45 % 6 o od UL K F R (BARRFR 2020 4 6 A
Vol. 45 No. 6 Journal of Southwest China Normal University (Natural Science Edition) Jun. 2020

DOI:10. 13718/j. cnki. xsxb. 2020. 06. 003

FETOP, (k)RR (E)XRERERE

KErE. B P, FARH

SN R Hee o2 . BEH 550025

WE: ) UHAER NI ARE N LR T — N E R, T X— ik, X2 TOP, (&) [0 & il i & K it
TTHHEHESE. 98] T 28 TOP, (O MMM R MR, HE—HUEH T . X 1<<k<<n—1 K, 28 TOP, (&) &

P 16 ) 5 AL 2 B
X 8 O RETRRT AR LR BAMOCR MAREER ENOG; dEIENE LR
hESES: 0152.7 XERER: A XEHE: 1000 - 5471(2020)06 — 0009 — 07

Wln] = {1, 2, =, n}(n =3), FMTARBMK/NTF. T, Bln] LT HER. TEAE R €
[(n]sa€ T, SEEM « € [n], il o <k alHElH 2o <k H(a, 2a s ka) f2—E . BREHEE—
MAHRE <i<n, i i > G+ Da, MFK o £JRH L B RAETF . 18 TOP, (&) K T, H A J&#H
kRT3 R YOG A A, Bk Jais k5 ri 4 AR ek B

W SRR, Habe S, %S a=S"b, W a 56 2 LEMK, 2K alb(a, b) € L; #aS' =
bS', MFR a 5b & REMM, iLHaRb i (a, b) € R; 5 S'aS' = S'0S", WK a 50 2T FENME. ick alb
i(a, ) €]. A H=LAR., D=LV R W LR,J,HFD#EFLES LWENLR. X5 MEMLR
WP R., Wa €S, BHEOLES, i3 a=aba, MFRa =S WIENIT. & SHEDSTEEE
IEMIE, MFR S IEIEMERE. 25 S A4 L -J8M R -REE D& — AR50, WK S & L L.

PR AARC R L SRR R . Mot R w B HATC A 285 R Y. SOk 1] xHig sk
R BT T 2538, STk 2] B9 T 52 XAE GBR4E LAYl —— AR e B A A AR SE &R L IE DG Je & 2
PE. SCERC3 ] 201 T AR AR XU S 06 R AR B AR ROC R RE N e, SCRR[4 ] BB TIREM X R EMW
AR Jf 2 B 1 LR A R W DT T A 2. SCERES ] 48 T LA R 8T T Y AL A R O — A R 0 SRR 45
g s B, R T 3 T IR R A 24 O T R 4 R A0 R, SCmk6-8] A B gT TR BE POX, Y, O,
Toxoxo A1 OS, HHE MR F B 1E WG,

ARSCAECHRL1-12] (LRl 2% ok TOP, (B) MRS MOC R . MMUE R L BN T & 8 e .

EX1 W1<k<nHa€ TOP, (&), H dom(a) /R a BIE X, im(a) FIR o FIRE, ker(a) £
N X, FB—TENEER, ker(e) = {((x, ») € X, X X,: 2a =y}, MEEN: € im(a), o' FTont R
ZE. AL ={yeln]: 1<y<x),

0. () = im() N I,
¢ (k) = {aa': z € ¢, (B)}

@ W HEY. 2019-12-04
HAeEWH. BEARBEIESTH (11861022, 11461014).
PEFRIA: SRR (1995—) . & o BiLBFged: . EE AL RIS I BT,
WEEHR: & P, 8.



10 B HFERFEFIROARAF RO http://xbbjb. swu. edu. cn

B
e~
(31
Cu

e ={x € ¢, (b): xa' N I, # O}
EX2 ®I<k<nHa€ TOP,(k), a BItrELR K
A, A, e A e A,

J

A,

a =

a, a, e q e q e a,
Hp: 1<r<n, ANLAZ00<p<D. A NL=0G+1<qg<r;aqa, € [A<p<j), Hla,
029"'961,)%#/[\%];@(1%I/e(]'+1<q<r)-/?"\

{2 € @.(W\ @, (k) : a, <ax<<ay ) 1< p<<i—1
(a/)’ ap+1)k =
{ngoa(k)\gwpa(/z>:a,-<I<al}:(a;,al)k p =1
{th:a,)<x<ap+1} 1<p<i*1
[ap’ ap+l>k: .
1{1‘6Ik:a,<1'<a1}:[amal)k p=1
g[a/)>ap+l HTJ‘a
(ap,apﬂ)k:{IEgpa(k)\gNoa(k):a,,<xﬁ‘r<alﬂ} 1< p<i
I:a/)va11+l)k:{1€Ikiaﬁgl'azr<aﬁ+]} l<p<i
B, B, - B, = B, -« B, .
YRR R B = b , ) , € TOP, (), Hih 1 <m<n, &L
, by  een L e JRTE .

(@) | o (B [=] gk | H | g.(k) [ =] (k) |3
(b) a, € Ca,s ap)e MHALED, € (bys by ) (1< p<i,i+1<s<j).
MFR o 5 p —FfrIE, i/ a/EIB.
EX3 WI<k<<n, 1EFH TOP, (b)) FEXLFMHLRE ~" :a~" YHAY | im(a) | =] im(p) |.
A SOR E AR T R AF 5 2 DL SCik[9-12 .

1 FEHTOP, (k) KIHEMHKX R R IEEN
ATTRAL ZEA R T = D, IR AT ek 8 TOP, () B LR A D X R,

EE1 #1<k<nHa.p TOP, (&), M(a, B € LYHALY im(a) = im(® He, (B) = ¢;(k).
iE EEF(TOP, (A = TOP, (k) , #(as p) € L. WAFTE 6.7 € TOP, (&), #if e =8 Hp = -
W im(a) = ([(nDa= [(nDPZ ([n D= im(R). FIH L= ya. T im(B) Cim(a). F I im(a) =im(p).

T @, (k) = g,(k). LB 2 € ¢, (b)s aa ' N I % O, NFFE Yy € 2 ' () L 3 2 = yo = (30)8s
MW €', Moe TOP, (), 30 <k, NIy €' NLF#O, W€ ). HalEEIEAe (R
o (). AR 180, (k) & ¢, (b). Hittg, (k) = ¢, (k).

EEE. o (B) = g (k) Fegs(k) = ¢,k A | 0. (B) [ =1 (k) | B | (k) =] @.(B) |.

}iZ7 1&& lm(a) — lm(ﬂ) H;Da(k) - ;D‘g(k) )
Al 142 eee Ai e AL Ar

_ i ; B,

a

B, B, - B, - B,
B_{

g ay v @ e a
Hp: A, =A NL#0.B,=B,NL#00<p<D. A NL=0,.B,NL=0G+1<q<nr;
a, € LA<p<jva, & L,GH+1<qg<r), H(ays ays +» a;) 2B, WEb, € Ay, € Bp(1 << p<
Dy b, €Ay, €B,GAHT<qg<r). Wby byy ==y b)) FlCers crs = o c) ZIEL. W&

5 {Al e A Ay e A e Az»l , {Bl <+ B, By, - B, - B,}

by v b by e by e b,

a, a a, cee a; coe a; oo a,

C e ¢ Cin G c,

B8,y € TOP, () s a = B H B = 7.
EE2 ®1<k<n, Ha.pe TOP, (), Ma, p € RYHANY ker(a) = ker(B), ¢,(k) = ¢,(k)



% 6 7 RATIE, . X8 TOP, (MWK KR(E)L EZA T M 11

H akp.

iE W, p e R, MfEE S,y € TOP, (), it a=@ HB = ar. FER(x. 3) € ker(a), N
xa =ya. MM 2B = (za)y = (ya)y = 38, Bl (x, v) € ker(®. H(x, ) FHE RS ker(a) C ker(R). [F]
FEAT 15 ker (B < ker(a). B ker(a) = ker(®. fFEW x € 6. (k) W 2a < k. TJEH vy € TOP, (&), fi
B = () y << k. il x € $,(k) s H = WAL 6, (B) S ¢, (k). [RIFRAIG 8,(k) & ¢, (k). KUtk ¢, (k) =

$, (k). thker(a) =ker(® W | gk | =], () |. FTEEF$,(k) =9, (k). BATHIF | 0. (k) | = (&) |.

é\

B =UA  A£OANA=0. i#]

¢,3(k) :‘L;JIA, A, #= 0, A, ﬂAJ =0, LA

i m>s, WA UA, U--UA UAL U UA, =60 =8k =A UA, U UA,. HA #0,
1<i<m, WHIm>s XAERAEE. FEAEEn <s. Witm=s, B [ o.(&) [=] @& |. AW

A A, e A e A e AL
“ a as a a; - a,
A A, A A, e A,
p= {bl by, e b by e b’l
He . A NLAO00<p<idD. A NL=0G+1<q<rsianb € LA<p<j)sa b & LG+1<

q<r); (bys byy s b)) B—PNEH ay <a, < <a. BEBEMWa € oD\ g (G +1<s< ;) H
a, €Cays ap) A< p<, Ha,<<a <ap. HB=ar,» A ay= (ADay = (ADR=b,. FHAH a,y =10,,
apr ¥ = by, LEFAWFMETZAER b, € (b,s bpii )i

WH1 b, by FIELI<q<i(qg# p), WfF b, > by Ha,<<a <a,n Lye TOP, (&), f
a,y<<ay <apoys Blb, <b, <<b,. BN, &b, >b by <<b,s 80, << by by > b, WARYE R IT [H)
RFRIPERA S v € TOP,(B) FJE., # b € (b,s by

BB 2 Bb, >b,. Ha, <<a <a,n Ly€ TOP (k) H a,y >ay. ay <a, y(b,<b, ), &

ay <aysay>apyh. >0 B Bb, > b > by s WARGETT T EFAS y € TOP, (0 )& .
E& bs 6 (b[)’ b/)—l)k.

%Lﬁﬁﬁs Hﬂ a, € (ap’ ap+1>k ﬂ*ﬁﬁ b, € (/),,, b/)—l)k- Iﬁ]fﬁ, EE b, € (b,,’ /7p+1)/c ﬂ?’ﬁtﬂ a, € (a/n
a/)+l)k7 y\ﬁﬁ a/;ﬁ

ez, ¥ ker(a) = ker(B). 6,(k) = ¢,(k) H a kB,
A A, e A,- A,-+1 e AL }

a —

a; a cee a; i cee a,

J J

by by by by b,

A A, - A AL, - A,
= |

,ﬁ\:':f:'a/),b,)EIk(1<P<j), a,,»ﬁ,,%h(j—’—l<q<?’). ((11’ Ay 9 °°° Clj)ﬂ:ﬂ(blg bzs M) bJ)IE]—l-_‘%. é\
a; = ["]\{I/ U {aju} U {a,\z} U U {aﬁl}}
b = I:n]\{lk U {bm} U {b;\z} U U {bzﬂ}}

[611 s a2)y [Clz s as)y ot I:aj’ ay ) {aj—l} {a]‘+2} eooa)
bl ZJZ A b]' [}j+1 [)j+2 A ZJ,.

’}/:

[b1s b))y [byy by)y oo I:bj’ b1y {bjﬂ} {bj+z} e b }

a, a, vee a; A Ajiz coe a,



12 B HFERFEFIROARAF RO http://xbbjb. swu. edu. cn

B
e~
(31
Cu

AR 6.y € TOP, (k) s B=ad H.a = Br.

EE3 #1<k<n. Ha.p& TOP, (&), Ma, B € DHHALY | im(a) [ =] im(B) | H akp.

i %, B €D, WFETE y € TOP, (k). ffif54 aLyRE. M im(e) = im(y), ¢, (k) = ¢, (k) , ker(y) =
ker(R) . ¢, (k) = ¢,(k) H ykB. T | . (B) [ =1 ¢, (B) | =1 @B [+ | @ (B) | =1 &, (B) | =1 @5k |. fE
B a, € o\ g, (k) =@, \ g, (B G+1<s<j) Ha, € (a,» ay): (1< p<<i)s HykB. A, € (b,
by L AT b, € b,y 0,00, (1< p <D HE a, € (ays api)i. B akp.

RZ . Aliig

J 7

{Al A, o A A A, e A,
=

a; as A aj Aji2 Ay

]}1 [)2 b ]}j [)j+1 [Jj+2 b [),

; {Bl B, = B, B,, B, - B,}

;H\:EF] ap?b/) € I/(1<P<])7 aqabq & I;(]Jrlgqér) (a19 Az s % a_,) %D(ble by sy ooy ])J) IEIL__‘I%[ m%

Bl Bg b Bj B;‘+l Bj+2 A B,,
Yy =

ar a, voa; a;n ay.  voa,
B4Ry € TOP, (&) H aLyRB. Hi(a, p) € D.

EE4 H1<k<nHae€ TOP, (k). M o FIFMWILYHALY ¢, () = ¢, (k).

E HEe (b)) S @k, Ba ZIEWIT, WAL B E TOP, (b)), fiff a = afa. R | (k) [<
L@ (B | MIFEAE a; € @, (N @, (B) s MTTaa ' N L = 0. Ha=afe FHa, = (aja Da = (g0 afa =
(@;ar Map€aa’. X BE TOP, (B, Hap € L Mifiaa NL#O. FIE. |o.(b) =] ¢ (&) |,
e, (k) = ¢, (k).

RZ s AN

A A, e A AL, e AL
a =
a az A Ay o a,

Hi, Ay =A, NLZ00<p<idD A NL=0G+1<q<ria € LA<p<i,a & LG+1<
qgr)ﬂ(am Ay s **° a;>%@~ /Q"\arﬁ = [n]\{l,, U {aHrI} U {aH»Z} U o U {awl}}s a/: GAM(1<P<1)9
a; € A,GH1<<q<r). W&

I:al s Az )y [azv asly [a;—l Ay [am a )y {al+1} {a,;z} df

al as a’, a; ai aiis eea)
W g€ TOP, (k) H a = afas 1 o & 1ENJT.
i1 ®1<k<n.a.p€ TOP,(B). Ha.BREMIT. & | o.(B) | =1 (k) |+ ] akp.

Eit2 W1<k<n.a.p€ TOP, (k). H a.BREIENIT, N .

() (@, P € LYHAY im(a) = im(p);

(D) (as B € RYHALY ker(a) = ker(p);

(i) (as B € DHHALY | im(a) [=] im(® | H | ¢, (&) | =] (k) |.

o HER AR (b)) = g, (k). gs(k) = @,(k). ¥ im(a) = im(®) . M ¢, (&) = @, (k). Mg, (k) =
g. (k) = @,(k) = (k). Hl im(e) = im(® AHfEH @, (k) = @,(k). & ker(a) = ker(®, W | ¢, (&) |=
@B [0 T | @ (B [ =1 @.(B) | =] (k) [ =1 gk |+ H () = $(k>. FEHHEIR 1 155 akB.
ker(a) = ker(R) A[HEH 6, (k) = $,(k) K akB. GiiD) fi#fEiE 1 FE R 3 5hiEfS.

2 FETOP, (k) WEMHEXREEERM

EES H1<ri<nHa.p& TOP, (&), M.



% 6 7 RATIE, . X8 TOP, (MWK KR(E)L EZA T M 13

(D) (as p € L7 [ HALY im(a) = im(B);
(i) (as B € R™ M HALY ker(a) = ker(®).
iE (D) . p eL,

a =

{Al Ay o A A, e A,

a, a, g an - q,
/H\:':F' a; € Ik(lézéj), a; Q I/(]+1<Z<V) Hal < a, <"'<a_,- EX)': 1 %JEHJJ_E"J‘TE%/I—’ET@ /7"\
a? = [77]\{Ik U {a;\l} U {a,m} U U {aﬁl}}‘ *"Jﬁ

I:al s a2 ) [aza as)k [a_;v aidy {a_;-l} {aﬂz} a?

S =

a, as a;
K o€ TOP,(k), im(a) = im(d) Hal =od. MCELO] WG 1. 1A p1 = @, A im(® = im(P) =
im(®) = im(e). [FHA im(e)  im(P. FHIH im(a) = im(p).

&Z‘,s 1‘«,}% 1m(a) - lm(ﬁ)y )rlu(a’s B) 6 Il(T,,>. U\ﬁ'ﬁ(a’ ﬁ) e L .

aj+1 Ajto a,

A Ay e A e A e A,
ar a, v oa, voa, v a
Hp Ay =A NL#00<p<D,. A NL=0G+1<qg<r;aq € LA<p<j,a, & LG+1<<qg<r)
Hars ays voosa) 2B Wy =1R[n] EMESELEH. Sa, € A,0<p<D.a, €A GHI<g<r).
Fay i

a —

5 A A, e A e A e A

ai a; e oal v oa) v oa)
4R o€ TOP, (k) ker(a) = ker(8) H la = du. HISCHRO]MIBIHE L. 1, KUMA 18= 9. WEEN 2.y € [n]
H xa = yas B 20 = 5. Wi 28 = 268 = y08 = 3B, ¥ ker(a) & ker(®). RIFRT]15 ker(®) < ker(a).
I ker(a) = ker(®).
RZ, & ker(a) = ker(8), M(a, B € R(T,). Mlias B) € R*.
EE6 ~"=L"-R"L"=R".L"R"=D".
i #a.pE€ TOP, (). (an p) €~ H | im(a) |=]im(P | = r.
WHL ek | =] k) | =s. A5k
Al AZ .os A5,1 A_\ Ahl eos Ar

R

a  a, tvoa.,  a, ag tooaq,
B, B, - B, B, By, -+ B,

{b] b, =+ by b, b, b }

Hrha b, e I,G=1,2,,5), aisb; & I,G=s5s+1,s+2,.r). (ay» ays > a,) fMby, bys =y b,) &
P /?\a: = [77]\{Ik U {a.\ﬂ} U {a.\+2} U - u {a,t)s € A< i<s), ¢ € [”]\1k<5+1<i<7’)9
Hers cr ooes ) 2. 3G

s [al s Az )y [az s az)y et [a\, a g {a.‘u} ea)
a as as A st Ut ay
Al Az A.\ A,\H Ar
A=
o s ¢, Conn .,
I:a'l s az)y [az’ as), e [a.\a ay )y {awl} eoa)
’y ==

bl [)2 b b_\» bﬁ»l b b,.
Bl BZ coe B» B.s'l eee Br
{Cl Co e Cs Cot1 ot Cr J

B 0,740 € TOP, (B, al" 0R* 71" B HaR* AL R 8. I ~* < L° «R* «L° H~" ©R" -L" « R".



14 79 i T e K FF IR RHAF R http://xbbjb. swu. edu. cn % 45 K

Rz, P ) € R* o L° o R*, WAFLE Aoy € TOP, (&), ffifF «R* AL yR* B MM | im(a) | =
LimQ) [= [ imGp [=]im@® |. Was p €~"y KNMR" « L* «R" &~ FHEAFL - R" - L" & ~".
B~ =R* «L" «R* =L" «R" o L",

HH2 s=1qg) [F#] gk [=m RHEs<m,

A, A, e A e A e A
B, B, - B, = B, - A,
F= {/}1 by e by e D, e /)r}

,ﬁ\:':f:'a,‘,bjéh(lgigs,1<j<m),a,,bj@Ih(s%lgigr, m+1<]<r). (alyazy'"ya_\)iﬁ:l
(519 bzv “tt b/u) 7'511:%] é\ar* - [n]\{ll U {a.\ﬂ} U {a,\+2} U U {ayﬂ}}» c; € Ik(l <i<M)7 ¢ €
(n\LiGm+1<i<<r) HCcs oy =0y c,) R f1E

5 [al y az)y [az sy az)y [aj, ay)y {aﬁ’l} eoa,
a; a; da; (23] a,
A A, e A e AL e
A=
(& C2 Cs Oy
Lars a)p Lazs asdy = Lao» a)e {aw) = af
’}/ f—

])1 bz b b», b)\] b b,.
{Bl B2 cee Bx “ee Bm ...J

77 B € Cy eese C, eee Com

B4R 6,74 € TOP,(B), ol 6R" yL' B H.oR*AL" yR* B Ik ~* <L «R* <L H ~" R = L" = R".

RzZ. & B € R <L« R, WL A,y € TOP, (&), fliff oR* AL yR* B WMl | im(a) |=
LimQ) [ =] imGp [=]im@® [, M, pp €~". HEEHEAR - L" - R C~". FIAHFL R -
L' C~". Pt ~" =R"«L" «R*"=L"R" oL, Y D' =~ ", D =~ " =L" «R" - L" =
R* LR D", W ~* =L" «R* «L" =R« L" - R* =D".

Bit3 W1<t<n.ape€ TOP, (&), Ma, p € D* HHEALY | im(a) |=]im(B |.

EE, 7E TOP, () HR™ < L° #£L° = R",
12 3 4 5 1 24 12 3 4 5
2354)’51(231 2134)6
TOP, (k). ffifF aR* 6L B M (a. B € R* o« L*. ¥ (a. B € L* o« R*. WA y € TOP, (k). flif4
oL yR*B. W im(a) = im(y), ker(y) = ker(®). Wi KM ILRILAE 256 A~ T | k) =3 >
1 24 3 5
2 3 4 5)
ZHARJE TR TOP, (). #(a, p @ L° cR*, NliiR* « L* £ L" « R",

EBET7 W1<k<<n—1, WER TOP, (k) ZAEIEN w2 LHE.

iE HE R 4 FRERE TOP, (B) ZAEIENAY, FIEFERE TOP, (&) E EH. &
A A, - A, e A

; oo .

5
& 1 &k:3,n:5,a:( 4)6T(')P,,<k>,ﬁﬁa:(

| @ (B | =2, WA« € Lo i3 ay >k Wy, = ( L3y = 4> 3. PRIk R & T A G

€ TOP, (&)

a =
a a, coe a; coe a; cee a,

HAp. Ay, =A NL%OA<Lp<D. ANL=0G+1<qg<M;a, € LA p<jsra, & LG+1<K
q<<r) H(ais azs 5 a) BB, 2 b = min{e, (A}, b, = min{e, (O\{bis byy ==+s b, 1)} (2 < p <)),
by =a,(j+1<<q<<r), b7 =[n\{L, U b} Ulbpnt U Ulbittia, € Ap(d<p<i,a, €A,
GH1<g<r). i

. {[b],bz)k [byy by, oo [/)j,b])k (i} e bf}

L=

b1 bg b ])j ]7j+1 e b,.



% 6 7 RATIE, . X8 TOP, (MWK KR(E)L EZA T M 15

A A, e A e A

* *

af az* e al eee a/
B, e e, € E(TOP,(B)), e € L) He, € R . ZELTIR, MHEEM « € TOP, (), L FIR, #E P&
AN R RE TOP, (B) 2R 1E I & 2 2 BE.

S 2k

[1] GUO Y Q. GONG C M, REN X M. A Survey on the Origin and Developments of Green's Relations on Semigroups [J].
7R R 2 2 4l (LA RO 5 2010, 45(8) ¢ 1-18.

[2] MENDES-GONCALVES S. Green's Relations, Regularity and Abundancy for Semigroups of Quasi-onto Transformations [J].
Semigroup Forum, 2015, 91(1). 39-52.

[3] DENG L Z, ZENG ] W, YOU T J. Green's Relations and Regularity for Semigroups of Transformations That Preserve
Order and a Double Direction Equivalence [J]. Semigroup Forum, 2012, 84(1): 59-68.

(4] 7h 2. BREFEMCRMLHEREOAL A SR [T]. PIr R 222 M (A ARAMD . 2018, 40(8) : 82-88.

(5] AL#E%E, £ 5. HA RS UWIm a9 s 2 PR sty (1], P Rr -2 i CA AR D » 2019, 41(10): 37-44.

(6] Bk, Baz. B POX, Y, O MMM R KIENTE [T]. 2 f IR K224 CAARR2AMD . 2014, 23(6)
434-438.

(7] ZEweff. Bokst, B8 P KMEAH L Toooo MAMOCRRIER ST [T]. 755 I K52 Mm CH AR . 2019,
44(2) . 25-28.

[8] B 2, BUkst, & 7, 5. B 07, iRk i [J]. B m gk 501, 2019, 49(2) . 252-258.

[9] FOUNTAIN J. Abundant Semigroups [J]. Proc London Math Soc, 1982, 44(1): 103-129.

[10] HOWIE J M. Fundamentals of Semigroup Theory [M]. Oxford: Oxford University Press, 1995.

[11] CLIFFORD A, PRESTON G. The Algebraic Theory of Semigroups. Volume [[ [M]. Providence, RI: American Math-
ematical Society, 1967.

[12] GANYUSHKIN O, MAZORCHUK V. Classical Finite Transformation Semigroups [ M]. London: Springer-Verlag,
2009.

The ( * )-Green's Relations
and Abundance of Semigroup TOP, (k)

ZHANG Qian-tao, ZHAO Ping, LUO Yong-gui

School of Mathematics Science , Guizhou Normal University ., Guiyang 550025, China

Abstract: The generalized Green's relations provides an effective way to study irregular semigroups. Based
on this method, the elements of semigroup TOP, (k) and egg box graph have been studied, and the Green's
relations and ( * )-Green's relations of semigroup TOP, (k) been obtained. Furthermore, it is shown that
when 1<{k<{n—1, the semigroup TOP, (k) is an irregular abundant semigroup.

Key words: local orientation-preserving transformation semigroup; Green's relations; ( % )-Green's rela-

tions; regular element; irregular abundant semigroup
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