X = M(X) toada (1) uazunsc 9 azlddn (g o f)(x xy) = (g o [ (¥ * x)
=(gof)¥) e (ge°f)(x)dwim x,y € X snlu g o f lu BUfjmiiadnugiu luiussdeaiu
aunilWi Z = M(Z) Toada (1) uazumia 9 azlddn(g o F)(x *y) = (g o f)(x) » (g ° ()
=(gof)Y) e (go°f)(x)dwiumnx,y € X fuiu g o f il BUjmiiadugu

nauiun 20 nuuald (X;*,0) war (V;+',07) u B-Raadia uazderddu f: X = YV 1du B-1djaniia
dougu azlddn

(1) &1 S Ju B-Naadaden 2ae X uda f(S) 1lu B-Aaadinten 289 Y

(2) # S \flu B-Randindenaduii 1es X wax M(S) = S uds £(S) lu B-Readndenasuf vas Y

3 & T u Bisadates 209 Y uds f71(T) lu B-andinden 1ee X Taedl ker(f) S
FUT) daker(f) = {x € XIf(x) = 0')

(@) & [ duisiduitouas Y Seaifudoum) wd £(N) dusedessniizes Y dwusumnaades N
909 X et N # @

(5) &1 Y flawimilaeuy uds fH(T) wuansdemlnfioes X dwsumnuantes T 2ee Y logil

T+0

Agad (1) nvwald S 1y B-Raadindes 109 X azldin@ #= S C X1e7i 0 € S Taeunds 17421841 0’ =
£(0) € £(S) wiure @ = f(S) CY fwwld x,y € f(S) adldind x;,y; €S il x =
f(xy) waz ¥y = f(yy) silesan S i Biwadndes 1ae X duiu y; * x; € S avldd x # y =
FOx) * fFr) = f(yg *x1) € f£(S) wanzaziu £(S) vilu B-fwadinten 2ae Y

(2) W S il B-Randintanadui 109 X uaz M (S) = S dwunlix, y € F(S) aclddniixy, v, €
Sl x = f(x1) uazy = f(yy) ilesan M(S) = S siaiuxy,y; € M(S) adlddn 0+ x; =

X1 waz 0 x y; =y, ande (1) alddn f(S) lu B-Readinden 989 Y desan x *' (0" ' y) =
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fe) * (FO)*" f(y1)) = f(x) * f(yy % 0) = f((Y1 *0) *xx1) = f(yy *x1) =
f1x(0xx1)) = f(xy*(0*y,)) = f(0 *y1) * f(x) = f(yl) f(xl) =
f(x1 * yl) = f((x1 *0) *y1) = f(y) * f(xp % 0) = f(y1) *" (f(0) ¥ f(x1)) =

y +" (0" #" x) sodu £(S) vlu B-wedindenadui vae ¥

3) sundls T\ B-Randindes 109 Y a2lddn @ = T € Yl 0’ € T toeumes 17 aglgdn 07 =
FO)ET sutu 0 € f1(T) wiwde @ # f~H(T) € X fwualdt x1,x, € f1(T) aléin
F(x)), f(xy) € Taudu f(xg * x5) = F(x3) " f(x1) € Tadlginxg * x, € f~H(T) siwrfs
fH(T) fu s-fwadinsos 209 X uazdn x € ker(f) uda f(x) = 0 € T adlégi x € f1(T)
soiuker(f) € f~1(T)

@ f duiafiwitouss Y fanBidowy WO = N € Xadldin @ = f(N) S Y auuilss
y € Yuazx € f(N) ilosann f dluilariduiie sefuazi n € N uaz a € X il x = f(n) uaz
y = @iy ¥ 7+ 1) = (@) # (F(@)  F(n) = (f(@) ¥ (@) ¥ f() =
0"+ f(n) =f(O) " f(n) = f(n+0) = f(n) hde y+' (y*"x) € f(N) Al
f(N) dwaneieaisnfives Y

5) aunild ¥ fauiBiulanums) uazdwuald @ = T C Y aclddr @ # f~1(N) € X sl
X €X wax Yy € fHT) acldin f(x) €Y waz f(¥) €T siwdu f(x * (x*y)) = f(x *

V=M f)* fx)=f)+ 00 * fE)=f) A0 =
f(y)iume f(x * (x *y)) € Taslgix * (x xy) € f~1(T) lnamauijun s aslddr f ~1(T) iilu

wmeaslsnaaee X

nauiun 21 fuuald (X;*,0) war (V;+',07) 1u B-faada uazierfdu f: X = YV 1du B-1janiia
duguadlidn ker(f) = {x € X|f(x) = 0"} duledares X

figal ilesan £(0) = 0’ suiu 0 € ker(f) aundli x * y € ker(f) uwaz y € ker(f) azld
M fxxy)=0"=f@) dewn f(x)=f(x) 0 =ffO) =fl*x) =
fOx(x*xy)=f(x*xy)* f(0)=0"*0" =0 sl x € ker(f) wmnvaziu
ker( f) iulefiazas X

unfleny 10 fwuald (X;*,0) waz (V;+',07) u B-fanadia az@eauunumnaes B-jariadougiuiomn
an X e Y she AHom(X,Y) wazivuanisadiuns 4 vu AHom(X,Y) asil dwdunyn f,g €
AHom(X,Y) nwuald fAg: X = Y dudsddunioninag

(fAg)(x) = g(x) * f(x) dwin x € X
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naufun 22 tuuald (X;* ,0) iy B-faadin uaz (V;*,0") ilu B-Readaaduil ndaniminiswlasum] &
f,9 € AHom(X,Y) udnazldnn fAf duidsiduauduazfAg € AHom(X,Y)

figad el f, g € AHom(X,Y) dlesan (FAF) (x) = f(x) *' f(x) = 0’ dwsumn x €
X s fAS Duitarduaud touald x,y € X adldin (FAg)(x * y) = g(x * y) *' f(x *

V) =@+ gx)) = (fF)+' f(x)) =

g = (FW + f(x) + (0" +" g(x))) =

g+ (F) " (f(x) + (0" +" g(x)))) =

GO+ f) + (f(x) + (0" +" g(x))) =

G " f) * (g(x) *" (0" +" f(x))) =

@O * f)) + () " 0) " f(x)) = () +" fF)) * (g(x) *' f(x)) =
(FAg)(y) *' (fAg)(x) swiufAdg € AHom(X,Y)

naudun 23 nvuald (X;*,0) 1w Bilgadia uay (V;*',0") 1u B-fadinadud ﬁﬁmuﬂﬁmmﬂﬁ'ﬂuug
et M(Y) =Y adldin (AHom(X,Y);4,0) {lu B-faadinadud nnauifniswaeum] de 6
huiaridueuel

fgal el £, g, h € AHom(X,Y) uaz x € X annumia 22 azlédn fAf = 6 uamilasan
F(x) €Y adldin f(x) € M(Y) Tnuunse 9 adldin 07 ' F(x) = f(x) duiu (f40)(x) =
0(x) ' f(x) = 0"+ f(x) = f(x) supe fAO = f waziiiasan ((FAg)AR)(x) =

h(x) *" (fAg)(x) = h(x) * (g(x) * f(x)) = (h(x) ¥ g(x)) *' f(x) =

(g(x) *" h(x)) *" f(x) = ((g(x) *' 0") *" h(x)) *' f(x) =

((g(x) *" 6(x)) *" h(x)) *' f(x) = ((04g)(x) ¥’ h(x)) *' f(x) =

(hA(849))(x) *' f(x) = (fA(hA(849)))(x) duiu (fAg)Ah = fA(hA(BAg)) Al
i (AHom(X,Y); 4, 0) \flu B-aadia uazazdiuldan (fA(049))(x) =

(04g)(x) " f(x) = (g(x) * 0(x)) " f(x) = (g(x) *" 0) +' f(x) =

(F(x) # 07 +" g(x) = (f(x) ¥" 0(x)) * g(x) = (04f)(x) *" g(x) = (g4
(BAf))(x) uaz (fAg)AR) (x) = h(x) *' (fAg)(x) = h(x) ' (g(x) *' f(x)) =

(h(x) *" g(x)) " f(x) = (gAM) (x) *' f(x) = (f4(g4h))(x)
satu fA(BAG) = gA(OAf) waz (fAg)Ah = fA(gAh) wazexiu (AHom(X,Y); 4,60)

= a o A aa as = \
Lﬂu B-WiAtUAAALN V]N@N‘leﬂqﬂ‘ﬂ@ﬂuﬁﬂ;l‘
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uniena 11 fwuald (X ,0) uaz (Y, 0) iy B-laadinadui ffland@innswaeuny @ # S € X
ez @ = A S AHom(X,Y) udraziden S* uaz AL dniwaatiosdosioarn (othogonal subset) 189 S
war A mwgnsu daflewsedl ST = {f € AHom(X,Y)|f(x) = 0" Vx € S}

Ay Al={xEX|f(x)=0' VfEA}

naufium 24 fuald (X;* ,0) u B-ftwedin uaz (V;*',0") iy B-gadinadui Afauimnisuauums) g
IMY)=Y"Q#S S Xuz® #ACS AHom(X,Y) udnazléan

(1) ST iflu B-fiwadinsesnd uazdulefiares AHom(X,Y)

2 At fu B Raadindentlang uaziulenases X
fgad Awvuali @ # S S Xuar @ # A € AHom(X,Y)

(1) sidesan B(x) = 0’ grwsunn x € S iile 6 luiaridugud duiud € ST idude
@ # St € AHom(X,Y) Inemquiun 23 adlddr (AHom(X,Y); 4, ) v B-funadin
sl f, g € Stadldin f, g € AHom(X,Y) e f(x) = g(x) = 0’ dwiuynx € S
Tneumia 22 azlédin fAg € AHom(X,Y) desan (FA9) (%) = g(x) ' f(x) = 0" +' 0’ =
0" = O(x) dwsumn x € Sadldin fAg = 0 € St siniu St i B-Randindes 1es AHom (X, Y)
siellaunils fAg, hAk € St adldan (FAG)(x) = (hAk)(x) = 0' drwsunn X € S siariu
dwsumn x € S azlean ((fAg)A(h4Ak))(x) = (((fAh)Ag)Ak)(x) = ((fA
(94(64h)))Ak)(x) = ((fA((g40)Ah))Ak)(x) = ((f4g)AR)Ak)(x) =
((fAg)A(hdk))(x) = (hAk)(x) + (fAg)(x) = 0"+ 0" = 0 doriu
(fAQ)A(hAk) € St iude ST iilu B-Randinsesnlsni 10s AHom(X, Y) awnil g, fAg € S+
sl g, fAg € AHom(X,Y) Tasit g(x) = (fA49)(x) = 0’ dwsumn x € S ilesan
fF() =0+ f(x)=gx) * f(x) = (fAg)(x) = 0' dwsimn x € X viufe f € S+
sardu ST ileriares AHom(X,Y)

(@) lesan £(0) = 0 dwsunn f € Aadldin 0 € AL ude @ # AL € X fvnl
x,y € Ataldinx,y € X lauil f(x) = 0" = f(y) dwiuyn f € A ilasanx *y € A loeid
FOxxy)=f@)* f(x) =0+ 0" =0 gwsuyn f € Addlddnx * y € AL s AL iy
B-Natimeioe 199 X

sallaunili x *y,a * b € At adldinx x y,a*b € X loeil f(x *y) = 0' = f(a *
b) éwsunn f € A sl dwsimn f € A adlddn f((x * a) * (y * b)) = f(((x * @) *y) *
b)y=f((x*(y*(0=*a)))*b)=f((x*(y*a))*b)=f(((x*y)*a)*b) =

354



B IENTIMENANARTYSN TN 31 (1TLT 1) WN9IAN — BB W.A. 2569

e — BURAPHA SCIENCE JOURNAL Volume 31 (No.1) January —April 2026 Research Article
BURAPHA SGIENGE JOURNAL
ISSN 2985-0983

v

flx*y)*(axb))=f(axb)+ f(x+y)=0"+"0"=0" duls (x*a)*(y*
b) € At e At iy B-igedatesing e X aunili y, x * y € AL aclddr y, x * y € X il

fO)=0"=f(xxy) dwim f €A down f(x) =0+ f(x)=f)* f(x) =

f(x*y) = 0'dwsunn f € Aswiux € AL mamzazinu AL dulefazes X

Discussion

'
a o a o

Nuddeiluansliiiingy B-fiaafin dlaseairauarantifsng o Nuraula Tnsaruisoigadanifdifny

o

P2
o o = a 1 v

wanglsznaiaANAINEaIuds ATy B-Naada neuntinilld TnaantFsne o veaandes M (X) waz
C (x) lwandded Delunisreionaainanuideaes Neggers waz Kim (U a.A. 2002) uaz Allen et al. (I a.#.

2003) TeRngaiulinaniRnuguuaznsfigadauduiusszndn B-naann fulassafiengd Tuaneiannise

Fuillaianzanasldlulassafenielu lnanisszyReulanandunazisenedivinldimndes M (X) ulefauas

B-Waadinden Tenanisiqenudnlassaiaes M (X) uwaz C(x) danududauuinningneeaialy

o [ % =2

lusunsdnelaseafradaieridu auidaiiliauuansisetaliadiAnyainnisAnenaas Al-Shehri

(2010) waz Endam & Vilela (2014) aiflunisfneifaaiuanfiadugiuninmaisunisaiunisuuiia winis

a o

ainlasssfuuanees B-Ujafiadugiu (AHom(X,Y)) Tuamddedl Ifuandbiiufsaauannsalunis

o

fnunlassadeigaiaudarinisnduaidusednisaiiiunig apnthaulangane gadanudnnialiNeulanmunzas

1o A 1

AHom(X,Y) liieusiidu B-Ntadin wind udddanifiidy B-Raadaaaun nlantminisaaumy andae
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