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IDEMPOTENT ELEMENTS OF THE SEMIGROUP Bx(D)
DEFINED BY SEMILATTICES OF THE CLASS >;(X,8)
WHEN Z; =90

G. Tavdgiridze, Ya. Diasamidze, and O. Givradze UDC 512.53

ABSTRACT. The paper presents a full description of idempotent elements of the semigroup of binary
relations Bx (D), which are defined by semilattices of the class 33(X,8). For the case where X is a
finite set and Zr; = @&, we derive formulas for calculating the number of idempotent elements of the
respective semigroup.

Let X and ¥3(X,8) be respectively a nonempty set and the class of all X-semilattices of unions
where every element is isomorphic to some semilattice of unions D = {Z7, Zg, Z5, Zy, Z3, Z2, Z1, D}
that satisfies the conditions

Z7CZGCZ4CZQCD, Z7CZGCZ4C21C13,
Z1 C s CILCZoCD, Z2CZsCZLCIICD, Z3CZsCZsC 7 CDs
21\227&@7 Z2\Zl#®> Z3\ZQ7£®7 Z2\Z37£®7 Z3\Z47£®7
Zi\Z3 # D, Z3\Zs# D, Ze\Z3# D, Zs\Ze# D, Zs\Zs#D.

(1)

A semilattice satisfying conditions (1) is shown in Fig. 1.

Fig. 1.

Further, assume that C(D) = {Py, P1, P», P5, Py, P5, Ps, P;} is the set of pairwise nonitersecting
subsets of the set X. Then formal equalities for an element of the considered semilattice are written
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in the form .
D=FUPUPUPUPUPUPF;UP;,

Z1=PyUP,UPsUP,UP;sUPsU Py,
Zo=PyUPLUP;UP,UPsUP;U Py,
Z3=PyUP,UP,UPsUPFPsU Ps,
Zy=PyUP3UPsU Py U Py,
Zs = Py U Py U Py,
Zg = PyUP3 U Ps U Py,
Z7 = P,

where

|Po| >0, |Ps] >0, |P5|>0, |P;|>0, |P|>1, |P]>1, |Ps|>1, |Fs|>1.

We call the elements Py, Py, Ps and Pr the sources of completeness, and the elements Py, P>, P53, Ps
the basis sources of the X-semilattice of unions D.

Lemma 1. Let D € ¥3(X,8) and Z; = &. Then the following sets are all XI-subsemilattices of the
semilattice D:

(1) {2}

(2) {@,Zﬁ}, {®725}7 {®724}7 {@,Zg}, {®7Z2}7 {gazl}; {@,D};

(3) {®7Z67Z4}7 {®7Z67Zv2}7 {®7ZG721}} {®7ZG7D}} {®7Z57Zé1}} {®7Z57Z3}7 {®7Z57Zv2}7
{@,Z5,Zu1}, {@,Z5JD}, {®7Z4722}; {®7Z4721}; {@,Z4,D}, {@,Zg,Zl}, {®7Z37D}}
{@,ZQ,D}, {®7ZI7D};

(4) {9, Z6, 24, 22}, {2, Zs, Z4, Z1}, {@, Zs, Z4, D}, {@,26,22,DU}; {Q,Z&Zlal?}; {2, 25,24, Z,},
{@7Z57Z47Zu1}7 {®7Z57Z47UD}7 {®7Z57Z37UZ1}7 {@7Z57Z37D}7 {®7Z57Z27D}7 {®7Z57217D}7
{@,Z4,ZQ,D}, {@,Z4,Zl,D}, {@,Zg,Zl,D};

(5) {@, Zg, Za, Za, D}, {@, Zg, Z4, Z1, D}, {@, Zs, Zy, Zo, DY, {@, Z5, Z4, Z1, D}, {@, Zs, Z3, Z1, D};
(6) {@, Zs, Zs5, Z4}, {@, Zs, Zs, Z1}, {D, Zy, Z3, 21}, {@, Z3, Zo, D}, {@, Zo, Z1, D};

(7) {@, Zs, Za, Z0, DY, {D, Zs, Zy, Z3, 71, }, {D, Z5, Z3, Zo, DY, {@, Zs, Zs, Z1, D}, {@, Z4, Zo, Z1, D}
(8) {@, Zg, Z4, Za, Z1, DY, {@, Zs, Zs, Zo, Z1, D};

9) {2, Zs, Z4, Z3, Z1, D};

(10) {@, Zs, Zs, Za, Zo}, {D, Zs, Zs5, Za, Z0 }, {9, Zg, Zs, Z4, D}, {@, Z4, Z3, Z1, D}, {2, Zs, Z3, Z1, D}
(11) {@, Zs, Zs, Za, Zo, D}, {@, Zs, Z5, Za, Z1, D};

(12) {@, Zg, Zs, Za, Z3, Z1}, {D, Ze, Z3, Za, Z1, D}, {@, Zs, Z3, Z3, Z1, D}

(13) {@, Zs, Z4, Z3, Zo, Z1, D}

(14) {2, Zs, Z5, Z4, Z3, Z1, D}

(15) {2, Zs, Z5, Za, Zo, Z1, D};

(16) {@, Zg, Zs, Z4, Z3, Zo, Z1, D}.

We denote the semilattices as follows:

(1) Q1= {2}

(2) Q2 ={2,T}, where @ #T € D;
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3) Qs =1{9,T,T'}, where 3 £T, T € D, T CT;
4) Qu =19, T, 7", T"}, where & #A=T, T, T" e D, T CT CT";
5) Qs ={@,T,T',T", D}, where @£T, T, T", De D, TcT' cT" C D;
6) Qs ={o, T, T, TUT'}, where @ AT, T' € D, T\T' #+ @, T'\ T # &;
7 Qr ={@,T,T", 7", ' UT"}, where, T CT', T CT", T'\T" #+ @, T"\ T' # &;
8) Qs = {@,T, Zy, Zo, Z1, D}, where T € {Zs, Zs};
9) Qo = {2, 75, Zs, Z3, Z1, D};
(10) Q10 ={2, T, 7", TUT" T}, where T'\T # &, T\T' # 2, TUT C T";
(11) Qi1 = {9, Zs, Zs, Z4, T, D}, where T € {Zy, Z1 };
)

(12) Q12 = {o, T, T, TUT", T", TUT'UT"}, where T\T' # @, T'\T # @, T' C T", (TUT'’)\T" # @,
T"\(TUT') # &;

(13) Qi3 = {@, Zs, Zy, Z3, Za, Z1, D};
(14) Q14 = {@, Zs, Zs, Z4, Z3, Z1, D};
(15) Q15 = {@, Zs, Zs, Z4, Z2, Z1, D};
(16) Q6 = {2, Zs, Zs, Za, Z3, Z2, Z1, D}.

Theorem 1. Let D € ¥3(X,8), Zr = @ and o € Bx(D). A binary relation « is an idempotent
element of the semigroup Bx (D) if and only if a binary relation « satisfies only one of the following
conditions:

1) a=@ ora= (Y x2)U (Y xT), where
o#TeD, Yp¢{o}

and satisfies the conditions
YD o, YrNT # o,

(2) a= Y x2)U(YF xT)U (YR xT'), where
g#+TCT €D, Y Yf¢{o},
and satisfies the conditions
YD o, YAPUYREDT, YANT#a, YANT #;
(3) a= Y x2)UYFxT)U(YH xTYU(YF xT"), where
o#£TCcT cT"eD, Y YR YR &{o},
and satisfies the conditions

YP Do, YAUYFDOT, YAUYRUYR DT,
YANT #o, YAaNT £, YA NT' #g;

(4) a= (Y x ) U(YExT)UYE x T)YU (YR x T")U (Yg x D), where
AT CT cT"cD, Y&YR YR YYE{2)
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and satisfies the conditions

YA D@, YAUYRFDOT, YAUYFUYR DT,

YAUYRUYRUYS DT, YANT#2, YANT 49, YaNT'#+@, YOND+o;

(5) a=(YFx2)U Y xT)U (Y xTYU(Yf,m x (TUT)), where
GAT,T €D, T\T#0, T\T #2, Y& Y8 ¢{o}
and satisfies the conditions

YAUYF DT, YPUYR DT, YANT#9, YaENT +o;

6) a= Y x2)U Y xT)U(YFH xTYUYF xT")YU YR 0 x (T"UT")), where
o#£TcCT, o#TcT' T\T'#+o, T'\T'#o, Y Y3 YR &{2}
and satisfies the conditions
YP Do, YAUYFDOT, YAUYRUYR DT,
YAUYFUYSR DT, YENnT#o, YANT £2, YaNnT' +0o.

(7) a= Y xZy) U (Y xT)U (Y x Zy) U (Y5 x Zo) U (Y™ x Z7) U (Y % D), where
T e{Z, 25}, Y7, Y, Y3, Y ¢ {2}
and satisfies the conditions
YD o, YAUYFDOT, YXUYPUYS D Zy,
Y2PUYF UYL UYSY D Zy, YAUYFUYSUYYD Zy, YrnT # o,
YiNZy# o, Y3NZy# o, Y NZ #;

(8) a= Y xZ)UYH x Zs) U (Y X Zy) U (Y x Z3) U (Y x Z7) U (Y % D), where
}/50{7}/40[7}/??7)/10‘7}/0& g {@}
and satisfies the conditions
Y7a 2 @, Y7aU)/:5a 2 Z5, Y7aU}/:5aU}/3a 2 Z3, Y7aUY5aUY4a 2 Z4,
YeNZs#9, YENZs#0, YPNZi#2, Y8ND+#a;

9) a= Y x2)U YR xT)U(YHE xTYUYE x (TUT)U (YR, xT"), where
o#T,T", T\T #9, T'\T#o, TUT CcT" Y YR Y5 &{o}

and satisfies the conditions

YPUYRFOT, YAUYR DT, YENT#2, YANnT £o, YaNT"+o;

(10) o= (Y x @)U (Y x Zs) U (Y x Zs) U (Y x Zy) U (Y x T) U (Yg x lu)), where

T el{Zy, Zn}, Y§, Y5, Y, Yy ¢ {2}
and satisfies the conditions
YArUY D Zs, YUY DZs, YSUYSUYSUY UYR DT,
YENZs£ @, YONZs4@, YANT#o, YOND+wo;
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(11) @ = (Y x @)U(YE X T)U(YE x TV % (TUT ) (Vg x TV U (YEL g o x (TUT'UT")),
where

g+T, T, T\T #o, T'\T+#wo, TcT,
(TUT/)\T”#®7 T”\(TUT/) 7&®7 Yigvy’lgﬂyig”vY’IQUT’UT” Q{@}

and satisfies the conditions
YAUYF DT, YPUYR DT, YPUYPUYR 2T,
YANT #o, YANT £, YA NT' #o;
(12) a= (Y x @)U (Y x Zs) U(Y X Zg) U (Yo x Z3) U (Y5 x Zo) U(Y* x Z1) U (Y x ﬁ), where
Y55 YLV YE Y Y ¢ {0}
and satisfies the conditions
Y Do, YUY DZs, YAUYSUYS D Zs,
YUY UYS, D Zy, YSUYSUYSUYS D Z,
YoNZs#@, YINZs#©, YiNZy#o, Y*NZ #3;
(13) a= (Y x2)U (Y x Zs) U(Y X Zs) U(Y x Zy) U (Y5* x Z3) U (Y* x Z1) U (Y5 % ﬁ), where
Yo' Y5, YV Y YEL Y ¢ {9}
and satisfies the conditions
YrUYS> D Zs, YUY DZs, YSUYSUYS D Zs,
YPNZs#2, YoNZs# 9, Y9NZs#a, Y§nD+o;

(14) a= (Y2 x @)U (Y& X Z6) U (Y& X Z5) U (Y x Zg) U (Y x Zo) U (Y x Z1) U (Y x D), where
Yo' YL Y Y Y € {o}
and satisfies the conditions
YUY D Zs, YUY DZs, YUY UYSUYSUYS D Zy,
YAUYSUYS UYL UYY D2y, Y§NZs#9, YNZs# O,
YXNZy # @, YNZ # o

(15) a= (Y x@)U(YS X Zg)U(YS X Zs) U (Y x Za) U (Y5 x Z3) U (Ys' x Zo) U (Y™ x Z1) U (Y f)),
where

Yﬁa7Y5a7na7Y3a7Y2a7Y1aa%a ¢ {@}
and satisfies the conditions
YX D Zy, YAUYS D Zs, YFUYYDZg, YFUYSUYS D Zs,
YAUYSUYS UYSUYS D2y, YNZs #0, YNZe# D, Y3 NZs#D, YNNIy #@.

Lemma 2. Let D € ¥3(X,8) and Z7 = @. If X is a finite set, then the number |I*(Q1)| is calculated
by the formula |I*(Q1)| = 1.
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Lemma 3. Let D € ¥3(X,8) and Z7 = @. If X is a finite set, then the number |I*(Q2)| is calculated
by the formula

— (Qlf)l —-1)- olX\D| | (21761 — 1) . 2lX\Z6l (1%l 7). ol X\Zsl 4 (9lZal _ 1y . 9lX\Zal
+ (21781 — 1) . 2lX\Zsl (9l Zel 7). ol X\l o (9lZi] 1y . 9l XAA

11*(Q2)]

Lemma 4. Let D € ¥3(X,8) and Z7 = @. If X is a finite set, then the number |I*(Q3)| is calculated
by the formula

IT°(Q3)| = (21211 — 1) . (3ID\A] _ 9ID\Zuly . gIX\DI | (9lZ2l _ 1) . (31D\Z2| _ 9lD\Z2ly . 31X\D|
+ (2%l — 1) (3\13\Z3\ — 2\D\Z3|) L 3lX\D| (217 —1y. (3\D\Z4\ — 2\D\Z4\) . 3IX\D|
+ (2% —1). (3\5\25\ _ 2\5\Zsl) 3lX\D| (2% — 1) (3\5\26\ _ 2\5\26\) . 3IX\D|
+ (21%6] — 1) . (3174\Z6] _ 9l Za\Zsly 3l XNZal o (916l _ 1) . (3122\Z6| _ ol Z2\Zel) . 3| X\ 22
+ (2%l — 1) . (3171\Z6] _ olZ1\Zsly gl XNALL (915l _ 1y . (31Z4\Zs] _ ol Za\Zs]y L gl X\Z4l
+ (2171 — 1) . (31%3\Zs] _ 9l Z\Zs]y 3l XNZsl (915l _ 1y . (3122\Zs] _ ol Z2\Zs]) . 3| X\ 22|
+ (2151 — 1) . (317\Zs] _ olZ1\Zs]y gl XNALL (9l Zal 1y . (3122\Zal _ ol Z2\Za]y L 3l XA\ 22
+ (2174 — 1) . (317\Zal gl ZiNZaly gl XA o (9lZsl 1 (3140\Zsl ol Z1\Zsly L glX0NZ]

Lemma 5. Let D € ¥3(X,8) and Z7 = @. If X is a finite set, then the number |I*(Q4)| is calculated

by the formula

11" (Qa

| = (2%l —1)
+ (2%l — 1)
+ (21%s] — 1)
+ (2% — 1)
+ (2% — 1)
+ (2% —1)
+ (2% — 1)
+ (217 — 1)
+ (2% —1)
+ (2% — 1)
+ (2%l — 1)
+ (2%l — 1)
+ (2% — 1)
+ (2% — 1)
+ (2% - 1)

- (31Z4\Zsl _ 9lZa\Zsly
. (3\22\Z6| _ 2|Z2\Z6|)
- (3141\ 6| _ ol 21\ Zsly .
- (3174\Zs] _ 9lZa\Zs]y
- (31%8\Z5l _ 9lZs\Zsly .
- (3172\%5] _ 9l22\Zs ]
- (3140\%s] _ 9lZ\Zsly
- (3142\2a] _ ol Z2\2aly .
- (317\Zal _ glZ1\Zal)
. (3\Zl\Z3| _ 2|21\Z3|)
. (3\24\ZG| _ 2|Z4\ZGI)
. (3\24\Z6| _ 2|Z4\Z6|)
. (3\24\Z5| _ 2|Z4\Z5|)
. (3\24\Z5| _ 2|Z4\Z5|)
- (3178\Zs| _ 9lZs\Zs])

(
(4P
(4
(4
(4P
(
(
L (@D\Al
(
(
(
(
(
(

(4 AID\Z4| _

. (41D\Z2| _

. (4D\7] _

. (41%2\24| _
. (41%1\24] _
. (41%2\24] _
. (41%1\24] _

. (4121\Zs] _

3\D\Z4|)
3ID\Zzl) .
_ 3ID\Z| )
ID\Z4|)
3ID\Z3I)
)
3ID\le) .
)
3|D\le)
3|D\Z1| )

3122\ 24|

3121\ 24|

3121\ 24|

3121\ 73]

)
)
3\Z2\Z4\) .
)
)

| X\D|

AIX\D]

L 4IX\D|
L 4IX\D|
L 4IX\D|

L 4IX\D|

AIX\D|

L 4IX\D|
L 4IX\D|

L 4IX\D|

41X\ 22|
gl X\Z1]
41X\ 22|
gl X\Z1]

A1X\21]
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Lemma 6. Let D € ¥3(X,8) and Z7 = @. If X is a finite set, then the number |I*(Qs)| is calculated
by the formula

I1*(Qs)] = (2|Z6‘ -1)- (3\24\Z6\ _ 9lZa\Zs|
3124\Z6| _ 9|Z4\Zs|

. 5lX\D

(4122\2a] _ 3|Z:\Zuly . (51D\Z2| _ 4ID\Z2|

5ID\Z1| _ 4ID\Z1]y . 5IX\D]|

+ (QIZG\ -1)- AlZ1\Za| _ g|Z1\Z4]
+ (2%l —1).
+

) -
( ) -
(3120\Zs1 _ 9lZi\Zs1y .
217l _ 1y (317:\Fs| _ 9lZa\Zly
(
8

5ID\Z1| _ 4ID\Z1|

) -
) -

plZ2\Za| _ 3|Z2\Z4|)
) - . 5|X\D\
) -

)
( (5\D\Zz\ 4\[7\22\) 5lX\D|
(4|21\Z4| _ 31Z1\Z| ( )
( )

_5IX\D|

3128\2s| _ 9lZ3\Zsl) . (4l21\%s] _ 3121\ Zs] (5\D\Zl 4ID\Z1|

+ (2|ZS\ _ 1) .

Lemma 7. Let D € ¥3(X,8) and Z7 = @. If X is a finite set, then the number |I*(Qg)| is calculated
by the formula
I1(Qg)| = (291\22l — 1) . (212\A] _ 1y 41X\l (21%5\ sl _ 1) . (2l%6\%5] _ 1) . 41X\l

+ (2\23\ZG| —1)- (2\26\23\ -1)- AIX\Z1| (2|Z3\Z4| -1)- (2\24\Z3| —1) I X\Z1
+ (21%\%2] 1) . (2l %\l ). 41 X\D|

Lemma 8. Let D € ¥3(X,8) and Z7 = @. If X is a finite set, then the number |I*(Q7)| is calculated
by the formula

II*(Q7)] = (2|Z4\ -1)- 9l(Z1NZ2)\Za] |, (3\21\22\ — 9lZ1\Z| (3|Z2\Z1\ 9l Z2\Z1|

Lol(ZiNZ2)\Ze| | (31Z1\Z2| _ 9|Zi\Z2|y . (3|Z2\Z1] _ 9|Z2\Z1ly .

+ (@5l 1) (
+ (2751 — 1) . 2l(ANZ\Zs] | (3120\ 22| _ ol Z1\ 22
+(2 ) (

(
(3|Z2\Zl\ 9lZ2\Z1ly |
(

. ol(ZsNZ2)\Zs| | (3123\Z2| _ 9|Z5\Z2|

9lZsl _ 1

)
) -
) -
)
)

51X\

+ (21751 — 1) . 2l(Z8NZu\Z5] . (3125\2al _ 9|25\ 24

)
)
)
3122\%s| _ \Zz\Zs\) .5l X\D
(3124\Zs] _ ol Za\Zs]y .

(

Lemma 9. Let D € ¥3(X,8) and Z7 = @. If X is a finite set, then the number |I*(Qg)| is calculated

by the formula

(3\24\26\ 2lZa\Zsly . 3l(Z1NZ2)\Z4|

[1(Qs)| = (2% — 1) - ) -
x (4lZ\22] _ 3lZ1\2aly (41222 _ 3122\ 2]y .l X\D|
) )

(3124\Z5] _ 9lZa\Zs]y . 3l(Z11Z2)\Z4]

+ (2%l -1
x (4121\2] _ 3lZ0\Z2ly . (41Z22\21] _ 3|Z2\Zi ] XDl
Lemma 10. Let D € ¥3(X,8) and Z7 # @. If X is a finite set, then the number |I*(Qyg)| is calculated
by the formula
IT%(Qy)| = (21%5] — 1) . 2(ZsNZ2)\Zs|
x (3178\Zal _ olZs\Zaly . (3124\%s] _ 9|Z4\Zs]) . (6‘5\21\ B 5\5\21\) )

Lemma 11. Let D € ¥3(X,8) and Z7 = @. If X is a finite set, then the number |I*(Q10)| is
calculated by the formula
IT*(Q1o0)| = (21%6\%5] 1) . (21%:\Zsl _ 1y (51D\Zal _ 4ID\Zaly . 5|X\D)|

+ (21%6\Zs] 1) . (2l%\%sl 1) . (5\D\Z1\ _ 4\D\Z1\) .51 X\D|
+ (2124\Zs] 1y . (2l%\al 1) (5\5\21\ _ 4\5\21\) .5 X\D|
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+ (2|Z6\Z5| -1)- (2|Z5\Z6| -1)- (5\Zz\Z4| _ 4|Z2\Z4|) . 51X\ 22|
+ (21%6\Z5] _ 1) . (2lZ5\Z6l 1) . (5140\Zal _ gl20\Zaly L 51X\
Lemma 12. Let D € ¥3(X,8) and Z; = @&. If X is a finite set, then the number |I*(Q11)| is
calculated by the formula
I1(Qq1)| = (21%6\75] — 1) . (21%5\Zsl _ 1) . (51%2\7a] _ gl Z2\Za]y . (6|D\Zzl — 5ID\Zz\) . gIX\D
9lZ6\Zs| _ 1. (9125\Z6| _ 1y . (5121\Zs| _ 41Z:\Zaly . (gID\Z1| _ 5ID\Z1]y . gIX\DI |
+ ) ( ) (5 )+ 60\l 5P\l g

Lemma 13. Let D € 33(X,8) and Z7; # @. If X is a finite set, then the number |I*(Q12)| is be
calculated by the formula

II*(Q12)] = (Q\ZG\Z3I ~1)- (Q\Zs\Zsl ~1)- (3\23\Z4| — 2\23\Z4|) .6l X\ 21l
+ (2\23\Z2| —1)- (2\26\ZB| —1)- (3\22\Zl| _ 2\22\Zl|) . gIX\D
+ (21%\22] 1) . (2l 2\l 1) . 3122\l _ glZ2\Zly 6l X\DI

Lemma 14. Let D € ¥3(X,8) and Z7 = @. If X is a finite set, then the number |I*(Q13)| is
calculated by the formula

IT*(Q13)] = (21751 — 1) . 2l(ZsNZ2)\Zs]

% (3|Z4\Z3| — 2|Z4\Z3|) . (3\23\Z2\ — 2\23\22\) . (4|Z2\Zl\ — 3\22\21\) . 7IX\D|

Lemma 15. Let D € ¥3(X,8) and Z; = @. If X is a finite set, then the number |I*(Q14)| is
calculated by the formula

I1*(Qua)| = (21%5\%6l — 1) . (2l%6\2sl _ 1) . (31Zs\2a] _ 9lZs\Zaly . (7|D setminusZy| _ 6|D\Zl|) . 7IX\D|

Lemma 16. Let D € ¥3(X,8) and Z; = @&. If X is a finite set, then the number |I*(Q15)| is
calculated by the formula

II*(Q15)| = (les\Zel —-1)- (2\26\Z5| -1) .yl (Z1NZ2)\Z4]
« (5\22\21\ _ 4\22\21\) . (5|Z1\Z2\ _ 4\Zl\Z2\) . 7\X\1u7\‘

Lemma 17. Let D € ¥3(X,8) and Z; = @&. If X is a finite set, then the number |I*(Q1¢)| is
calculated by the formula

11" (Q16)] = (21%6\%81 — 1) . 2l(ZsNZ2)\24]
x (21Z3\Zsl _ 1) . (31Z:\22| _ 9|Za\Zal) . (51Z2\%1| _ 4Z2\2uly . gIX\DI,

Theorem 2. Let D € ¥3(X,8) and Zy = @. If X is a finite set, then the number |I(D)| is calculated
by the formula

16
(D) =) IT*(Qd)l.
i=1

Acknowledgment. This work was partially supported by FP7-IRSES grant No. 317721 of the Eu-
ropean Commission and the Shota Rustaveli National Science Foundation (project CF/19/5-113/3).

855



Table 1.

Number of
elements idempotent
No. Set X Semilattice D of the elements of the
semigroup semigroup
Bx (D) Bx (D)
1 | X ={1,2,3,4} b= {{1’2’3’4}’{2’3’4}’{1’3’4}’ 4096 448
{2,4},{3,4}, {4}, {3}, {2} }

REFERENCES

. Ya. Diasamidze and Sh. Makharadze, Complete Semigroups of Binary Relations, Kriter, Turkey

(2013).

. Ya. Diasamidze and Sh. Makharadze, Complete Semigroups of Binary Relations [in Russian],

Sputnik+, Moscow (2010).

. Ya. I. Diasamidze, “Complete semigroups of binary relations,” J. Math. Sci., 117, No. 4, 4271—

4319 (2003).

. Ya. I. Diasamidze, Sh. I. Makharadze, G. Zh. Partenadze, and O. T. Givradze, “On finite X-

semilattices of unions,” J. Math. Sci., 141, No. 2, 1134-1181 (2007).

. Ya. Diasamidze and Sh. Makharadze, Maximal subgroups of complete semi-groups of binary

relations. Proc. A. Razmadze Math. Inst. 131 (2003), 21-38.

. Ya. I. Diasamidze, Sh. I. Makharadze, and I. Ya. Diasamidze, Idempotents and regular elements

of complete semigroups of binary relations,” Algebra Geom., J. Math. Sci., 153, No. 4, 481-494
(2008).

Ya. Diasamidze, Sh. Makharadze, and N. Rokva, “On XI-semilattices of unions,” Bull. Georgian
Natl. Acad. Sci., 2, No. 1, 16-24 (2008).

. Ya. Diasamidze, Sh. Makharadze, N. Rokva, and I. Diasamidze, “The properties of right units of

semigroups belonging to some classes of complete semigroups of binary relations,” Proc. A. Raz-
madze Math. Inst., 150, 51-70 (2009).

. G. Tavdgiridze, Ya. Diasamidze, and O. Givradze, “Idempotent elements of the semigroup Bx (D)

defined by semilattices of the class ¥3(X,8), when Z7 # @” (to appear).

G. Tavdgiridze

Shota Rustaveli Batumi State University, Batumi, Georgia
E-mail: g.tavdgiridze@mail.ru

Ya. Diasamidze

Shota Rustaveli Batumi State University, Batumi, Georgia
E-mail: diasamidze_ya@mail.ru

0. Givradze

Shota Rustaveli Batumi State University, Batumi, Georgia
E-mail: omari@mail.ru

856



	Abstract
	REFERENCES

